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ABSTRACT
This study proposes a framework to analyze the strategic value of
integration, when separation of ownership and control is consid-
ered. According to this framework, we investigate the optimal
integration strategy in different control distribution and discuss
how external market influences the best strategic choice. Beside
theoretical analysis, we also provide evidence from Chinese listed
firms to validate our research. The key results of our study show
that first, unintegrated strategy works best, if the level of control-
ownership disparity is extremely high. Second, in general, vertical
strategy is more appropriate for substitute markets, while horizon-
tal strategy may bring more benefits in a highly complementary
market. Third, the impact of integration strategy on a firm’s per-
formance is negatively moderated by control-ownership disparity.
However, this moderate effect may be weakened by market struc-
ture. Our results provide a new and comprehensive perspective
for understanding the inconsistent results from previous studies.
Moreover, the analysis in this study also highlights a firm’s stra-
tegic decision and market regulation policy.
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1. Introduction

Integration Strategy has been playing an increasingly important role in international
business, and it is gradually transforming into a significant approach that firms adopt
to expand and obtain knowhow (H€akkinen et al., 2004). Most of previous studies
addressing integration strategies have focused on two alternatives, full vertical and
horizontal integrations, without considering the partial ownership agreements and
control distribution. However, typically, a firm acquires less than 100% of shares in
its target firm and its ownership and control is separated, when strategic integration
is implemented (Allen & Phillips, 2000; Fiocco, 2016). In general, the strategy of par-
tial integration and inconsistent control distribution is much more common than that
of full integrations (Gilo & Spiegel, 2011). Despite the practical relevance of this
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phenomenon, there are few studies devoted, thus far, to partial integration with
inconsistent control distribution. The purpose of our study is to investigate the opti-
mal integration strategy for a firm and how market environment and structure influ-
ence the optimal strategy, considering separation of ownership and control. To
address this problem, drawing on Milliou and Petrakis (2019) and Douven et al.
(2014), we propose a framework with two firm hierarchies, wherein a firm can either
integrate backward or horizontally (Douven et al., 2014; Milliou & Petrakis, 2019). In
the benchmark case of no integration, we employ the Stackelberg model to describe
the interactions among the firms and show that higher homogeneity of final products
tends to enhance market power of upstream firms. Considering separation of owner-
ship and control, we then compare vertical integration with horizontal integration by
equilibrium analysis. Based on equilibrium analysis, we argue that the optimal inte-
gration strategies primarily depend on market structure, if the integration strategy is
implemented without control. In addition, when the integration of firms occurs with
centralized control, it complicates the situation. In this case, the optimal integration
strategies depend on market structure and will be significantly affected by the owner-
ship structure of integration firms. Subsequently, the impact of market environment
and market structure on integration strategies is investigated, respectively. Through
the comparative static analysis, the important conclusions of this study are inferred.
First, integration strategies outperform no integration in most cases, except for a few
rare instances. Second, there is a U-shaped relationship between market environment
and firm’s performance. Third, the market environment cannot affect optimal inte-
gration strategy when the integration firm’s control is decentralized. Finally, com-
pared with horizontal integration strategy, vertical integration strategy performs
better in most cases, except when the market approaches perfect complement. In add-
ition, to validate the framework proposed in this study, we also provide empirical evi-
dence from Chinese listed firms to examine the hypothesis derived from the key
conclusions.

The findings of this study contribute to literatures regarding integration strategies.
According to previous studies, some firms may primarily pursue profits improvement,
market share increasement, or service enhancement by the rapid expansion via inte-
gration strategy (Saeedi et al., 2017; Xing et al., 2017), whereas for others, the motiv-
ation for integration is to gain greater control and build a conglomerate (Sorensen,
2000; Werle, 2019). In general, most of the firms intend to achieve synergies and eco-
nomics of scale through integration strategies (Sch€afer & Steger, 2014). According to
the previous studies, numerous scholars have focused on the performance differential
between integrated and non-integrated firms and shown that the integration strategy
leads to efficiency (Chipty, 2001; Crawford et al., 2018; Droge et al., 2012). Hortacsu
and Syverson (2007) and Forbes and Lederman (2010), who conduct a case study and
an empirical study respectively, find that the integration strategies significantly
improve the firm efficiency and increase shareholder wealth (Forbes & Lederman,
2010; Hortacsu & Syverson, 2007). Similarly, David et al. (2013) who study the inte-
gration of U.S. health industry. They argue that integrated organizations exhibit less
task misallocation and produce better health outcomes in comparison to unintegrated
entities (David et al., 2013). Atalay et al. (2014) also infer similar conclusions, by
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systematically documenting the differences between integrated and non-integrated
U.S. manufacturing plants (Atalay et al., 2014). Although benefits are clear and
emphasized when integration strategy is implemented, literatures on integration strat-
egies have provided inconsistent results and reported many cases of failure (Lin et al.,
2020; Spoor & Chu, 2018). Li et al. (2017) analyze two different cross-industry data-
sets of firms in developing countries and find a negative impact of integration on
firms’ performance (Li et al., 2017). They argue that the integration strategies enable
inefficient rent-seeking by an insider, particularly in developing country settings—
characterized by poor corporate governance and legal protections—and consequently
induce the decline in firms’ performance. In this study, we provide an alternative per-
spective to interpret these inconsistent results on integration strategies by considering
the external market and separation of ownership and control in integration process.

A large body of literatures have discussed the impact of vertical and horizontal
integration. Herger and McCorriston (2016) explore cross-border integration strat-
egies by using data on cross-border acquisition (Herger & McCorriston, 2016). They
distinguish between the two strategies and argue that vertical integration relates to
endowment seeking motives while horizontal integration rests on a firm’s desire to
access to another market. Perez-Saiz (2015) and Moresi and Schwartz (2017) investi-
gate the positive externalities of integration strategy (Moresi & Schwartz, 2017; Perez-
Saiz, 2015). They find that integration strategies may be often accompanied by trans-
fer of intangible assets and can expand the industrial output. The conventional wis-
dom in these literatures is that vertical integration can eliminate double
marginalization, which results in higher sale price, lower demand, lower consumer
surplus, and smaller profit, and improves the firm’s performance (Boom & Buehler,
2020; Jeuland & Shugan, 1983; Vallespir & Kleinhans, 2001). Another widely accepted
belief is that horizontal integration reduces competition and brings greater market
power for integration firms (Nickell, 1996). Although this type of integration—to a
certain extent—achieves economy of scale for firms, it may also reduce innovation.
As a result, the value of social welfare is often uncertain (Huang, 2016). In addition,
our study is also related to the literature on separation of ownership and control.
Since the two competing hypotheses on managerial ownership, ‘convergence of inter-
est hypothesis’ and ‘managerial entrenchment hypothesis’, have been put forward by
Jensen and Meckling (1976), the agency problem—which is derived from control-
ownership disparity—has become a hot issue for scholars (Jensen & Meckling, 1976).
Previous studies provide evidence for the practical separation of ownership and con-
trol and show that a small number of founding shareholders are effectively control-
ling a business group through integration strategies and pyramidal ownership chain,
particularly in developing countries (Claessens et al., 2002; Leuz et al., 2003; Porta
et al., 1999). In the Chinese context, although Jiang and Kim (2015) argue that a ser-
ies of reforms and regulations implemented by the government may reduce the nega-
tive effects of control-ownership disparity, many studies continue to suggest that
integration strategies may exacerbate the agency problem between controlling and
minority shareholders (Jiang & Kim, 2015; Liu et al., 2015). To the best of our know-
ledge, relatively little theoretical research has investigated the integration strategies by
considering separation of ownership and control. The seminal articles of Colangelo
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(1995) and McGuire and Staelin (1983) provide a formal foundation for the equilib-
rium analysis of vertical and horizontal integrations (Colangelo, 1995; McGuire &
Staelin, 1983). More recently, a framework that describes the partial integration strat-
egies is proposed by Fiocco (2016). The chief contribution of our study is to unveil
the optimal integration strategy by considering separation of ownership and control.
The results of this study provide novel insights into impact of market environment
and structure on integration strategies and can thus be considered to complement
and expand on the previous works.

The rest of the paper is organized as follows. Section 2 proposes the framework of
our mathematical model, and discusses the benchmark case of a no-integrated firm.
Section 3 provides an equilibrium analysis of different integration strategies by con-
sidering the separation of ownership and control. Section 4 investigates how market
environment and structure affect integration strategy. Finally, Sec. 5 provides empir-
ical evidence from Chinese listed firms to support the main conclusions derived from
Secs. 3 and 4. Conclusions and discussions are presented in Sec. 6.

2. The model

Drawing on Colangelo (1995), McGuire and Staelin (1983), and Kim et al. (2019), we
consider a two-tier market consisting of an upstream monopolist U, and two sym-
metrically downstream firms D1 and D2 (Colangelo, 1995; Kim et al., 2019; McGuire
& Staelin, 1983). The downstream firms produce differentiated goods, by using—in a
one-to-one proportion—an essential input produced by U, and face demand for their
final goods. In order to describe the market structure, the demand function for firm
Di, with i ¼ 1, 2, is assumed by qi ¼ a� pi þ gpj in our study, with i, j ¼ 1, 2f g; i 6¼
j, where qi and pi represent Di’s selling quantities and market prices respectively
(Douven et al., 2014; Milliou & Petrakis, 2019). The intercept a represents the market
potential. The parameter g 2 ð�1, 1Þ represents market structure of final goods,
which indicates the degree of competition intensity induced by consumer preferences
(Colangelo, 1995). Specifically, g 2 ð�1, 0Þ measures the degree of product comple-
mentarity. As g approaches �1, the products of D1 and D2 become perfect comple-
ments. And g 2 0, 1ð Þ measures the degree of product substitutability. As g
approaches 1, the products become perfect substitutes, which implies high competi-
tion intensity (Bhaskaran & Ramachandran, 2011; Tyagi, 1999). Where g ¼ 0, the
products of downstream firms are independent of each other. We assume that when
the upstream firm U produces the input at cost c, no vertical restraint is available,
and no further cost, other than input price, is incurred by downstream firms. This
framework can also be considered as an extension and modification of the model by
Sim et al. (2019) and Bonanno and Vickers (1988), which has been widely used to
investigate the industry structure in the literature (Bonanno & Vickers, 1988; Sim
et al., 2019).

To better appreciate how strategic decisions of integration follows from the pres-
ence of vertical and horizontal integration’s value, we first consider the benchmark
case in which the three firms (U, D1, and D2) are separated. A Stackelberg frame-
work is proposed to describe the interaction of upstream monopolist and the two
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downstream firms (Robson, 1990). In the benchmark situation, the upstream firm U,
at first, sets the prices of intermediate goods, or wholesale prices xi, with i ¼ 1, 2,
for downstream firm Di by considering Di’s response of final goods price. Then, each
downstream firm Di, with i ¼ 1, 2 decides its final goods price pi to achieve profit
maximization. The solution concept we adopt is Pure Strategy Nash Equilibrium
(Nash, 1951). Proceeding backwards, we first compute the price for final goods of the
two downstream firms for a given input price. Afterwards, we derive the prices of
intermediate goods. Finally, we obtain the equilibrium profit of each firm. It is worth
noting that the order quantity of the downstream firm and its final good price are
corresponding one after the other. Therefore, the order quantity qi and the price pi
are determined simultaneously by firm Di:

In the benchmark case, the problem of downstream firm Di, with i ¼ 1, 2, may be
written as follows.

max
pi

pNDi
¼ pi � xið Þqi (1)

And, the upstream firm’s maximization problem is as follows.

max
xi

pNU ¼
X

i2f1, 2g
ðxi�cÞqi (2)

Lemma 1. In the separation case, the equilibrium profits of upstream firm U and
downstream firm Di, with i ¼ 1, 2, are pNU and pNDi

, respectively, as shown as (3) and
(4).

pNU ¼ ðc g� 1ð Þ þ aÞ2
2ðg� 1Þðg� 2Þ (3)

pNDi
¼ ðc g� 1ð Þ þ aÞ2

4ðg�2Þ2 (4)

Proof. Substituting qi ¼ a� pi þ gpj into the objective function in (1), and differen-
tiating this objective function with respect to pi, yields the first-order conditions
(FOCs): gp1 þ a� 2p2 þ x2¼0 and gp2 þ a� 2p1 þ x1¼0. Solving the FOCs yields

pi ¼ �agþ gxj þ 2aþ 2xi

g2 � 4
(5)

With i, j 2 f1, 2g, and i 6¼ j:
Then, by substituting (5) into the objective function in (2), and differentiating this

objective function with respect pi yields the FOCs of pNU : After some algebraic
manipulation, the FOCs produce the following input price equations.
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x1 ¼ x2 ¼ ��cgþ aþ c
2ðg� 1Þ (6)

Finally, substituting (6) and (5) into pNDi
, with i ¼ 1, 2, and pNU , we can obtain (3)

and (4).
In the benchmark case, we obtain p1 ¼ p2, q1 ¼ q2, and x1 ¼ x2, which indicate

the equal footing for the upstream monopolist, regardless of the product diversity
degree of D1 and D2: In addition, denoting uN ¼ pNU

pNUþ
P

i¼1, 2p
N
Di

to measure the profit
sharing among upstream and downstream firms in separation case, we can obtain

Proposition 1. Market structure significantly affects profit distribution along the supply
chain. In the separation case, higher homogeneity of final products tends to induce
higher profit distribution ratio of upstream firm, specifically,

i. if the final products are perfect complements, the proportion of the upstream
firm’s profit to supply chain profit is 3

5 :

ii. if the final products are perfect substitutes, the proportion of upstream firm’s profit
to supply chain profit is 1, namely the upstream firm takes all the supply
chain profit.

Proof. Substituting (3) and (4) into uN yields

uN ¼ g�2
2g� 3

(7)

Taking the derivative of uN in (7) with respect to g yields

duN

dg
¼ 1

ð2g�3Þ2 > 0 (8)

The equality (8) illustrates that the profit distribution ratio of the upstream firm
increases with the degree of product substitutability, namely the homogeneity of final
products. In special case, according to (7), uN ¼ 3

5 , when g ¼ �1; and uN ¼ 1,
when g ¼ 1:

3. Equilibrium analysis of integration strategy

To better appreciate and compare the strategic value of vertical and horizontal inte-
gration, we focus on the integration strategy of firm D1 and assume that there is no
further cost of integration, without fundamentally changing insights afforded by our
model. As shown in Figure 1, firm D1 has two alternative integration strategies. The
vertical integration strategy can be implemented by firm D1: In this case, firm D1

integrates backward and we assume the ownership stake k is acquired by D1 in U:

Alternatively, firm D1 can choose horizontal integration wherein it acquires k per
cent of shares in its horizontally related firm D2:
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Drawing on Fama and Jensen (1983) and Jeter et al. (2018), we consider the separ-
ation of ownership and control in both vertical and horizontal circumstances (Fama
& Jensen, 1983; Jeter et al., 2018). Without control, firm D1 receives cash bonuses
and cannot influence the decision making of its integrated firms (U in vertical case
or D2 in horizontal case).However, if firm D1 has control over its integrated firm,
besides obtaining cash dividends, firm D1 can intervene in the decisions of its inte-
grated firm and consequently, maximize its profit. It worth noting that the equilib-
rium analysis in this section is based on the supply chain system, rather than either
stage of supply chain process.

3.1. Integration without control

If control is excluded when firm D1 implements integration strategy, the decision
sequence remains the same as the benchmark case. First, the upstream firm U first
offers a wholesale price xi for the downstream firm Diði ¼ 1, 2), where the wholesale
price xi is set to maximize the upstream firm U’s profit. If the wholesale price con-
tract is made, the downstream firm Diði ¼ 1, 2Þ determines selling order quantity qi
and market clearing price pi, simultaneously. Finally, the selling period starts and the
profits of upstream and downstream firms are determined.

Without control, the maximization problem of downstream firm D2 and upstream
firm U remain unchanged as (1) and (2), regardless of vertical or horizontal integra-
tion, namely pVFD2

¼ pHFD2
¼ pND2

and pVFU ¼ pHFU ¼ pNU , where the superscript represents
vertical (VF) or horizontal (HF) integration without control, and the subscript repre-
sents firm D2 and firm U: However, in case of vertical integration, the problem of
downstream firm D1 may be written as follows.

Figure 1. Vertical and horizontal integration.
Source: own research.
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max
p1

pVFD1
¼ p1 � x1ð Þq1 þ k

X
i2f1, 2g

ðxi�cÞqi (9)

Lemma 2. In case of vertical integration without control, the equilibrium profits of
upstream firm U and downstream firm Di, with i ¼ 1, 2, are shown as (10)–(12).

pVFU ¼ ðgþ 2Þ cgþ a� cð Þ2ðkgþ k�2Þ
g� 1ð Þ½g4k2 � k� 2ð Þ2g2 � 16kþ 16�

(10)

pVFD1
¼ c g� 1ð Þ þ að Þ2

g� 1ð Þ g4k2 � k� 2ð Þ2g2 � 16kþ 16
h i2 wVF gð Þ (11)

pVFD2
¼ c g� 1ð Þ þ að Þ2

g4k2 � k� 2ð Þ2g2 � 16kþ 16
h i2 vVF gð Þ (12)

where

wVF gð Þ ¼ ½k3g6 þ k2 k2 þ 3k� 3ð Þg5 þ k2 k2 þ 3k� 7ð Þg4

þ �k4 þ k3 � k2 � 4kþ 4ð Þg3 þ �k4 � 8k3 þ 27k2 � 28kþ 12ð Þg2

� 40k k� 1ð Þ2g� 32k3 þ 48k2 � 16� (13)

vVF gð Þ ¼ ½k2g3 þ k2 � kð Þg2 þ k� 2ð Þgþ 4k� 4ð Þ�2 (14)

Proof. Proceeding along the same lines as in the Proof of lemma 1, we can obtain
Lemma 2.

And, in case of horizontal integration, the problem of downstream firm D1 may be
written as (15).

max
p1

pVFD1
¼ p1 � x1ð Þq1 þ k p2 � x2ð Þq2 (15)

Lemma 3. In case of horizontal integration without control, the equilibrium profits of
upstream firm U and downstream firm Di, with i ¼ 1, 2, are shown as (16)–(18).

pHFU ¼ ½ g� 1ð Þcþ a�2
g� 1ð Þ½kg2 � ðk� 2Þg� 4� (16)

pHFD1
¼ ðkgþ kþ 1Þ½ g� 1ð Þcþ a�2

½kg2�ðk�2Þg�4�2 (17)
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pHFD2
¼ ½ g� 1ð Þcþ a�2

½kg2�ðk�2Þg�4�2 (18)

Proof. Proceeding along the same lines as in the Proof of lemma 1, we can obtain
Lemma 3.

Either vertical or horizontal integration changes profits composition of firm D1: In
addition to the profits from firm D1, the last terms of (9) and (15) depict the profits
from the firm that was integrated by firm D1: We use superscripts N, VF, and HF to
denote no integration, vertical integration without control, and horizontal integration
without control, respectively. We can obtain Proposition 2 in equilibrium.

Proposition 2. Comparing the equilibrium order quantity and wholesale price of inte-
gration case with benchmark.

For order quantity, it holds that:

i. if g < 0, namely the final market is a complement, then qHF1 � qVF1 � qN1
and qHF2 � qN2 � qVF2 :

ii. if g > 0, namely the final market is a substitute, then qVF1 � qHF1 � qN1
and qHF2 � qN2 � qVF2 :

For wholesale price, it holds that:

i. if g < 0, namely the final market is a complement, then xVF
1 � xHF

1 � xN
1

and xVF
2 � xN

2 � xHF
2 :

ii. if g > 0, namely the final market is a substitute, then xHF
1 � xN

1 � xVF
1

and xVF
2 � xN

2 � xHF
2 :

Proof. The solution concept we adopt is the Perfect Bayesian Equilibrium (PBE)
(Fudenberg & Tirole, 1991), and by proceeding backwards, first, we compute the
order quantity and price of final goods for a given wholesale price. Afterwards, we
derive the equilibrium wholesale price. The PBEs of benchmark and integration case
without control are shown in Table 1.

We prove qHF1 � qVF1 � qN1 in part (i) of Proposition 2, and the proofs of other
three parts are similar. Denoting DVNðg, kÞ ¼ qVF1 � qN1 , DHNðg, kÞ ¼ qHF1 � qN1 , and
DHVðg, kÞ ¼ qHF1 � qVF1 , we obtain (19)–(21) in the light of Table 1.

DVN g, kð Þ ¼ kg cgþ a� cð Þ gþ 1ð Þ½kg2 þ k� 2ð Þg�4kþ 4�
2 g� 2ð Þ½g4k2 � k� 2ð Þ2g2 � 16kþ 16�

(19)

DHN g, kð Þ ¼ kg gþ a� cð Þ g� 1ð Þ
2 g� 2ð Þ½kg2 � k� 2ð Þg� 4� (20)
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DHV g, kð Þ ¼ kg2 cgþ a� cð Þ½ðg2�1Þk2�4kþ 4�
g g� 1ð Þkþ 2g� 4½ �½ðg4�g2Þk2 þ 4 g2 � 4ð Þ2k�4g2 þ 16� (21)

If g < 0, given k 2 ½0, 1� and the fact that Di g, kð Þ, with i 2 fVN, HV ,HVg as
continuous functions with respect to g and k, it yields that DVN g, 0ð Þ ¼ DHN g, 0ð Þ ¼
DHV g, 0ð Þ ¼ 0, dDVN g, 1ð Þ

dg < 0, and dDHV g, 1ð Þ
dg > 0: By using a > 2c, we can obtain

d2DHN g, 1ð Þ
dg2 < 0, dDHN g, 1ð Þ

dg jg¼�1 > 0 and limg!0
dDHN g, 1ð Þ

dg < 0: Combining this with

limg!0 DVN g, 1ð Þ > 0, DHV �1, 1ð Þ ¼ limg!0 DHN g, 1ð Þ ¼ 0, and DHN �1, 1ð Þ ¼
a
12 � c

6 > 0: Therefore, if g < 0, it holds that Di g, kð Þ > 0, with i 2 fVN, HV ,HVg,
in boundary.

In addition, combining dDVNðg, kÞ
dk ¼ 0 and dDVNðg, kÞ

dg ¼ 0, in case of g < 0, we find

four meaningful stationary points: ð0, 0Þ, (-1, 0Þ, (c�a
c , 0Þ, and (c�a

c , � 2cðaþcÞ
a2�3ac�2c2Þ: As

the stationary points ð0, 0Þ, (-1, 0Þ, (c�a
c , 0Þ are boundary points that we have dis-

cussed, we consider the internal stationary point (c�a
c , � 2cðaþcÞ

a2�3ac�2c2Þ: At this stationary
point, as shown in (22), we find that the Hessian Matrix of function DVN g, kð Þ is a
positive definite quadratic form.

o2DVN g, kð Þ
og2

o2DVN g, kð Þ
ogok

o2DVN g, kð Þ
okog

o2DVN g, kð Þ
ok2

��������

��������
> 0 (22)

where o2DVN g,kð Þ
og2 > 0:

Therefore, the stationary point (c�a
c , � 2cðaþcÞ

a2�3ac�2c2Þ is a local minimum point of

function DVN g, kð Þ: Since DVNðc�a
c , � 2cðaþcÞ

a2�3ac�2c2Þ¼0, we obtain DVN g, kð Þ � 0 within
defined space. Similarly, we can find DHN g, kð Þ � 0 and DHV g, kð Þ � 0 within
defined space. Combining DVN g, kð Þ � 0, DHN g, kð Þ � 0, and DHV g, kð Þ � 0, we
consequently find qHF1 � qVF1 � qN1 :

Since the downstream firms are decentralized to maximize their individual profits
without control, the Herfindahl-Hirschman Index (HHI) of final market remains
unchanged (Calkins, 1983). Proposition 2 indicates that the market structure is
important for the equilibrium decisions of all firms. Since qN1 ¼ qN2 , xN

1 ¼ xN
2 and

qHF1 ¼ qHF2 hold, horizontal integration improves market demand
(qHF1 þ qHF2 � qN1 þ qN2 ) in a complementary market, while it decreases market
demand (qHF1 þ qHF2 � qN1 þ qN2 ) in a substitute case, compared with the benchmark
case. For vertical integration, complementary market induces greater market share for
firm D1 and less market share for D2, respectively, and the opposite happens in the
substitute market’s circumstance. Besides, compared with the benchmark case, the
wholesale price for both downstream firms are increased by vertical integration in
complementary market (xVF

i � xN
i , with i 2 f1, 2g). In substitute market, it is more

favorable for firm D1 to adopt horizontal integration strategy without control. This
may be induced by considering upstream profit of firm D1 in vertical integration. It
worth noting that according to Table 1, the order quantity and market price for both
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downstream firms are the same in the horizontal case. Accordingly, the different
profits of downstream firms depend only on the differentiated price strategy provided
by upstream firms.

In general, given the ownership stake k acquired by D1, with the absence of con-
trol, vertical integration makes profits of firm D1 sensitive to that of firm U , and
consequently puts firm D1 at a disadvantaged position, compared with non-integrated
rival D2: On the other hand, horizontal integration, to some extent, gives more bar-
gaining power to downstream firms for renegotiating with upstream firm and results
in market expansion. Further, the Proposition 3 explains how the degree of integra-
tion (ownership stake acquired by D1) influences the strategic selection of firm D1 in
the absence of control.

Proposition 3. In the absence of control, integration strategy always gains a better per-
formance than no integration circumstance. In addition, there are two thresholds of
market structure gF and gF that make the following arguments hold.

i. if g < gF , then the horizontal strategy outperforms the vertical strategy for
firm D1:

ii. if g > gF , then the vertical strategy outperforms the horizontal strategy for
firm D1:

iii. if gF � g � gF , then there is a threshold of ownership stake kF acquired by
D1 that
a. the vertical strategy outperforms the horizontal strategy for firm D1

when k < kF:
b. the horizontal strategy outperforms the vertical strategy for firm D1

when k � kF:

Proof. Denoting piD1
kð Þ ¼ piD1

, with i 2 fVF,HF, Ng as a function of k, we have
that pND1

kð Þ is a constant and pND1
kð Þ ¼ pVFD1

0ð Þ ¼ pHFD1
0ð Þ: Proceeding along the same

lines, as in the proof of Proposition 2, since k 2 ð0, 1� and g 2 ½�1, 1�, we can obtain
pVFD1

kð Þ � pND1
kð Þ > 0 and pHFD1

kð Þ � pND1
kð Þ > 0: This shows that firm D1 always pre-

fers the integration strategy.
Suppose H kð Þ ¼ pVFD1

kð Þ � pHFD1
kð Þ, due to Fourier-Budan Theorem and Descartes’

Rule, we can derive that there is a real root in the interval ½0, 1� if and only if gF �
g � gF , and there is no real root in the interval ½0, 1� if and only if g < gF or g >

gF (Bensimhoun, 2016; Melkman, 1974). When g 2 gF ,gF
� �

, we denote the real
root of function H kð Þ in ½0, 1� as kF: The gF and gF are shown as (23) and (24).

gF ¼ �a�c
c (23)

gF ¼ � c0
3
þ 1
c0

þ 1 (24)

where c0 ¼
ffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffi
81þ 6

ffiffiffiffiffiffiffi
183

p
3

p
:
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In addition,
opHFD1 kð Þ

ok > 0 and for every e > 0 small enough, inequality
opVFD1 kð Þ

ok > 0

holds. Combining with the facts that
opHFD1 kð Þ

ok jk¼0 �
opVFD1 kð Þ

ok jk¼0, if g < gF and
opHFD1 kð Þ

ok jk¼0 <
opVFD1 kð Þ

ok jk¼0, if g > gF , Proposition 3 is proved. �
The Proposition 3 illustrates the dependence of integration strategy on sharehold-

ing and market structure in uncontrolled circumstance. First, integration strategy not
only opens new profit sources for firm D1, but also makes firm D1 in the advantage
position in the competition with its rival. Because of this, integration strategy,
whether vertical or horizontal, is always preferred by firm D1, compared with no
integration strategy. Second, it is worth noting that 0 > gF > gF : This says that the
vertical integration is always adopted when the final market is substitute. In a com-
plementary market, integration strategy depends on the degrees of market comple-
mentarity. At last, a stronger market complementarity leads horizontal strategy
adopted by firm D1, while the ownership stake has become the determinant for stra-
tegic alternatives in an independent final market. Generally, vertical integration strat-
egy promotes two effects: revenue and control. It helps firm D1 in getting a part of
the revenue from firm U by holding some shares of firm U: Consequently, D1’s prof-
its increase (revenue effect) and since the integrated firm U is not controlled by D1,
vertical integration does not weaken double marginalization. Instead, it puts firm D1

at a disadvantaged position when negotiating with firm U: For this reason, vertical
strategy may decrease the profit of firm D1 (control effect).

When we assign the parameters with the values: a ¼ 3, c ¼ 1, Figure 2 shows the
profits of uncontrolled integration firms pVFD1

, pHFD1
and the benchmark pND1

in case of
g ¼ �0:4 and g ¼ 0:4, respectively. It worth mention that figure shape maintains
unchanged when a > c, and g takes positive and negative values respectively. The
essential reason behind Proposition 3 may be due to the tradeoff between these two
effects. In case of the substitute market, there is keen competition between the two

Figure 2. Profits of integrated firms without control.
Source: own research.
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downstream firms. Consequently, upstream firm U takes the major profit of the sup-
ply chain and the revenue effect is enhanced. On the contrary, the complementary
market endows downstream firms greater bargaining power to negotiate the contract
terms with upstream firm. In this case, the control effect is determinant. In addition,
when the products in final market are independent, the stock holding quantity is
important, and higher per cent of shareholding makes the revenue effect significant.

3.2. Integration with control

If integration strategy of firm D1 enables the control, we denote the vertical integra-
tion group as UD1 and the horizontal integration group as D1D2 (shown in Figure 1).
In case of vertical integration, firstly, the wholesale price xi for firm Diði ¼ 1, 2), sell-
ing order quantity q1, and market clearing price p1 are simultaneously decided by the
vertical group UD1 to maximize the profit of its parent firm (ultimate controlling
owner of group UD1). After the wholesale price contract is offered to firm D2 by
group UD1, firm D2 determines its selling order quantity q2 and market clearing
price p2: Finally, the selling period stars and the profits of group UD1 and firm D2

are determined. In case of horizontal integration, the decision sequence can be
described as follows: First, the upstream firm U sets a wholesale price xi for firm
Diði ¼ 1, 2) to maximize its profit. Then, the horizontal group D1D2 determines its
selling order quantity qiði ¼ 1, 2) and market clearing price piði ¼ 1, 2), simultan-
eously, to maximize the profit of D1D2’s parent firm (ultimate controlling owner of
group D1D2). Finally, the selling period starts and the profits of firm U and group
D1D2 are determined.

Considering control for integrated firm, the x1 offered for firm D1 can be seen as
internal settlement price of group UD1 in vertical integration. Therefore, we can
derive the Lemma 4 below.

Lemma 4. In case of vertical integration with control, the equilibrium internal settle-
ment price of group UD1 is zero, namely x1 ¼ 0:

Proof. In case of vertical integration with control, the problem of group UD1’s
ultimate controlling owner can be written as

max
p1,x1,x2

pVCUD1
¼ p1 � x1ð Þq1 þ k

X
i2f1, 2g

ðxi�cÞqi (25)

Differentiating the objective function of (25) with respect to x1 yields
dpVCUD1
dx1

¼
� 1� kð Þq1 < 0: To maximize pVCUD1

, x1 ¼ 0 is offered by group UD1:

Comparing the problem (25) and (9), it is found that control right brings more
discretion to vertical integration group. In case of centralized decision making, the
parent firm of vertical integration group can not only determine its own order quan-
tity and market price, but also design contract of upstream firm offered to its rival.
We keep the optimal problem of firm D2 unchanged, and Lemma 5 can be obtained.
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Lemma 5. In case of vertical integration with control, the equilibrium profits of inte-
gration group UD1 and its rival D2 are shown as (26) and (27).

pVCUD1
¼ �k 1þ gð Þf cg3 þ a� 3cð Þgþ 2c

� �
ck2 þ ½ðc2 þ 2cag2�2ðc2�caÞgþ c2�6caþ a2�kþ ½ðcaþ a2Þgþ 2a2�g

g2k2 þ 6g2kþ g2 � 8k

(26)

pVCD2
¼ 1þ gð Þ2½cg g� 1ð Þk2 þ g� 2ð Þ cgþ a� cð Þkþ ag�2

g2k2 þ 6g2kþ g2 � 8k
(27)

Proof. Proceeding along the same lines, as in the Proof of lemma 1, we can obtain
Lemma 5.

In the circumstance of horizontal integration, we suppose the downstream firms
D1 and D2 forms a group D1D2: In this integration group, the ownership stake k of
subsidiary D2 is acquired by its parent firm D1, and the ultimate control of this
group is reserved by parent firm D1: In this case, the problem of firm D1, the ultim-
ate controlling owner of group D1D2, can be written as (28).

max
p1, p2

pHCD1D2
¼ p1 � x1ð Þq1 þ k p2 � x2ð Þq2 (28)

Lemma 6. In case of horizontal integration with control, the equilibrium profits of the
upstream firm U and the integration group D1D2 are shown as (29) and (30).

pHCU ¼ ð1þ gÞkðcgþ a�cÞ2
1� gð Þ½ 1þ kð Þ2gþ 4k�

(29)

pHCD1D2
¼ ð1þ kÞk2ð1þ gÞ2ðcgþ a�cÞ2

1� gð Þ½ 1þ kð Þ2gþ 4k�2
(30)

Proof. Proceeding along the same lines, as in the Proof of lemma 1, we can obtain
Lemma 6.

Generally, if the ultimate control is reserved by parent firm, we solve problems
(25) and (28), by proceeding backwards. The PBEs of benchmark and integration
cases with control are shown in Table 2.

Table 2 illustrates the solutions of decision variables and profits in equilibrium. In
analogy with the solutions in Table 1, when control transfers from subsidiary to inte-
gration firm, vertical integration avoids double marginalization, because x1 ¼ 0, and
price discriminates against the non-integrated rival because x1 < x2: At this point,
the control effect disappears and only revenue effect remains in vertical integration.
In horizontal integration, the internalization of cross-price effect on demand by this
integration increases the market power of group D1D2: If we measure the profits of
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entities in group UD1, separately, we find that firm U is losing money due to x1 ¼ 0
and c > 0: If we consider the centralized decision making of downstream firms, the
group D1D2, created by horizontal integration, is monopolizing the final market.
Proposition 4 explains how the degree of integration (ownership stake acquired by
D1) influences the strategic selection, if the decision making of integration group is
centralized by firm D1:

Proposition 4. When the ultimate control is reserved by integration firm:

i. In case of complementary market (g < 0), there are three thresholds of ownership
stake k�V , k�VH1, and k�VH2:

if k 2 ½0, k�VÞ, then no integration outperforms either integration strategy for firm D1:

if k 2 ½k�V , k�VH1Þ [ ðk�VH2, 1�, then the vertical strategy outperforms either horizontal
strategy, or there is no integration for firm D1:

if k 2 ½k�VH1, k
�
VH2�, then the horizontal strategy outperforms either vertical strategy or

there is no integration for firm D1:

i. In case of substitute market (g > 0), there are two thresholds of ownership stake
k�V and k�NH:

if k�V < k�NH, no integration performs best when k 2 ½0,k�VÞ, and vertical strategy performs
best when k 2 ½k�V , 1� for firm D1:

if k�V � k�NH, no integration performs best when k 2 ½0, k�NHÞ, horizontal strategy performs
best when k 2 ½k�NH ,k�VÞ, and vertical strategy performs best when k 2 ½k�V , 1�, for firm D1:

i. In case of independent market (g ¼ 0), vertical integration always outperforms
either horizontal strategy, or no integration for firm D1

Proof. Denoting pi kð Þ ¼ pi, with i 2 fUD1,D1D2g and pND1
kð Þ ¼ pND1

as a function
of k, we obtain that the pND1

kð Þ is a constant and both pUD1 kð Þ and pD1D2 kð Þ are
hyperbolas. According to Tables 1 and 2, combining with k 2 ½0, 1�, the asymptote of
pUD1 kð Þ and pD1D2 kð Þ are (31) and (32), respectively.

k�V ¼ 4�3g2�2
ffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffi
2g4 � 6g2 þ 4

p
g2

(31)

k�H ¼ �g�2þ 2
ffiffiffiffiffiffiffiffiffiffiffiffi
gþ 1

p
g

(32)

First, we prove the conclusion that k�H < 0 < k�V, if g 2 ð0, 1�; 0 < k�V � k�H, if
g 2 ½�1, 0Þ; and k�V ¼ k�H, if and only if g ¼ �1: Taking the derivative of k�V with

respect to g2 yields ok�V
og2 > 0: Due to the condition of lim g2j j!0 k

�
V ¼ 0, we get that the

k�V is positive (k�V > 0). Moreover, we can easily prove k�H ¼ �g�2þ2
ffiffiffiffiffiffiffi
gþ1

p
g < 0 if g >
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0; and k�H ¼ �g�2þ2
ffiffiffiffiffiffiffi
gþ1

p
g > 0, if g < 0: In case of g < 0, ok�V

og < 0 that was induced

by ok�V
og2 > 0 and ok�H

og ¼ � gþ2�2
ffiffiffiffiffiffiffi
gþ1

p
g2

ffiffiffiffiffiffiffi
gþ1

p < 0, hold, simultaneously. Combing with the con-

dition that k�V ¼ k�H ¼ 1, if g ¼ �1, limg!0 k
�
V ¼ limg!0 k

�
H ¼ 0, and

limg!�1
o2k�V
og2 > limg!�1

o2k�H
og2 , the conclusions above are proved.

Then, the properties of curves of pUD1 kð Þ and pD1D2 kð Þ can be obtained due to

their hyperbolas: pUD1 kð Þ < 0,
opUD1 kð Þ

ok < 0, and
o2pUD1 kð Þ

ok2
< 0, if k 2 ½0, k�VÞ;

pUD1 kð Þ > 0,
opUD1 kð Þ

ok < 0, and
o2pUD1 kð Þ

ok2
> 0, if k 2 ðk�V , 1�; pD1D2 kð Þ > 0 and

o2pD1D2 kð Þ
ok2

> 0 always hold in ½0, 1�; opD1D2 kð Þ
ok > 0, if k 2 ½0, k�VÞ: Besides we get

limk!k�H pD1D2 kð Þ ¼ þ1, limk!k�V� pUD1 kð Þ ¼ �1 and limk!k�Vþ pUD1 kð Þ ¼ þ1:

Furthermore, for hyperbola pD1D2 kð Þ, there is a minimum at its right branch due to
the first order condition of pD1D2 kð Þ with respect to k: This minimum of pD1D2 kð Þ is
obtained as:

kmin ¼ �h2 þ 9g2 þ 4�hþ 16
3g�h

(33)

where �h ¼ 6
ffiffiffi
3

p
g2

ffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffi
27g2�9gþ32

g

q
þ 27g3 þ 54g2 þ 64

� 	1
3

It can be easily show that k�H < kmin < 0, if g > 0; and 0 < k�H < kmin, if g < 0:
In case of g < 0, since pD1D2 kminð Þ > pND1

and pD1D2 0ð Þ ¼ 0, the hyperbola
pD1D2 kð Þ has only one intersection at its left branch, with the straight line pND1

: We
denote the abscissa of this interaction as k�NH: Comparing k�V and k�H , we get 0 <

k�V � k�NH � k�H: Combing with pUD1 1ð Þ � pD1D2 1ð Þ ¼ � gþ2ð Þ cgþa�cð Þ2
8g�8 > 0, we can get

that the curve pUD1 kð Þ and pD1D2 kð Þ has two intersections. We denote the abscissa of
these two intersections as k�VH1 and k�VH2, and part (i) of Proposition 4 is proved.

However, in case of g > 0, combing pD1D2 1ð Þ � pND1
¼ � g2�2gþ2ð Þ cgþa�cð Þ2

8 g�2ð Þ2 g�1ð Þ > 0, k�H <

kmin, and pD1D2 0ð Þ ¼ 0, it easily shows that the hyperbola pD1D2 kð Þ has only one
intersection at its right branch, with the straight line pND1

: We denote the abscissa of

this interaction as k�NH: Combing k�H < 0 < k�V and pUD1 1ð Þ � pD1D2 1ð Þ ¼
� gþ2ð Þ cgþa�cð Þ2

8g�8 > 0, the hyperbola pUD1 kð Þ and pD1D2 kð Þ have intersections in ðk�V , 1�:
Hence, part (ii) of Proposition 4 is proved.

Finally, in case of g¼0, the profits function of pND1
ðkÞ, pD1D2 kð Þ, and pUD1 kð Þ can

be obtained as:

pND1
kð Þ ¼ ða�cÞ2

16
(34)

pD1D2 kð Þ ¼ ðkþ 1Þða�cÞ2
16

(35)
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pUD1 kð Þ ¼ a2

4
þ c2k2

4
þ ða2�6acþ c2Þk

8
(36)

According to (34)–(36), we get pND1
kð Þ � pD1D2 kð Þ < pUD1 kð Þ in ½0, 1�: Hence, part

(iii) of Proposition 4 is proved.
The Proposition 3 is proved.

Figure 3 describes the profits of integration firms pUD1 kð Þ, pD1D2 kð Þ, and the
benchmark pND1

, in case of g ¼ �0:4 and g ¼ 0:4, respectively. It worth mention
that the shape of curves in Figure 3(a) and 3(b) remains unchanged if g takes posi-
tive and negative values respectively. According to Figure 3, the benefits gained of
integration are significantly affected by the proportion of acquired stakes. Contrary to
intuition, with an increasing shareholding ratio, the profits of integration firms do
not continuously rise, and the relationship between firm value and the ratio of its
controlled shareholdings is not monotonous. For horizontal and vertical integrations,
there are optimal ratios to takeover for inducing the maximize profits. Besides, the
optimal ratio in horizontal case is always higher than it is in vertical integration,
regardless of whether the market is complementary or substituting. Figure 3 also
intuitively explains Proposition 4. The control right can bring excess return for inte-
gration firm, only if the proportion of acquisition stakes exceeds a certain level.
When the market complements, horizontal integration has a better performance for
integrated firms in case of minority stakes, and the vertical outperforms horizontal
integration in case of majority equity. Contrarily, in the substitute market, the vertical
integration strategy always outperforms the horizontal integration strategy. Compared
with the complementary market, the downstream firms face more competition in a
substitute environment. In this case, vertical integration strategy can significantly
improve the firm’s competitiveness and help it to gain a cost advantage over its rival.

It is noteworthy that we separate the control right of integration firms from its
ownership structure, in our equilibrium analysis. Although separation of corporate

Figure 3. Profits of integrated firms with control.
Source: own research.
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ownership and control is widely discussed in previous studies, the stock right continues
to be accompanied by voting right, in most cases (Kim & An, 2018; Maximiano et al.,
2013). The absolute holding big shareholder dominates various resources of the firm in
general circumstances. Considering the consistent situation between ownership struc-
ture and control right, we suppose that the integrated firm can control its subsidiary,
only if it owns more than 50% of the subsidiary’s stock. When the integrated firm is
limited to 50% stakes in the firm being pursued, it cannot control its subsidiary after
integration strategy, and the subsidiary may make its decisions independently. We fixed
the value of parameters as: a ¼ 3 and c ¼ 1: In the circumstance that the corporate
ownership and control is consistent, Figure 4 illustrates the profits of vertical and hori-
zontal integration firms, in case of g ¼ �0:4 and g ¼ 0:4 respectively.

In Figure 4, we assume that the integration firm controls its subsidiary, only if it
holds more than half of its subsidiary’s stakes. In Figure 4, the market structure par-
ameter takes values of �0.4 and 0.4 as examples. However, the main shape of figure
may not change if the g takes other positive and negative values. According to Figure
4, regardless of whether the market structure is complementary or substitute, vertical
strategy is always better than horizontal strategy, and the horizontal strategy is always
better than no integration strategy for integration firms. This may be induced by two
determinants. First, the benefits from upstream and downstream markets can be
gained by the integration firm in vertical strategy, while in horizontal strategy, the
integration firm can only get the benefits from the downstream market. Second, com-
pared with horizontal strategy, vertical strategy gives more competitive advantage to
integration firm through merging the upstream firm. In addition, since the substitut-
ability of final products moderates these two determinants positively, Figure 4 also
shows that substitute market is more valuable than complementary market, for either
horizontal or vertical strategy. Finally, we argue that these conclusions from Figure 4
are derived by the assumption that the threshold of shareholdings for control right is

Figure 4. Profits of integrated firms in consistent circumstance between ownership and control.
Source: own research.
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50%. If the threshold is less than 50%, the conclusion that vertical strategy performs
best in all cases cannot be maintained.

4. Impacts of market environment and structure

The propositions 3 and 4, which we discussed in Sec. 3, have provided us the stra-
tegic decisions in equilibrium by static comparison. This static analysis treated the
strategic value as a function of ownership structure and fixed the parameter of market
environment and market structure as exogenous given. However, the strategic value
of vertical or horizontal integration is affected by internal ownership structure and
external market environment and structure. Thus, we study how the market environ-
ment and structure affect the integration strategy in this section.

4.1. Impact of market environment

Drawing on Yang et al. (2015), we consider the raw material cost c and the potential
demand of market a in our framework, as the proxies for market environment (Yang
et al., 2015). A relatively lower raw materials cost and higher potential market
demand—which are affected by macroeconomic policy (Gupta & Gerchak, 2002), eco-
nomic cycles (Derouiche et al., 2018), or characteristics of specific industry (Uysal,
2011), et al—represent a better market environment, while a worse or more competi-
tive market may induce increase in cost and decrease in demand.

To study the impacts of market environment wherein ownership structure and
control is separated in integration firm, we compare the different strategic values cor-
responding to fluctuating raw material costs and potential market demand. If we con-
sider the equilibrium strategic values, namely the equilibrium profits piD1

, with
i 2 fVF,HF, Ng as the functions of either c, or a, it is clear that piD1

, with i 2
VF,HF, Nf g are all quadratic functions with respect to either c, or a, and represent

three upward parabolas with the same symmetric axis ( a
1�g in functions of c and

cð1� gÞ in functions of a). Since the coefficient of quadric entries of pND1
cannot be

bigger than that of pVFD1
and pHFD1

, simultaneously, this indicates that the strategy
choice only depends on the size of the opening mouth of parabolas pVFD1

and pHFD1
,

and consequently, is independent of the market environment, when integration strat-
egy is implemented without control. Comparing the opening mouth of parabolas pVFD1

and pHFD1
, Figure 5 illustrates the profits of integration firm in different market envi-

ronments and the boundary conditions for an optimal integration strategy. Firstly,
implementation of integration strategy is appropriate for a specific firm. Either verti-
cal or horizontal strategy can bring more benefits for firms compared with strategy of
no integration. Secondly, if the distribution of control in subsidiaries is decentralized
after integration, neither raw material cost nor market potential demand can affect
the strategy choice. The optimal strategy only depends on market and ownership
structures. Thirdly, in case of substitute market, vertical integration obtains more
benefits, in most cases, and horizontal strategy performs best, only if shareholding of
integration firm to its subsidiary reaches approximately 100%. In the complementary
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market, horizontal strategy induces more benefits in case of strong complementary,
while vertical strategy can perform better in case of weak complementary.

In addition, we study the impacts of market environment wherein the integration
firm completely controls the subsidiary. When the integration strategy is implemented
with the concentration of control, Figure 6(a) and 6(b) shows the profits of the integra-
tion firm in different market environments. It is obvious that there is a U-shaped rela-
tionship between firm’s performance and market environment, provided that
ownership structure and control is separated in integration firm. Denoting the symmet-
ric axis of parabolas pND1

, pD1D2 , and pUD1 as CD1 , CD1D2 , and CUD1 , respectively, we
can obtain that the CD1 ¼ CD1D2 > 0 based on Table 2. Comparing the size of opening
mouth of the three parabolas and positions of their symmetric axis, Figure 6(c)–6(e)

Figure 5. Impacts of market environment without control.
Source: own research.
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Figure 6. Impacts of market environment with control.
Source: own research.
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illustrates the boundary conditions for an optimal integration strategy. According to
Figure 6, first, the integration strategy is not always superior. When the market
approaches perfect substitute and integration firm has a minority stake in its subsidiary,
the integration strategy may induce a decrease in the firm’s value. Second, the strategies
of no integration and horizontal integration cannot be the best choice when the market
is complementary. Third, even in the substitute market, vertical integration strategy
performs best in a vast majority of cases. Moreover, the strategies of no integration and
horizontal integration perform better than that of vertical integration, only in case of
minority stakes. At last, the integration decision process is complex and the explicit
solution of indifference region for horizontal, vertical, and no integration cannot be
found from function pND1

, pD1D2 , and pUD1 : Thus, to investigate the indifference region
for different strategies, numerical analysis is conducted and Figure 6(f) shows the indif-
ference curves for vertical, horizontal, and no integration.

Besides, in the complementary market, the vertical integration strategy performs
best, if the complementarity of market is lower. Moreover, when the market
approaches perfect complement, the performance of different strategies is uncertain.
For example, in the highly complementary market, if the integration firm only holds
a minority stake in its subsidiary, there are two threshold costs, c�1 < c�2, and the ver-
tical integration strategy performs best, if c 2 ½c�1, c�2�, and no integration strategy per-
forms best, if c 2 ð0, c�1Þ [ ðc�2, aÞ:

4.2. Impact of market structure

The equilibrium profits pUD1 k,gð Þ, pD1D2 k,gð Þ, and piD1
k,gð Þ, with i 2

fVF,HF, Ng can be considered as the functions of two variables, ownership struc-
ture k and market structure g: Since the explicit expression of k and g cannot be
derived from the function of equilibrium profits, a numerical analysis is conducted to
investigate how the ownership and market structure impact the strategy choice. To be
consistent with previous static analysis, we set a ¼ 3 and c ¼ 1 without affecting the
main analytical results. According to numerical simulation, Figure 7 provides us with
the 3D images to explain how the strategic value of vertical and horizontal integra-
tions, namely the profits of such firms, is affected by ownership and mar-
ket structure.

In Figure 7, the blue and red surfaces represent profit of vertical and horizontal
integration firms, respectively. The grey surface represents the benchmark that the
profit of firm without integration. As shown in Figure 7, regardless of whether the
ownership and control are separated in the integration firm, vertical integration strat-
egy outperforms horizontal and no integration strategies, with a few exceptions. If the
integration strategy is implemented without control right, horizontal strategy per-
forms best, only if the market structure approaches perfect complement or the inte-
gration firm has nearly 100% shares of its subsidiary. This is because the market’s
complementarity and subsidiary’s equity portion that are acquired by integration firm
moderate the advantage creation of horizontal integration, positively. However, when
the integration firm is centralized, the space wherein horizontal performs best
includes complementary market and minority stakes (approximate 30% to 40%). In
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case of majority stakes, the strategy of horizontal integration outperforms that of verti-
cal and no integration, only if the market is nearly perfect substitute. This conclusion
derived from Figure 7 is—to a certain extent—supported by Gupta and Gerchak
(2002). They argue that in a perfect substitute market, integrating with horizontal rivals
creates advantages, such as improving market power, which may be not possible with
its vertical firms (Gupta & Gerchak, 2002). Furthermore, to study the impacts of mar-
ket structure on strategic value, we extract the cross-section projection of k from the
3D images in Figure 7. The cross-section projection, which illustrates how the profits
of integrated firms change with market structure is shown as Figure 8.

Figure 8 shows the impacts of market structure on the value of different integra-
tion strategies. When the control right is maintained in the subsidiary after

Figure 8. Profits of integrated firms and market structure.
Source: own research.

Figure 7. Profits of vertical and horizontal integrated firms.
Source: own research.
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integration, the strategy of vertical integration outperforms that of horizontal and no
integration, except for a small interval of market structure ½�1, d� 1Þ: However, the
impacts of market structure may become complex, when the control right is trans-
ferred to integrated firms. In this case, the optimal strategic choice depends on the
ownership structure, when the market is nearly a perfect complement, or substitute.
Besides, in most areas of market structure ð�1þ d, 1� dÞ, the strategy of vertical
integration outperforms that of horizontal and no integration, except for a specific
complement interval (for example the approximate complement interval is
½�8:856, � 0:732�, if k ¼ 0:4, as shown in Figure 8), wherein the horizontal strategy
performs best.

At last, the profits of integrated firms in an independent market (g ¼ 0) is illus-
trated by Figure 9. Significantly, the vertical integration is always the optimal strategy
choice, when the market of final products is independent. It still worth noting that
the conclusions derived from Figures 5–9 are general. Although specific regions or
curves shown in coordinate plane may vary in detail, their shapes are the same
in principle.

5. Empirical analysis: evidence from China

According to the equilibrium analysis above, several hypotheses can be derived from
our framework. First, the integration firms may perform better compared with no
integration firms, in most cases. Second, the sensitivity of integration strategy to
firm’s performance tends to increase with the market substitutability. Third, the
impact of integration strategy on performance would be negatively moderated by a
separation of ownership and control. Fourth, this moderated effect of separation of
ownership and control would be weakened with the horizontal case in a complemen-
tary market, and with the vertical case in a substitute market. At last, there is a U-
shaped relationship between the performance of integration firms and market

Figure 9. Profits of integrated firms in case of independent market.
Source: own research.
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environment. In this section, we provide evidence from Chinese listed firms to sup-
port the hypotheses.

5.1. Data, sample, and variables

Our data were collected from the Wind database,1 CSMAR database,2 and feasibility
report of merger and acquisition proposed online.3 In the initial sample, we include
all merger and acquisition deals first announced by acquirers in Chinese market,
between January 1, 2010 and December 31, 2018, where the acquiring firms were
publicly listed on the Chinese stock market. To obtain our final sample, following
‘Listed Company Professional Classification Directions’ issued by China Security
Regulatory Commission (CSRC), we discard financial firms since the specifics of their
financial resources compared with other industries (Derouiche et al., 2018). Besides,
drawing on Uysal (2011) and Flannery and Rangan (2006), we also exclude the utility
firms, such as QIAOYIN Co. Ltd., Interchina Water Treatment Co. Ltd., etc., and the
firms with insufficient information (Flannery & Rangan, 2006; Uysal, 2011). The final
sample consists of observations, covering 1764 firms, wherein approximately 23% of
our initial samples, over the period from 2010 to 2018.

Through manually collecting and collating data in a feasibility report of mergers
and acquisitions, first, we create two dummy variables: vertical integration (VER) and
horizontal integration (HOR). The variable (VER) takes the value of one, if either
acquiring and target firms belong to a same industry according to ‘Listed Company
Professional Classification Directions’ issued by CSRC, or the markets faced by
acquiring and target firms are highly relevant. And the value is zero otherwise. The
variable (HOR) takes the value of one, if the acquiring and target firms belong to dif-
ferent industries according to ‘Listed Company Professional Classification Directions’
issued by CSRC, or else the value is zero. Then, the NERI index of marketization of
China’s provinces (NNM) that the acquiring companies subordinate to, which is the
most popular instrument to measure market environment in the Chinese context is
used as a proxy for the market environment faced by integration firms (Fan et al.,
2011, 2019; Ma & Liu, 2016). Finally, in order to describe the market structures as
close as modeled by our framework, we propose two measures to act as proxies for
market structures: Market Substitutability (MS) and Market Complementarity (MC)
following Nevo (2001) and Palmatier et al. (2007), which we define as follows (Nevo,
2001; Palmatier et al., 2007).

1. Market substitutability (MS) is defined as the extent to which a close substitute
exists for a specific product. Consistent with prior studies, MS in this paper is
calculated as total sales of listed companies in the same industry divided by total
operating costs of listed companies in the same industry, where industry is given
by ‘Listed Company Professional Classification Directions’ issued by CSRC (Liu
et al., 2018). A larger value of MS indicates a higher degree of substitutability.

2. Market complementarity (MC), following Palmatier et al. (2007), is measured by
questionnaire survey through sojump.com (the largest online survey website in
China) and graduate students from Southwestern University of Finance and
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Economics in China (Palmatier et al., 2007). The respondents rated the firm-level
performance in terms of products and marketing which represent the comple-
mentarity of market. The response set for these items was in a 10-point scale
ranging from 1, lowest complementarity, to 10, highest complementarity. We col-
lect the data of MC through a self-administrated questionnaire, following the pro-
cedure adopted by Ray et al. (Ray et al., 2004). At last, we have received 402
useable survey responses, thereby producing a response rate of 67%.

According to Li et al. (2020), we estimate the level of firm’s control-ownership dis-
parity (COD) based on CSMAR, in which it identifies a single ultimate controlling
shareholder and consequently provides a measure of level of firm’s control ownership
disparity for each firm (Li et al., 2020). Consistent with most of previous studies, con-
trol is determined as by voting right while ownership refers to rights for cash flow
(Cumming et al., 2019; Villalonga, 2019). If the shares of a firm are taken by owners
directly, control rights and ownership are equal. The diverging of control and owner-
ship only occurs in case of pyramid or cross-holding schemes. For example, imagine
a chain of ownership in which firm M (or a person) plays the role of ultimate owner
of firm T and owns 90% shares of firm S which in turn owns 25% of firm K which
in turn wholly owns firm T. The cash flow rights for firm M in firm T are calculated
as 0.9�0.25�1¼ 22.5%. If all ownership shares in this case carry equal voting rights,
the control rights of ultimate owner, firm M, in firm T is 25%. Therefore, in this
case, we can further compute control-ownership disparity (COD) for firm T as
25%-22.5%¼2.5%.

Further, the conventional event studies are chosen to help us to estimate the per-
formance of integration firms from two aspects: short-term marketing performance
and long-term strategic performance for integration.

1. Short-term marketing performance is estimated by four-day cumulative abnormal
returns (CARs), after merger and acquisition announcement. According to previ-
ous studies, the four-day CARs is usually used to measure the consequence of
merger and acquisition (El-Khatib et al., 2015; Tao et al., 2019). In this study, for
each merger and acquisition announcement, first, we estimate the abnormal
returns of stocks for integration firms, i.e., acquirers during a four-day ð0, þ 3Þ
window, where the day 0 is the announcement date. The daily abnormal return
for integration firm i on day t (DARitÞ can be estimated as follows:

DARit ¼ Rit � ðai þ biRmtÞ (37)

where Rit is the return of integration firm i on day t and the Rmt is the corresponding
value-weighted market returns. The parameters ai and bi is estimated by ordinary
least-square (OLS) model through the time window ð�240, � 40Þ: Then, four-day
ð0, þ 3Þ cumulative abnormal returns (CARs) can be derived from the daily abnormal
return by (38).
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CARi ¼
X3
t¼0

DARit (38)

1. Long-term strategic performance for integration is measured by two-year lagged
industry adjusted Tobin’s q which is used to measure the long-term performance
by many scholars (Callahan et al., 2003; Esqueda et al., 2019; Lin et al., 2018).
Specifically, we first compute the Tobin’s q as follow.

Tobin's q ¼ ðMV þ PSþ DTÞ=TA (39)

where MV represents the market value of equity, PS represents preferred stock,
DT represents debt that equal to long-term debt plus short-term liabilities minus
short-term assets, and TA is the total assets. All these data can be found in the bal-
ance sheet at the end of second year after the merger and acquisition are announced.

The two-year lagged Tobin’s q is then adjusted for industry effects by subtracting
the average Tobin’s q for the industry.

In addition, a series of control variables are used in our study, in accordance with
most of the previous literatures pertaining to firm performances, in the Chinese con-
text (Brandt et al., 2017; Kuo et al., 2014). The firm size (SIZE) is a natural log of a
firm’s total assets. Firm growth is controlled by book-to-market value ratio (BM).
Leverage ratio (LEV) and free cash flow (FREECASH) are proxies for firm’s financial
risk. The integration strategy is controlled via two variables: merger and acquisition
deal size (RELSIZE) and the indicator of whether a target firm is public listed prior
to announcement date (PUBLIC). Besides, return on assets (ROA), which is defined
as a ratio of net profit to the lagged total asset is used as the benchmark of the firm’s
performance. Furthermore, a dummy variable (PROPERTY)—with the value of one, if
the integration firm is state-owned, otherwise zero—is also introduced as a control
variable. To reduce the effect of errors caused by outliers, we winsorize all the varia-
bles at 1% and 99% levels.

5.2. Empirical results

To empirically investigate the relation between firm’s performance and its integration
strategy, we conduct a multivariate regression analysis with the four-day CAR,
CAR(0,þ3), and two-year lagged industry adjusted Tobin’s q as the dependent varia-
bles respectively. Key independent variables include integration strategies (VER and
HOR), control-ownership disparity (COD), market structures (MS and MC), and mar-
ket environment (HNM). Table 3 represents the results of regression analysis, after
controlling for year fixed effects.

Table 3 reports the regression results of the influence of integration strategy on
firms’ short-term and long-term performance. The numbers reported out of the
brackets and in the brackets in Table 3 are the regression coefficient of regression
model with dependent variable of four-day CAR, CAR(0,þ3), and two-year lagged
industry adjusted Tobin’s q respectively. According to the results, the first column,
model 1, reports the results of the impact of integration strategies on the firm’s per-
formance. Consistent with conclusions from the most previous literatures, we find
that the firms, which implemented integration strategy, are more likely to perform
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better as the VER and HOR are positively and significantly associated with both CAR
and two-year logged industry adjusted Tobin’s q (Ogada et al., 2016; Zhang et al.,
2018). Nevertheless, the contribution of horizontal integration on firms’ long-term
strategic performance is not as significant as it in short-term aspect. Intuitively, it
illustrates that the diversification discount is more apparent over long periods.
Generally, the model 1 indicates that the integration firms may have better perform-
ance compared with no integration firms.

Model 2 and model 3 shown in Table 3 report the results of estimating the effect
of market structure on the integration strategy’s sensitivity. We use market substitut-
ability (MS) and market complementarity (MC) as proxies for market structure in
model 2 and 3 respectively, and find that the coefficient that measures the effect of
market substitutability on sensitivity of integration strategy is positive and significant

Table 3. Regression results of firm’s short-term (long-term) performance.
Full sample

Integration sample
Model 1 Model 2 Model 3 Model 4 Model 5 Model 6 Model 7

NHM 0.071� 0.051� 0.066� 0.037 0.027 0.054 �0.107��
(0.084��) (0.032��) (0.051��) (0.029�) (0.21�) (0.060��) (�0.099�)

VER 0.183��� 0.167��� 0.173�� 0.109��� 0.127�� 0.109��
(0.161���) (0.140�) (0.150��) (0.134��) (0.114�) (0.132�)

HOR 0.129��� 0.095��� 0.110��� 0.066�� 0.062�� 0.084�
(0.081�) (0.066�) (0.072�) (0.012�) (0.102�) (0.093��)

MS 0.035�� 0.026��
(0.044�) (0.032��)

MC 0.010� 0.007�
(0.007��) (0.013��)

VER�MS 0.022��
(0.010�)

HOR�MS 0.017�
(0.011�)

VER�MC �0.037
(�0.014)

HOR�MC 0.011
(0.008��)

COD �0.028�� �0.031�� �0.028�
(�0.017�) (�0.017�) (�0.019��)

VER�COD �0.021� �0.018� �0.026�
(�0.024��) (�0.023�) (�0.014��)

HOR�COD �0.029�� �0.038� �0.027��
(�0.014�) (�0.029��) (�0.019�)

VER�COD�MS 0.017�
(0.026��)

HOR�COD�MS 0.009
(0.011)

VER�COD�MC �0.026
(�0.035)

HOR�COD�MC 0.007��
(0.014�)

HNM2 0.129��
(0.106�)

Control variables Yes Yes Yes Yes Yes Yes Yes
Obs. 1764 1764 1764 1764 1764 1764 406
Adj. R-squared 0.3028

(0.3119)
0.3274

(0.3283)
0.3169

(0.3198)
0.3449

(0.3691)
0.3601

(0.3789)
0.3582

(0.3621)
0.0977

(0.1014)

This table presents the results of ordinary least-square (OLS) regressions. The dependent variable is CAR. The t-values
are in the parentheses. All control variables are defined in Sec. 5.1.�, ��, ��� are significant at 10%, 5%, and 1%, respectively.
Source: own research.
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at 10% level. Besides, from model 2 and model 3, the key points of note include:
First, the impact of both market substitutability and market complementarity on
firm’s performance are significantly positive no matter CAR or two-year lagged indus-
try adjusted Tobin’s q is chosen to proxy the firm’s performance. This may illustrate
that heterogeneous market promotes firms’ performance. Second, if we focus on
short-term performance, effect of market complementarity on integration-perform-
ance sensitivity is not significant. It shows the sensitivity of integration strategy to
firm’s performance tends to increase with the market substitutability, and cannot be
moderated by market complementarity. Comparing the coefficients of two interaction
terms in model 2, the interaction terms of model 3 is not feasible in short-term per-
formance, suggesting only a higher degree of market substitutability can bring more
benefits through the integration strategy and a higher degree of market complemen-
tarity may not contribute to the integration-performance sensitivity. However, we
find sensitivity of horizontal integration rather than vertical integration to firm’s per-
formance is significantly positive associated with market complementarity when con-
sidering firm’s long-term performance. This phenomenon illustrates that both
complementary market and substitute market may moderate the effect of integration
strategy on firm’s performance in long term. At last, although the interaction term of
vertical integration and market complementary in model 3 is not feasible, the nega-
tive coefficient still partly explained the phenomenon of diversification discount.

Model 4 examines the impact of control-ownership disparity on firm’s perform-
ance and the effect of control-ownership disparity on the sensitivity of integration
strategy. Consistent with most of previous studies, coefficient of COD is negative and
statistically significant in our regression model, indicating that control-ownership dis-
parity had a negative effect on the firm’s performance (Monsen et al., 1968).
Following previous literatures, this may probably be induced by critical agency prob-
lem (Shaikh et al., 2019; Wang & Chou, 2018). Besides, in terms of economic signifi-
cance, model 4 shows coefficients in circumstance of firm’s short-term performance
on interaction terms between integration strategy and firm’s performance, that are
�0.014 in vertical case and �0.020 in horizontal case, respectively. And those in cir-
cumstance of firm’s long-term performance on interaction terms between integration
strategy and firm’s performance, that are �0.010 in vertical case and �0.017 in hori-
zontal case, respectively. It proves that control-ownership disparity can moderate the
impact of integration strategy on performance negatively, regardless of whether the
integration strategy is vertical or horizontal and whether we use CAR or two-year
lagged industry adjusted Tobin’s q to measure the firm’s performance. However, this
moderate effect of control-ownership disparity is more effective in the horizontal cir-
cumstance compared with vertical one. Column 5 and 6, the models 5 and 6, investi-
gate the moderate effects of market structure based on model 4. It is clear that the
primary conclusion derived from our mathematical framework that the moderated
effect of control-ownership disparity would be weakened with horizontal integration
in a complementary market and vertical integration in a substitute market is sup-
ported by our empirical evidence. Finally, in model 7, we examine the impact of mar-
ket environment on the firm’s performance. In model 7, we use the NERI index of
marketization of China’s provinces (NHM) as the proxy of market environment and
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find that the coefficient of market environment is negative, while that of its square is
positive, in terms of economic significance. In general, model 7 illustrates the U-
shaped relationship between the market environment and firm’s performance and, in
a manner, not only supports the conclusions derived from our framework, but also
confirms the inference of literature from a specific perspective (Yuan et al., 2020).

5.3. Robutness test

For a robustness check, different event windows i.e., (0,þ5), (0,þ9), are used for esti-
mating CAR firstly, and it finds that the sign of main independent variables and its
interaction terms remain unchanged and significant in all models shown in Table 3.
Then, robustness tests are conducted for variables of market environment. As the
Herfindahl-Hirschman Index (HHI) is generally considered as the best measurement
for external environment, which greatly affect firms’ performance, we use the HHI as
the proxy for market environment and observe the same results (Ni et al., 2017;
Owen et al., 2007). In addition, considering four-day CAR as the proxy for firm’s per-
formance, we also divide the samples into two groups based on the level of firm’s
control-ownership disparity, following Lee and Chun (Lee & Chun, 2014); these find-
ings are shown in Table 4. The results are unchanged and even stronger, compared
with the conclusions derived from Table 3.

Since DID (difference-in-difference) model can control the systematic differences
between treatment and control groups and isolate the changes in outcomes over time
between the samples that were or were not influenced by integration strategy, it is
powerful to avert endogenous problems that typically arises (Meyer, 1995; Mohsin
et al., 2021). As a result, in this study, DID approach is also employed in robustness

Table 4. Robustness check for different levels of control-ownership disparity.
Low level of disparity High level of disparity

Model 8 Model 9 Model 10 Model 11

NHM 0.049� 0.074�� 0.040� 0.055�
(1.92) (2.53) (1.84) (1.95)

VER 0.149��� 0.144��� 0.166�� 0.158�
(4.87) (7.32) (2.12) (1.90)

HOR 0.089��� 0.111��� 0.095� 0.087��
(3.99) (3.79) (1.90) (2.11)

MS 0.041� 0.039���
(1.81) (3.33)

MC 0.013� 0.015�
(1.87) (1.76)

VER�MS 0.037 0.027��
(0.58) (2.28)

HOR�MS 0.009� 0.021
(1.69) (1.05)

VER�MC �0.035 �0.024
(�0.59) (�0.44)

HOR�MC 0.007� 0.008���
(1.77) (6.06)

Control variables Yes Yes Yes Yes
Obs. 660 660 1104 1104
Adj. R-squared 0.3247 0.2973 0.3001 0.2612
�, ��, ��� are significant at 10%, 5%, and 1%, respectively.
Source: own research.
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tests for both substitute and complementary market sample group considering two-
year lagged industry adjusted Tobin’s q as the proxy for firm’s performance at last.

After pairing samples that ever never announced merger and acquisition in our
sample periods based on principle of industry and firm’s size, 3096 observations are
finally obtained by us. The proposed DID model can be then defined as follow.

Ad Tobin's q ¼ a0 þ a1 � DumCOD þ a2 � DumVER þ a3 � DumCOD

� DumVER þ aTX þ eVER (40)

Ad Tobin's q ¼ b0 þ b1 � DumCOD þ b2 � DumHOR þ b3 � DumCOD

� DumHOR þ bTX þ eHOR (41)

where Ad Tobin0s q represents the two-year lagged industry adjusted Tobin’s q.
DumCOD is a dummy variable for control-ownership disparity. If the level of control-
ownership disparity is high, DumCOD ¼ 1; otherwise, DumCOD ¼ 0: DumVER and
DumHOR are the dummy variables to represent whether the firm implement vertical
or horizontal integration respectively. X is the vector of control variables including
firm size (SIZE), firm growth (BM), leverage ratio (LEV), free cash flow (FREECASH),
merger and acquisition deal size (RELSIZE), target firm’s type (PUBLIC), return on
assets (ROA), and a dummy variable for firm’s property (PROPERTY). The a0 and b0
are the intercepts, and eVER and eHOR are the random term (or disturbance) of DID
model. Table 5 reports the results of robustness test through DID method. According
to Table 5, the main results derived from both mathematical framework and empirical
evidence of our study are verified by DID robustness tests that first integration strat-
egies generally improve firm’s performance. Then, consistent with results from Table 3,
the influence of integration strategies on firm’s performance is significantly negative
moderated by control-ownership disparity. At last, it also verifies that this moderated
effect for vertical integration is weakened in substitute market, while it for horizontal
integration is weakened in complementary market.

Table 5. Robustness check based on DID approach.
Substitute market Complementary market

Model 12 Model 13 Model 14 Model 15

DumCOD �0.060�� �0.047� �0.051�� �0.064�
(�2.15) (�1.60) (�2.55) (�1.73)

DumVER 0.180��� 0.117��
(3.61) (2.10)

DumHOR 0.120� 0.105��
（1.69） (1.97)

DumCOD � DumVER �0.031 �0.017��
(�0.67) (�2.13)

DumCOD � DumHOR �0.025� �0.011
(�1.70) (�0.82)

Control variables Yes Yes Yes Yes
Obs. 1935 1935 1161 1161
Adj. R-squared 0.2017 0.1980 0.2491 0.1631
�, ��, ��� are significant at 10%, 5%, and 1%, respectively.
Source: own research.
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6. Conclusions and Discussions

Integration strategies have become an inseparable part of firms’ development.
Although partial acquisition and control-ownership disparity is typically practiced,
most of the previous theoretical and empirical literatures pertaining to integration
strategies have ignored the ownership structure and control distribution in integra-
tion. In this study, by considering separation of ownership and control, a framework
is proposed to provide the optimal integration strategies for a firm and investigate
how market environment and market structure influence the optimal strategies.

Based on the equilibrium analysis of our framework, the main conclusions of our
study are inferred. Firstly, the profits distribution in supply chain is dependent on the
market structure. In addition, substitute market is more beneficial for upstream firms
than complementary market. Secondly, whether it is vertical or horizontal, integration
strategies are profitable for firms, except for some rare cases. Specifically, unintegrated
firms outperform integration firms, only if holding minority stakes in subsidiaries can
bring absolute control for subsidiaries. Thirdly, when the integration group is decen-
tralized, market structure is determinant for different integration strategies, while the
integration strategy depends more on ownership structure, when integration firms
can absolutely control its subsidiaries. In general, compared with horizontal integra-
tion, vertical integration performs better, in most cases. Horizontal integration over-
performs vertical integration in a market with high degree of complementarity.
Finally, we find a U-shaped relationship between the firm’s performance and market
environment, and argue that the market environment cannot affect the integration
strategy when the target firm cannot be controlled by acquirer after integration. In
addition, empirical analysis conducted by us provides Chinese evidence for the
impact of integration strategy on firms’ performance. This empirical evidence tests
hypothesis derived from our main conclusions and consequently validates the frame-
work proposed in this study, to a certain extent.

Our findings make important theoretical contributions to the literature. This study
is among the first to investigate the integration strategies, by considering the separ-
ation of ownership and control. Compared with the previous studies, the framework
proposed in this study is more comprehensive and can be considered as an extension
of existent mathematical models. This framework is not limited to strategies’ com-
parison and decision optimization for a specific integration firm; it can also be easily
extended to diverse complex circumstances. The results of our framework and the
empirical evidence derived from equilibrium analysis also contribute to the literature.
They support the previous studies, to a certain extent, and provide an alternative per-
spective to explain the strategy choice for integration. In addition, some useful impli-
cations can be derived from our study for integrated business groups and the market
regulatory authorities. We provide reference guides for integration groups on how to
choose the integration strategy and develop an internal ownership and control struc-
ture based on market environment and market structure to maximize its benefits.
Furthermore, our study is also relevant for market regulatory authorities as it sheds
light on protecting market competition and preventing monopolization by limiting
excessive expansion of business groups.
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One limitation of our study is that we assume a linear relationship between market
demand and the sales price of the final product. Although this assumption simplified the
model, it limits the generalizability of our results. In our future study, uncertainty of
market demand would be introduced in the framework to capture more real-world char-
acteristics. In addition, although the internal ownership structure of integration firms is
described in our framework. We omit the cost of equity acquisition. Considering the dif-
ferent costs in implementing vertical and horizontal integration strategy may provide us
with more interesting and meaningful conclusions. Further, the symmetric and complete
information between acquiring and target firms is assumed in our study. However, in
practice, the game between acquiring and target firms typically plays an important role
in the integration strategy. In our follow up studies, consequently, we may extend our
framework to capture the dynamic interactions between acquiring and target firms in
integration strategy. Finally, the evidence from Chinese listed firms is provided to exam-
ine the primary conclusions derived from our model. However, due to the limited data
availability, this examination may not support our framework and equilibrium analysis
directly. Although empirical evidence provided in Sec. 5 supports the important results
that are derived from our framework and equilibrium analysis, and can be seemed as
indirect validation for our framework, a future study is still warranted to provide more
direct empirical evidence.
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