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Abstract 

Business group-affiliated firms exist in large quantities in China's capital market and 
play an increasingly important role. Based on the perspective of internal capital market 
and knowledge spillover, this paper empirically tests the relationship between business 
group affiliation control and enterprise innovation by using the data of Chinese group 
listed companies from 2014-2016, and further investigates the heterogeneous influence 
of different diversification types on the relationship between them. The results show 
that the innovation output of the business group -affiliated firms is significantly higher 
than that of group enterprises with non-business group affiliation. After distinguishing 
the types of diversification, we find that the related diversification of business group 
affiliation positively moderates the relationship between business group affiliation and 
enterprise innovation performance, but the moderating effect of the non-related 
diversification is not significant. Further research shows that when the potential agency 
problem of the group is serious, the positive moderating effect of related diversification 
on the relationship between business group affiliation and enterprise innovation 
performance is no longer significant, but non-related diversification shows a significant 
negative moderating effect. The results of this paper show that the business group 
affiliation has important innovative consequences, and the diversification of business 
group affiliation and internal agency problem play an important regulatory role in the 
process of innovation. 
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1. Introduction 

Business group are a large number of organizational forms that have emerged in Chinese capital 
market in recent years, which have an important impact on corporate behavior and results (Lou 
et al., 2018 [1]). As an important group control mode, “business group affiliation” is a reflection 
of the phenomenon of “one control with multiple” that exists in my country’s capital market 
(Hu, 2009 [2]), which means that the same economic entity controls two groups or more listed 
companies at the same time. Listed companies under business group affiliation are called " 
business group ". The opposite of the business group concept is a non- group model group-
affiliated company, that is, a listed company controlled by an enterprise group containing only 
one listed company. Studies have pointed out that there are significant differences between 
business group and group enterprises with non-business group affiliation in terms of internal 
capital market operations, corporate governance, group management and control [3], therefore, 
the economic consequences of business group affiliation are very likely different from other 
forms of corporate organization. 

After more than 20 years of construction, China's capital market has achieved leapfrog 
development, and the number and quality of listed companies have greatly increased and 
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improved. In recent years, in order to expand the scale or ease financing constraints, more and 
more enterprise groups have developed into larger scale and more complex structures by 
listing more subordinate companies, or adopt the method of directly merging or controlling 
other listed companies to develop into a larger and more complex " business group ". The 
emergence of a large number of business groups has attracted great attention from the 
academic community. The existing literature has carried out various discussions on the 
economic consequences of business group affiliation, such as the efficiency of internal capital 
market allocation (Shao and Liu, 2009 [4]; Yang et al., 2010 [5]; Ma and Chen, 2013 [6]), cash 
holding level (Zhang and Xue, 2015 [7]; Liu et al., 2019 [8]), financial performance (Zheng, etc., 
2016 [3]), executive compensation (Yang, 2019 [9]), company value (Xiao and Wang, 2006 
[10]), etc. These research results provide a solid theoretical foundation and Literature support. 

Different from the existing literature, this article aims to explore the relationship between 
business group affiliation and enterprise innovation output. On the one hand, the existing 
research on how business group affiliation affects corporate innovation is relatively scarce, and 
only a small amount of literature examines the impact of business group affiliation on corporate 
innovation investment based on the perspective of R&D investment (Lou et al., 2018 [11]; Cai 
etc., 2019 [12]). On the other hand, there are still controversies about whether business group 
are an effective organizational form and governance structure. Studies have found that there is 
an active internal capital market in the business group, which is conducive to member 
companies to obtain financial support, thereby alleviating financing constraints (Ma and Chen, 
2013 [6]; Zhang and Chen, 2015 [13]). In addition, the existence of the internal capital market 
of the business group has improved the R&D investment intensity of member companies to a 
certain extent (Lou et al., 2018 [11]). However, some studies have found that although business 
group may have internal capital market advantages, the performance of business group in 
terms of financial performance is not as good as that of group enterprises with non-business 
group affiliation (Zheng et al., 2016 [3]). Therefore, the theoretical and practical circles have 
not reached consensus on the economic consequences of the business group affiliation in many 
aspects, especially how it plays a role in the enterprise innovation process is still unclear. 
Therefore, it is necessary to study the influence of business group affiliation on enterprise 
innovation. 

This article attempts to explore the economic consequences of business group affiliation from 
the perspective of innovation output. Specifically, this article proposes and explores the 
following questions: Is there a relationship between business group affiliation and enterprise 
innovation output? If so, what impact do the different types of diversification (related 
diversification and non-related diversification) of the business group have on the relationship 
between the two? Under varying degrees of agency problems, what are the differences in the 
above-mentioned impacts? Taking the listed companies of Chinese A-share listed firms from 
2014 to 2016 as the research sample, this article will conduct a large sample empirical research 
on the above issues. 

The contribution of this article is mainly reflected in the following three aspects: First, it is the 
first empirical study to examine the relationship between business group affiliation and 
enterprise innovation output. By examining the difference in innovation output between 
business group and group enterprises with non-business group affiliation, this paper confirms 
that business group affiliation can promote enterprise innovation. Its possible mechanism lies 
in the advantages of the internal capital market and the effect of knowledge spillover. It 
provides new evidence about how control affects corporate innovation. Second, we examine in 
depth the heterogeneous effects of two business group, namely, related and unrelated 
diversification, on the relationship between business group affiliation and firm innovation in 
the context of the essential characteristics of lineage group operations (i.e., diversification), and 
find that the contribution of business group affiliation to firm innovation output is influenced 
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by the type of diversification, which provides additional empirical evidence for understanding 
how business group affiliation affect member firm innovation. Third, the differences in the 
regulatory role of business group diversity types under different degrees of agency problems 
are further examined in the context of China’s institutional background. This paper finds that 
the positive moderating effect of business group-related diversification on the relationship 
between business group affiliation and firm innovation output exists only when the group's 
potential agency problem is mild; while unrelated diversification shows a significant positive 
moderating effect when the group's potential agency problem is mild, but a significant negative 
moderating effect when the potential agency problem is severe. This finding suggests that the 
consequences of innovation in business groups have complex underlying mechanisms and are 
the result of a combination of business group models and internal governance conditions. 

2. Research Design 

2.1. Theoretical Analysis and Research Hypothesis 

The purpose of this paper is to explore the impact of business group affiliation, an important 
business group model, on corporate innovation. We will analyze the role of the business group 
affiliation model in corporate innovation from the perspectives of both internal capital markets 
and knowledge spillovers, and develop research hypotheses based on them. The theoretical 
model of the study is shown in Figure 1. 

 

 
Figure 1. A theoretical model of the impact of business group affiliation on firm innovation 

 

2.1.1. Business group affiliation on firm innovation 

As an advanced stage in the development process of traditional conglomerates, active internal 
capital markets are prevalent in China's business groups (Yang et al., 2010 [5]). Established 
studies have shown that the internal capital market of enterprise groups has a positive role in 
alleviating financing constraints and optimizing resource allocation (Shin and Park, 1999 [14]; 
Wang et al., 2011 [15]). On the one hand, when member firms encounter financial difficulties, 
they can use the group's reputation to improve their external financing ability, and also receive 
financial support from other member firms through related transactions and debt guarantees 
(Stein, 1997 [16]; Buchuk et al., 2014 [17]). On the other hand, internal capital markets, through 
a "winner selection" mechanism, can allocate limited funds to the most promising projects and 
member firms, thus achieving effective internal resource transfer and integration (Stein, 1997 
[16]; Khanna and Palepu, 2000 [18]). Zheng et al. (2016)[3] point out that, compared to group 
enterprises with non-business group affiliation, business groups have the advantage of larger 
and more efficient internal capital markets due to their control of multiple listed companies and 
diversified funding channels. Therefore, when the innovation activities of member companies 
face financing constraints, the business groups is able to provide them with more internal 
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financial support through diversified financing channels with the advantage of its internal 
capital market, preventing companies from abandoning valuable R&D projects due to shortage 
of funds. 

Another important advantage of lineage groups over traditional business groups is the 
significant knowledge spillover effect, i.e., the phenomenon of knowledge and technology 
transfer that occurs between member firms as a result of exchange and interaction (Arrow, 
1962 [19]). On the one hand, business groups rely on internal networks, which provide a 
platform for talent flow, technology sharing and information communication among members, 
making the R&D results of a single firm beneficial not only to the firm but also to other member 
firms (Kim and Lui, 2015 [20]; Huang and Chen, 2011 [21]; Mahmood et al, 2011[22]). On the 
other hand, business groups, as strong contractual organizations under equity holdings, can 
effectively bypass the institutional barrier of weak protection of property rights (Zhao and Chen, 
2016 [23]) and provide a good legal environment for the innovative activities of member firms. 
business group-based management can maximize the boundary of technology spillover within 
the group, which helps to protect intellectual property rights and enhance the level of trust 
among members, thus promoting the transfer and sharing of knowledge and technology, and 
stimulating corporate innovation (Ren and Feng, 2018 [24]). Compared with group enterprises 
with non-business group affiliation, business groups with many members can form a larger and 
more frequent resource sharing platform, so that member enterprises can benefit from the 
knowledge spillover among themselves and thus promote enterprise innovation. Therefore, we 
believe that the knowledge spillover effect within a business group will be more significant than 
that of a group enterprise with non-business group affiliation, and the innovation synergy will 
be more effective. Based on the above analysis, this paper proposes H1: 

H1: Business group affiliation is positively associated with firms’ innovation output. 

2.1.2. Business group affiliation, group diversification types and corporate innovation 

Business group affiliation has a positive effect on corporate innovation due to the presence of 
internal capital market advantages and knowledge spillovers, but the magnitude of this effect 
may vary depending on the group's heterogeneous diversification model. Based on the 
closeness of the business ties of the group companies, the diversification mode of the business 
group can be classified into two types: related diversification and unrelated diversification. 
Among them, related diversification means that the member firms are in the same or similar 
industries, share resources in terms of products, technologies or channels, and are highly 
related and closely connected in operation and business; unrelated diversification means that 
the multiple industries that each member firm enters are different and are not significantly 
related in operation and business, and there are significant differences in their operations 
(Chen et al., 2011 [25]). It has been shown that different types of diversification can affect the 
efficiency of internal capital market operations (Zhang and Chen, 2015 [13]; Khanna and Rivkin, 
2001 [26]; Wang et al. 2015 [27]) and knowledge spillovers (Chang et al. 2006 [28]; Su and Liu, 
2018 [29]; Hsieh et al. 2010 [30]) have a differential impact. 

Under the related diversification model, member firms have close business ties, investment 
opportunities and resource needs tend to converge, and cash flow profiles vary less, with a 
lower degree of cash flow mismatch, which to some extent compresses the operating space for 
cash flow complementation in the internal capital market (Zhang and Chen, 2015 [13]; Feng, 
2006 [31]). However, established research suggests that related diversification is more 
conducive to promoting the advantages of internal capital markets. On the one hand, related 
diversification can be regarded as the extension and expansion of specialized operations and a 
higher degree of group integration. Out of the understanding of member enterprises' business, 
the group headquarters needs less additional information for resource allocation, and the 
possibility of having information asymmetry is lower, thus avoiding the problem of adverse 
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selection (Zhang and Chen, 2015 [13]). On the other hand, the Group's headquarters allocates 
limited funds to projects with higher returns through a "winner selection" mechanism. When 
member firms are in related business areas, relative performance may be assessed more easily 
and headquarters ranking is less prone to error, allowing for better "winner selection" (Stein, 
1997 [16]). Wang et al. (2015) [27] found that the higher the business correlation among group 
enterprises, the greater the probability that the enterprises are in the same state and the 
smaller the probability that they are in inconsistent states, thus reducing the possibility that 
the headquarters makes errors in judgment when allocating resources. Therefore, under the 
relevant diversified business model, the group headquarters can realize the flexible flow of 
internal resources across projects and departments with the advantage of information, which 
is conducive to improving the efficiency of resource allocation and promoting corporate 
innovation. 

From the perspective of knowledge spillover, due to the commonality of member firms in terms 
of products, technologies and capabilities, there is a high degree of knowledge, technology and 
information sharing, thus helping to promote the transfer and sharing of knowledge outcomes 
(Helfat and Raubitsche, 2000 [32]; Sun and Huang, 2014 [33]). Hsieh et al. (2010) [30] found 
that the higher the business correlation among group firms, the easier it is to promote 
enterprise inspiration enlightenment, cooperative innovation and technology diffusion. Mutual 
learning among member firms allows R&D results of a single firm to benefit other firms through 
knowledge spillover, thus promoting technology transformation of other firms. Therefore, 
relevant diversification is conducive to improving the efficiency and effectiveness of knowledge 
spillover and can generate good innovation synergy. 

To sum up, under the relevant diversified business model, member enterprises have close 
business ties, and the group headquarters can improve the allocation efficiency of internal 
resources by virtue of its information advantage, so that resources can flow to member 
enterprises with high growth and good investment prospect, thus alleviating corporate 
financing constraints and promoting corporate innovation. On the other hand, related 
diversification helps to promote technology exchange and knowledge sharing among member 
firms, enhance innovation synergy, and thus improve the level of enterprise innovation. Based 
on the above analysis, this paper proposes H2a: 

H2a:Related diversification of business group positively moderates the relationship between 
business group affiliation and firm innovation, i.e., the higher the degree of business group 
related diversification, the stronger the contribution of business group affiliation to firm 
innovation. 

Unlike related diversification, the industry differences created by unrelated diversification 
increase the diversity of investment opportunities and resource requirements among firms, 
making the cash flow situation among member firms more different, which to some extent 
expands the space for the operation of internal capital markets and enhances the risk 
diversification effect (Zhang, and Chen, 2015 [13]; Lewellen, 1971 [ 34]; Williamson, 1975 [35]; 
Raffaele et al, 2014 [36]; Xu, 2016 [37]). However, established research suggests that unrelated 
diversification may result in more severe internal capital market efficiency losses. On the one 
hand, the member enterprises are not obviously related to each other in terms of operation and 
business, and the organization structure within the group is relatively loose. The diversity of 
investment opportunities among enterprises increases the complexity of the group's overall 
business, which makes the information asymmetry within the group more serious and reduces 
the efficiency and effectiveness of internal information transmission, thus making the 
headquarters prone to poor decisions in the process of "picking winners" (Stein, 1997 [16]). 
Studies by Lamont and Polk (2002) [38] and Bernardo et al. (2006) [39] have found that the 
greater the difference in investment opportunities between sectors, the more likely the internal 
capital market is to be inefficiently allocated. On the other hand, the diversity of investment 
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opportunities and resources among enterprises makes department managers have differential 
bargaining power, and information asymmetry within the group is likely to lead to more intense 
competition for resources, rent-seeking phenomenon, and more serious cross-subsidization 
(Wang, and Zou, 2009 [40]), thus reducing the efficiency of internal capital allocation. Rajan et 
al. (2000) [41] found that the degree of inefficient capital allocation is positively related to the 
level of diversity of investment opportunities and resources between sectors. When the 
diversity of resources and opportunities increases, rent-seeking behavior by line managers 
often results in resources flowing to the most inefficient segments, leading to more inefficient 
investments and poorer performance. Therefore, the industry differences created by unrelated 
diversification weaken the information advantage of group headquarters and increase the 
possibility of distorted resource allocation, making it likely that resources will flow to member 
companies with poor efficiency and low growth, which in turn will have a negative impact on 
corporate innovation. 

From the perspective of knowledge spillover, in the unrelated diversification model, member 
firms have a large span of industries, insufficient business ties, less shared knowledge in 
products, markets, technologies, and industry operations, and lower interest relevance 
(Subrata, 2015 [42]). Lower business relatedness tends to lead to a lack of information 
exchange and knowledge sharing among member firms, reducing the role of group networks 
and reducing R&D coordination and knowledge spillovers (Chang et al., 2006 [28]). On the 
other hand, the increase in industry span also raises the difficulty and cost of knowledge 
transfer, making it difficult to transfer and share innovations in specific business areas among 
enterprises (Xin and Liu, 2018 [29]). Therefore, unrelated diversification is not conducive to 
promoting the exchange and sharing of information, knowledge and technology, and reduces 
the efficiency and effectiveness of knowledge spillover. 

In summary, unrelated diversification increases the complexity of the business group's overall 
business, exacerbates the degree of information asymmetry within the group, and tends to lead 
to inefficient or even ineffective allocation of resources. On the other hand, industry differences 
formed by unrelated diversification can weaken knowledge spillover and innovation synergy 
effects. Based on the above analysis, this paper proposes H2b: 

H2b:Unrelated diversification of the business group negatively moderates the relationship 
between business group affiliation and firm innovation, i.e., the higher the degree of unrelated 
diversification of the business group, the weaker the role of business group affiliation in 
promoting firm innovation. 

2.1.3. Business Group Agency Issues, Types of Diversity, and Corporate Innovation 

Established studies have shown that the separation of control and cash flow rights is common 
in the pyramidal organizational structure of business groups (Zhang and Xue, 2015 [7]; Xu et 
al. 2009 [43]; Na et al. 2017 [44]). In the case of separation of powers, controlling shareholders 
have a strong motivation and ability to transfer resources of listed companies through internal 
capital market operations and encroach on the interests of small and medium shareholders for 
personal gain, thus forming an agency problem between controlling shareholders and small 
and medium shareholders (Zheng et al. 2016 [3]; Almeida and Wolfenzon, 2006 [45]; Wang and 
Song, 2012 [46]). At present, China's economy is in a period of transition, with relatively weak 
external regulation and unsound corporate governance mechanisms. Controlling shareholders 
often extract resources from their subsidiaries to increase their own wealth out of strong self-
interest motives, which leads to unfair or inefficient resource allocation within the group, such 
as transferring funds with the help of unfair connected transactions among member companies 
and obtaining control gains by hollowing out their subsidiaries. Wang and Song (2012)[46] find 
that under the effect of agency motive, the internal capital market constructed by the 
controlling shareholder using diversification can be more flexible in appropriating the firm's 
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own cash flow, which makes diversification become a tool and channel for the controlling 
shareholder to pursue private interests, and thus leads to the ineffectiveness of its internal 
capital market. Therefore, under the relevant diversification model, the more serious the 
potential agency problem of the business group, the more likely the efficiency principle of 
resource allocation will give way to the "strategic" needs of the controlling shareholder, making 
the internal capital market unable to play its resource allocation advantages, and may even be 
alienated into a channel for the controlling shareholder to make personal gains, thus negatively 
affecting corporate innovation. This will have a negative impact on corporate innovation. 

In addition, related diversification makes the business of each member enterprise highly 
correlated, investment opportunities closely linked, and the demand for resources similar and 
synchronized. The more serious the agency problem within the group, the more intense the 
competition for resources among enterprises may be and the more obvious the conflict of 
interest, which in turn weakens the enthusiasm of information exchange and knowledge 
sharing among member enterprises. In summary, the more serious the potential agency 
problem of the business group under the relevant diversification model, the more difficult it is 
for the advantages of the internal capital market and the knowledge spillover effect to be 
effectively exercised, which in turn has a negative impact on corporate innovation. Based on 
the above analysis, this paper proposes H3a: 

H3a:The positive moderating effect of related diversification on the relationship between 
business group affiliation and corporate innovation is more pronounced when the group's 
potential agency problem is less severe. 

Unrelated diversification expands the organizational scale and increases the organizational 
hierarchy, making the agency chain longer and agency costs higher. Since the business ties 
among member firms are not close enough and the organizational structure within the group 
is relatively loose, the increase in unrelated diversification exacerbates the degree of 
information asymmetry within the group and reduces the advantages of the internal capital 
market in terms of information, supervision and incentives (Wang and Zou, 2009 [40]), which 
facilitates the controlling shareholders to encroach on the interests of small and medium 
shareholders. On the other hand, unrelated diversification gives the business groups a broader 
platform for business expansion and expands the scope of the group's business investments. If 
the controlling shareholder has a strong self-interest motive, the diversification may become a 
channel for the controlling shareholder to seek personal benefits and "cleverly" use the pretext 
of diversification to cover up its benefit appropriation. Lu et al. (2011)[47] found that in the 
special governance context of China, diversification is more likely to be a tool and channel for 
controlling shareholders to hollow out listed companies. Deficiencies in corporate governance 
mechanisms allow for the smooth implementation of non-relevant diversification strategies, 
thus providing natural facilities for controlling shareholders to appropriate resources from 
listed companies. Therefore, if the potential agency problem of a business group is more serious, 
the more likely the controlling shareholder is to use diversification to obtain resources and 
capture revenues, and the more likely the internal capital market becomes a platform for the 
controlling shareholder to encroach on the interests of small and medium-sized shareholders, 
thus reducing its resource allocation efficiency. 

In addition, based on the perspective of knowledge spillover, because the agency problem 
weakens the concern of group headquarters for the development of member enterprises 
themselves, each member enterprise may be reluctant to share information, knowledge and 
technology out of its own interests rather than the overall interests of the group, which in turn 
hinders the exchange and sharing of knowledge within the group and reduces the efficiency and 
effectiveness of knowledge transfer. In summary, under the unrelated diversification model, 
the more severe the potential agency problem of the business group, the greater the possibility 
of distorted allocation of resources in the internal capital market and the lesser the extent and 
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scope of knowledge spillover, which in turn exacerbates the negative impact on corporate 
innovation. Based on the above analysis, this paper proposes H3b: 

H3b:The negative moderating effect of unrelated diversification on the relationship between 
business group affiliation and corporate innovation is more pronounced when the group's 
potential agency problem is more severe. 

2.2. Sample and Data Sources 

This paper manually collected data from 2014-2016 for listed companies affiliated with Chinese 
groups. The original list of enterprise groups provided by the Chinese Enterprise 
Characteristics Library in the Wind database was used to filter out business group and group 
enterprises with non-business group affiliation based on the number of member listed 
companies. Based on the initial sample, we exclude the companies listed in the financial 
industry, ST and *ST class companies and companies with missing relevant data, and finally 
obtain a valid sample of 5108, among which the observations of business groups and group 
enterprises with non-business group affiliation are 1614 and 3494, respectively. To avoid the 
effect of extreme values, the continuous variables were subjected to an upper and lower 1% tail 
reduction. The data of the explanatory variable-innovation output in this paper are obtained 
from the patent database of BaiTeng.com, and the total number of patent applications of listed 
companies is obtained by hand search, and the number of patent applications in three 
categories, namely, invention patents, utility model patents and appearance patents, are 
counted by year for each listed company. Other financial data are obtained from the CSMAR 
database. 

2.3. Variable Design 

2.3.1. Dependent variable 

Corporate innovation. The existing literature commonly uses the number of patents to measure 
firm innovation because patent data provide standardized and detailed information and 
measure the effectiveness of firms in leveraging their innovation inputs (Yu et al., 2017 [48]). 
Referring to the metric of Li and Yu (2016) [49], the total number of corporate patent 
applications (Patent_total) and the number of invention patent applications (Inv_patent) are 
used to measure corporate innovation. Among them, the total number of patent applications is 
the sum of the number of invention patents, utility model patents and design patent 
applications. Since invention patents fundamentally achieve technological breakthroughs and 
product innovations, the number of invention patent applications can better reflect an 
enterprise's technological innovation capability. 

2.3.2. Independent Variable 

Business group affiliation (XZGroup). Referring to the classification method used by Zheng et 
al. (2016) [3], enterprise groups are classified into business groups and group enterprises with 
non-business group affiliation. Among them, the former refers to enterprise groups that control 
two or more listed companies, while the latter refers to enterprise groups that control only one 
listed company. If a listed company belongs to a business group, it is defined as business group 
affiliation and takes the value of 1, otherwise it is 0. 

Related Diversification (DR) and Unrelated Diversification (DU). The degree of diversification 
is a measure of how closely linked the various divisions (subsidiaries) of a company (corporate 
group) are (By definition, the two types of diversification (relevant diversification and non-
relevant diversification) are only measured for business group, and all traditional business 
groups in the group enterprises with non-business group affiliation are assigned a value of 
zero). In this paper, we use the entropy index method proposed by Jacquemin and Berry (1979) 
[50-52] to measure the correlation among lineage firms. The larger the entropy index, the 
higher the degree of firm diversification. 
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Suppose that a family group consists of N listed companies, operates across M industries (M ≤ 
N), and the sales of industry i (1 ≤ i ≤ M) account for (≥ 0) of the total sales of the business group, 
and ∑ 𝑝𝑖 = 1𝑀

𝑖=1  

Let 𝐷𝑅𝑖  be the degree of relevant diversification among business group in industry i. Then, 
according to the definition of entropy, we have: 

DR𝑖 = ∑ 𝑃𝑗
𝑖𝐿𝑛(1/𝑃𝑗

𝑖)𝑗∈𝑖

 

                                                            (1) 

where 𝑃𝑗
𝑖  is the ratio of sales of family firm j to the total sales of industry i in which the business 

group is located. 

Since the business group is involved in multiple industries, the total relevant diversification is 
the weighted average of the relevant diversification within M industries, with a weight of 𝑝𝑖 , 
calculated as follows: 

DR = ∑ DR𝑖 × 𝑃𝑖𝑖∈𝑀

 
                                                                (2) 

The degree of unrelated diversification is the weighted average of all industry shares of the 
business group

 

and is calculated as :

         DU = ∑ 𝑃𝑖𝐿𝑛(1/𝑃𝑖)
𝑀
𝑖=1                                                                (3) 

2.3.3. Control VariableS 

With reference to previous literature, the following control variables are introduced in this 
paper: firm size (Size), years of listing (Age), gearing (Lev), profitability (ROE), growth 
opportunities (Growth), monetary capital holdings (Cash), equity concentration (Top1), nature 
of ownership (Private), and industry dummy variables (Industry) , Year dummy variable (Year). 
The definition and description of the variables are shown in Table 1. 

 

Table 1. Variable Definition and Description 
Variables Definition 

Patent_total Natural logarithm of total number of patent applications plus one 
Inv_patent Natural logarithm of the number of invention patent applications plus one 
XZGroup Takes the value of 1 when the listed company belongs to a business group, otherwise it is 0 

DR The entropy index is used to calculate the DR, as shown in Equation (2) 
DU The entropy index is used to calculate the DU, as shown in Equation (3) 

Seperation Takes the value of 1 when the control right is separated from the cash flow right, otherwise 0 
Size Natural logarithm of the company's total assets 
Age Listing time of the company as of the sample year 
Lev Ratio of total liabilities to total assets 
ROE Ratio of net profit to net assets of the company 

Growth Growth rate of main business revenue 
Cash Ratio of company's monetary funds to total assets at the end of the period 
Top1 Percentage of shareholding of the largest shareholder 

Private Privately controlled enterprises take the value of 1, otherwise 0 
Industry Industry dummy variables 

Year Annual dummy variables 

 

3. Empirical Analysis 

3.1. Descriptive Statistics 

Table 2 reports the results of descriptive statistics for each main variable. It can be seen that 
the minimum value of the natural logarithm of the total number of patent applications is 0, the 
maximum value is 8.985, the mean value is 1.433, and the standard deviation is 1.718; the 
minimum value of the natural logarithm of the number of invention patent applications is 0, the 
maximum value is 8.400, the mean value is 0.990, and the standard deviation is 1.386, 
indicating that there are large differences in the innovation output of Chinese listed companies. 
Among the sample companies, 31.6% of the listed companies belong to a business group, 
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indicating that this organizational form of business group exists in large numbers in the Chinese 
capital market, i.e., the business group affiliation model is more common among Chinese group-
controlled listed companies. The results of descriptive statistics for other control variables are 
shown in Table 2 and are not repeated here. 

 

Table 2. Descriptive statistics of the main variables 
Variables N mean med sd min max 

Patent_total 5108 1.433 0.693 1.718 0.000 8.985 
Inv_patent 5108 0.990 0.000 1.386 0.000 8.400 
XZGroup 5108 0.316 0.000 0.465 0.000 1.000 

DR 5108 0.065 0.000 0.189 0.000 1.427 
DU 5108 0.193 0.000 0.443 0.000 2.542 

Seperation 5108 0.560 1.000 0.496 0.000 1.000 
Size 5108 22.340 22.190 1.378 14.940 28.510 
Age 5108 12.430 13.000 7.011 1.000 27.000 
Lev 5108 0.455 0.448 0.211 0.054 0.934 
ROE 5108 0.065 0.067 0.109 -0.460 0.349 

Growth 5108 0.179 0.057 0.594 -0.555 4.028 
Cash 5108 0.072 0.067 0.054 -0.111 0.245 
Top1 5108 0.368 0.352 0.150 0.034 0.900 

Private 5108 0.531 1.000 0.499 0.000 1.000 

 

3.2. Correlation Analysis 

Table 3 reports the Peason correlation coefficients for the main variables. It can be seen that 
both measured variables of business group affiliation (XZGroup) and firm innovation 
(Patent_total, Inv_patent) are significantly positively correlated at the 1% level, indicating that 
the innovation output of business groups is significantly higher than that of group enterprises 
with non-business group affiliation, tentatively verifying the hypothesis H1 of this paper. The 
results of the correlation analysis also show that the absolute values of the correlation 
coefficients between the variables, except for the correlation coefficients between the 
dependent variables, are small, indicating that the empirical model in this paper does not have 
serious problems of multicollinearity. 

 

Table 3. Correlation Analysis 
 

Patent_t
otal 

Inv_pate
nt 

XZGroup DR DU 
Seperati

on 
Size Age Lev ROE 

Growt
h 

Cash Top1 
Priva

te 
Patent_total 1              
Inv_patent 0.925*** 1             
XZGroup 0.061*** 0.092*** 1            

DR 0.066*** 0.085*** 0.508*** 1           

DU 0.034** 0.046*** 0.641*** 
0.410

*** 
1          

Seperation 0.067*** 0.051*** 
-

0.101*** 

-
0.080

*** 

-
0.098

*** 
1         

Size 0.178*** 0.218*** 0.236*** 
0.140

*** 
0.091

*** 
-

0.149*** 
1        

Age 
-

0.236*** 
-

0.181*** 
0.241*** 

0.145
*** 

0.160
*** 

-
0.122*** 

0.220
*** 

1       

Lev -0.033** -0.0110 0.177*** 
0.082

*** 
0.076

*** 
-

0.113*** 
0.471

*** 
0.315*** 1      

ROE 0.095*** 0.096*** -0.035** 
0.026

* 
-

0.014 
0.057*** 

0.104
*** 

-
0.120*** 

-
0.175

*** 
1     

Growth 
-

0.068*** 
-

0.057*** 
-

0.046*** 
-

0.016 

-
0.028

** 
0.037*** 

0.053
*** 

0.008 0.010 
0.171

*** 
1    

Cash 0.108*** 0.106*** 
-

0.052*** 
0.030

** 
-

0.023 
0.070*** 

0.036
** 

-
0.152*** 

-
0.296

*** 

0.773
*** 

0.093
*** 

1   

Top1 0.055*** 0.042*** 0.067*** 
0.033

** 
0.003 

-
0.117*** 

0.278
*** 

-
0.119*** 

0.065
*** 

0.129
*** 

-
0.016 

0.155
*** 

1  

Private 0.035** -0.001 
-

0.444*** 

-
0.311

*** 

-
0.344

*** 
0.460*** 

-
0.348

*** 

-
0.413*** 

-
0.258

*** 

0.077
*** 

0.104
*** 

0.068
*** 

-
0.198*

** 
1 

Note: ***, **, and* indicate significance levels of 1%, 5%, and 10% respectively. 
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3.3. Hypothesis Testing 

3.3.1. Regression analysis of the impact of business group affiliation on firm innovation 

Table 4 reports the regression results for the effect of business group affiliation on firm 
innovation. The dependent variables of model (I) (II) are the total number of patent 
applications and the number of invention patent applications respectively. As can be seen from 
Table 4, after controlling for a range of firm characteristics as well as industry and year effects, 
business group affiliation (XZgroup) is still significantly positively associated with the total 
number of patent applications and the number of invention patent applications at the 1% level, 
respectively, indicating that business group affiliation can promote firm innovation. Hypothesis 
H1 is tested. 

 

Table 4. Regression analysis of business group affiliation and corporate innovation 
 (I) (II) 
 Patent_total Inv_patent 

XZGroup 0.160*** 0.175*** 
 (3.264) (4.326) 

Size 0.376*** 0.343*** 
 (20.020) (22.214) 

Age -0.051*** -0.034*** 
 (-14.652) (-11.790) 

Lev -0.092 -0.129 
 (-0.752) (-1.284) 

ROE 1.321*** 0.960*** 
 (4.213) (3.722) 

Growth -0.187*** -0.139*** 
 (-5.318) (-4.807) 

Cash -0.351 0.070 
 (-0.544) (0.131) 

Top1 -0.216 -0.381*** 
 (-1.455) (-3.114) 

Private -0.165*** -0.144*** 
 (-3.130) (-3.312) 

Constant -6.690*** -6.380*** 
 (-16.036) (-18.581) 

Industry fixed effects Yes Yes 
Year fixed effects Yes Yes 

N 5108 5108 
R2 0.306 0.277 

Adjusted R2 0.302 0.273 
F 82.948 72.145 

Note: the reported values in brackets are t values; ***, **, and* indicate significance levels of 
1%, 5%, and 10% respectively, as below. 

 

3.3.2. Regression analysis of business group affiliation, type of group diversification 
and corporate innovation 

Table 5 reports the regression results for business group affiliation, type of group 
diversification, and firm innovation. The explanatory variables in model (I) (II) are the total 
number of patent applications, and the explanatory variables in model (III) (IV) are the number 
of invention patent applications. The results in columns (I) and (III) in Table 5 show that the 
coefficients of XZgroup*DR are significantly positive at the 5% level in the regressions on the 
total number of patent applications and the number of invention patent applications, indicating 
that the related diversification positively moderates the relationship between business group 
affiliation and firm innovation. Hypothesis H2a was verified. The results in column (II) of Table 
5 show that the coefficient of XZgroup*DU is positive but insignificant in the regression on the 
total number of patent applications, and the results in column (IV) show that the coefficient of 
XZgroup*DU is negative but insignificant in the regression on the number of invention patent 
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applications, and the above results indicate that there is no significant moderating effect of 
unrelated diversification on the relationship between business group affiliation and firm 
innovation. Hypothesis H2b was not tested. 

 

Table 5. Regression analysis of business group affiliation, type of group diversification and 
corporate innovation  

 (I) (II) (III) (IV) 
 Patent_total Patent_total Inv_patent Inv_patent 

XZGroup 0.127** 0.158*** 0.146*** 0.190*** 
 (2.479) (2.902) (3.461) (4.237) 

XZGroup*DR 0.280**  0.242**  
 (2.216)  (2.334)  

XZGroup*DU  0.005  -0.039 
  (0.086)  (-0.785) 

Size 0.376*** 0.376*** 0.343*** 0.342*** 
 (20.011) (19.957) (22.206) (22.072) 

Age -0.051*** -0.051*** -0.034*** -0.034*** 
 (-14.658) (-14.648) (-11.796) (-11.801) 

Lev -0.089 -0.092 -0.127 -0.130 
 (-0.730) (-0.751) (-1.260) (-1.291) 

ROE 1.302*** 1.320*** 0.945*** 0.964*** 
 (4.155) (4.211) (3.662) (3.735) 

Growth -0.188*** -0.187*** -0.140*** -0.139*** 
 (-5.361) (-5.319) (-4.852) (-4.797) 

Cash -0.358 -0.351 0.064 0.071 
 (-0.555) (-0.544) (0.120) (0.134) 

Top1 -0.208 -0.216 -0.374*** -0.386*** 
 (-1.400) (-1.449) (-3.056) (-3.150) 

Private -0.152*** -0.164*** -0.133*** -0.148*** 
 (-2.871) (-3.093) (-3.039) (-3.384) 

Constant -6.688*** -6.694*** -6.378*** -6.354*** 
 (-16.037) (-15.968) (-18.583) (-18.418) 

Industry fixed effects Yes Yes Yes Yes 
Year fixed effects Yes Yes Yes Yes 

N 5108 5108 5108 5108 
R2 0.307 0.306 0.278 0.277 

Adjusted R2 0.303 0.302 0.274 0.273 
F 80.223 79.970 69.824 69.585 

(Since the correlated diversification DR and uncorrelated diversification DU are only measured 
for the business group (the group enterprises with non-business group affiliation assigns a 
value of 0 to the corporate group), the value of the cross product term XZGroup*DR is equal to 
the value of DR for the business group affiliationed companies (XZgroup=1). To avoid 
multicollinearity, this paper draws on the treatment of Byun et al. (2013) and does not control 
for DR or DU separately in the model setting, as below.) 

3.3.3. Regression analysis of agency problems, types of diversification and corporate 
innovation 

Table 6 reports the regression results of agency problems, type of diversification and firm 
innovation.The dependent variables of model (I) (II) (V) and (VI) are the total number of patent 
applications, and the explanatory variables of model (III) (IV), (VII) and (VIII) are the number 
of invention patent applications. The results in columns (I) and (III) show that the coefficients 
of XZgroup*DR are positive but insignificant in the two-power separation group, indicating that 
the positive moderating effect of related diversification on the relationship between business 
group affiliation and corporate innovation is insignificant when the potential agency problem 
of the business group is more severe (two-power separation). The results in columns (V) and 
(VII) show that the coefficient of XZgroup*DR is significantly positive at the 1% level for both 
the total number of patent applications and the number of invention patent applications in the 
group with no separation of powers, indicating that the related diversification positively 
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moderates the relationship between business group affiliation and firm innovation when the 
potential agency problem of the lineage group is mild (no separation of powers). Taken 
together, these results indicate that the positive moderating effect of family group-related 
diversification is more pronounced in cases where the group's potential agency problems are 
less severe. Hypothesis H3a is verified. The results in columns (II) and (IV) show that the 
coefficients of XZgroup*DU are both significantly negative at the 1% level in the two power 
separation group, indicating that unrelated diversification negatively moderates the 
relationship between business group affiliation and firm innovation when the potential agency 
problem of the business group is more severe (two power separation). The results in columns 
(VI) and (VIII) show that the coefficients of XZgroup*DU are all significantly positive at the 1% 
level in the group with no separation of powers, indicating that unrelated diversification 
positively moderates the relationship between business group affiliation and firm innovation 
when the potential agency problem of the business group is mild (no separation of powers). 
Taken together, the results show that the negative moderating effect of unrelated 
diversification in business group is more pronounced when the group's potential agency 
problem is more severe. Hypothesis H3b is tested. 

 

Table 6. Agency problems, types of diversification and corporate innovation 
 (I) (II) (III) (IV) (V) (VI) (VII) (VIII) 
 two power separation no separation of powers 
 Patent_total Inv_patent Patent_total Inv_patent 

XZGroup 0.203*** 0.283*** 0.183*** 0.292*** 0.013 -0.024 0.083 0.043 
 (2.715) (3.596) (3.016) (4.562) (0.177) (-0.308) (1.386) (0.674) 

XZGroup*DR 0.042  0.056  0.507***  0.435***  
 (0.228)  (0.376)  (2.896)  (2.974)  

XZGroup*DU  -0.246***  -0.332***  0.239***  0.225*** 
  (-2.617)  (-4.345)  (3.043)  (3.425) 

Size 0.318*** 0.318*** 0.290*** 0.290*** 0.437*** 0.449*** 0.400*** 0.411*** 
 (11.607) (11.597) (13.013) (13.016) (16.803) (17.110) (18.411) (18.765) 

Age -0.064*** -0.065*** -0.044*** -0.044*** -0.034*** -0.034*** -0.020*** -0.020*** 
 (-13.593) (-13.687) (-11.428) (-11.600) (-6.588) (-6.571) (-4.675) (-4.659) 

Lev 0.019 0.019 -0.022 -0.023 -0.190 -0.169 -0.238 -0.219 
 (0.117) (0.115) (-0.168) (-0.173) (-1.022) (-0.910) (-1.532) (-1.414) 

ROE 1.951*** 1.939*** 1.529*** 1.514*** 0.616 0.579 0.322 0.286 
 (4.490) (4.472) (4.327) (4.300) (1.363) (1.282) (0.853) (0.758) 

Growth -0.170*** -0.168*** -0.124*** -0.121*** -0.231*** -0.230*** -0.175*** -0.175*** 
 (-3.656) (-3.623) (-3.272) (-3.220) (-4.287) (-4.278) (-3.897) (-3.891) 

Cash -0.761 -0.774 -0.266 -0.285 0.191 0.239 0.501 0.539 
 (-0.887) (-0.904) (-0.381) (-0.410) (0.192) (0.241) (0.604) (0.650) 

Top1 -0.391* -0.406** -0.516*** -0.537*** -0.059 -0.031 -0.280 -0.252 
 (-1.904) (-1.982) (-3.090) (-3.227) (-0.270) (-0.143) (-1.528) (-1.376) 

Private -0.325*** -0.364*** -0.248*** -0.300*** -0.098 -0.083 -0.114 -0.100 
 (-3.947) (-4.437) (-3.699) (-4.504) (-1.137) (-0.963) (-1.592) (-1.391) 

Constant -4.995*** -4.942*** -4.854*** -4.783*** -8.322*** -8.615*** -7.877*** -8.149*** 
 (-7.991) (-7.914) (-9.545) (-9.434) (-14.758) (-15.126) (-16.720) (-17.133) 

Industry fixed effects Yes Yes Yes Yes Yes Yes Yes Yes 
Year fixed effects Yes Yes Yes Yes Yes Yes Yes Yes 

N 2860 2860 2860 2860 2248 2248 2248 2248 
R2 0.274 0.276 0.243 0.248 0.363 0.363 0.338 0.339 

Adjusted R2 0.267 0.269 0.236 0.241 0.354 0.355 0.329 0.330 
F 38.162 38.496 32.473 33.357 45.069 45.117 40.414 40.569 

 

4. Conclusion and Insights 

This paper focuses on the phenomenon of business group, which is abundant in the Chinese 
capital market, and empirically examines the relationship between business group affiliation 
and corporate innovation using data on Chinese group-affiliated listed companies from 2014-
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2016, and examines the heterogeneous effects of different types of diversification on the 
relationship. The results of the study showed that: (1) business group affiliation can promote 
firm innovation, as evidenced by the fact that the innovation output of business groups is 
significantly higher than that of group enterprises with non-business group affiliation; (2) The 
higher the degree of related diversification of the business group, the stronger the promotion 
of business group affiliation on corporate innovation, but this positive moderating effect exists 
only when the potential agency problem of the group is low; (3) Unrelated diversification of the 
business group shows a significant positive moderating effect when the group's potential 
agency problem is mild and a significant negative moderating effect when the potential agency 
problem is severe. The above findings persist after controlling for endogeneity problems. 

The findings of this paper have important implications for the business group to strengthen 
internal governance and improve corporate innovation. First of all, policy makers should pay 
attention to the phenomenon of business group and its diversified business model that has 
emerged in large numbers in China in recent years, strengthen external supervision of business 
groups, prevent controlling shareholders from emptying motives, and improve investor 
protection mechanisms, so as to give full play to the promotion effect of business group 
affiliation on corporate innovation and improve the level of corporate innovation. Second, the 
managers of the business group should pay attention to the agency problem and conflict of 
interest within the group, improve the internal governance mechanism, and enhance 
information transparency (Lei and Wen, 2021), so as to maximize the internal capital market 
advantage and knowledge spillover effect (Liang and Huang, 2020), promote the flow of capital, 
information and technology within the group, and enhance the enterprise innovation capability. 
Finally, the managers of the business group should fully consider the differential impact of the 
two different business models of related and unrelated diversification on the allocation 
efficiency of the internal capital market and knowledge spillover, and choose the matching 
diversification business model by combining the group's own business characteristics and 
development needs to avoid the group's efficiency loss caused by blind expansion. 
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