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ABSTRACT

From the perspective of network embedding, this paper deeply analyzes the relationship between 
corporate absorptive capacity, environmental turbulence, and corporate innovation performance. 
Based on network embedding theory, knowledge management theory, and research data on advanced 
manufacturing enterprises in the middle reaches of the Yangtze River in China, this paper uses 
structural equation modeling for empirical analysis. (1) Environmental turbulence affects firms’ 
innovation performance. When the external environment is highly turbulent, consumer demand 
can force companies to embed in external network organizations to obtain more heterogeneous 
resources, reduce the innovation cycle, and improve corporate innovation performance. (2) Network 
embedding can improve the enterprises’ innovation performance through knowledge and value chains. 
(3) Enterprises’ absorptive capacity plays an important role in improving innovation performance. 
Research shows that an enterprise with a stronger absorptive capacity is more able to improve its 
innovation performance.

KEywORdS
Absorptive Capacity, Environmental Turbulence, Inbound Open Innovation, Innovation Performance

1. INTROdUCTION

The advanced manufacturing industry involves advanced manufacturing technology and high 
value-added processes (Zhang, 2018), and it has an important position in national and industrial 
competition. Although China has become the world’s second-largest economy, the core technologies 
in its manufacturing sector are not as the advanced levels used internationally. Breaking through the 
dilemma of technological innovation and improving the innovation performance of China’s advanced 
manufacturing enterprises have become urgent problems to be solved. In recent years, countries all 
over the world have focused on the development of the advanced manufacturing industry and the 
strategic goal of economic development, which has created a new industrial revolution. As a result, 
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developed countries around the world have formulated policies to accelerate the development of the 
manufacturing industry. As countries focus on “re-industrialization” and other developed countries 
call for their manufacturing companies to return, China has proposed the “Made in China 2025 
Plan” to address the powerful impact on its advanced manufacturing industry. In today’s knowledge 
economy era characterized by fierce competition, an advanced manufacturing enterprise, that relies 
only on traditional closed innovation can no longer meet the market demand and, to innovate, requires 
increasing participation from external resources. Chinese enterprises that rely only on their internal 
resources to carry out innovation activities will face difficulties in adapting to the rapidly developing 
market demand. Therefore, scientific and technological enterprises begin to turn to the mode of open 
innovation and learn the concept of open innovation. By making full use of internal and external 
knowledge and resources, enterprises can improve their ability of independent innovation. Enterprises 
need to continuously obtain external heterogeneous resources for enterprise innovation activities 
to produce better products and obtain higher profits. However, how can enterprises maintain good 
innovation performance and whether there is an intermediate variable mechanism remain to be verified. 
Although the theoretical and practical research on open innovation has made positive progress, the 
existing research still has the following shortcomings: (1) few scholars pay attention to the impact of 
inbound open innovation on advanced manufacturing enterprises’ innovation performance of advanced 
manufacturing enterprises; (2) few scholars regard environmental turbulence as an important factor 
that affects enterprise innovation performance; and (3) most scholars’ research on network embedding 
remains from the macro perspective; these studies seldom explore the impact of network embedding 
on enterprise innovation performance from the perspective of knowledge mobility. Therefore, this 
paper adopts the network embedding perspective to explore the relationship between environmental 
turbulence, the strength of firm’s absorptive capacity, and a firm’s innovation performance. This paper 
also studies the effect of knowledge and value chains embedded on firm’s innovation performance 
clarifies the mechanism of embedded networks, environmental turbulence, absorptive capacity, and 
innovation performance, and puts forward valuable suggestions. It is hoped that the research of this 
paper can give a good enlightenment to the enterprises that are carrying our open innovation.

2. LITERATURE REVIEw

In 2003, American professor Chesbrough (2006) proposed the concept of open innovation and 
noted that open innovation could break through enterprises’ traditional closed innovation model 
to introduce external innovation capabilities. Enterprises’ competitive advantages often arise from 
the more effective utilization of others’ innovation results. The academic community recognizes 
that open innovation is divided into two aspects according to the flow direction indicated: inbound 
open innovation and outbound open innovation. Inbound open innovation is an activity in which 
enterprises integrate valuable external ideas, knowledge and technology into internal applications 
and commercialization (Fosfuri, 2006). Outbound open innovation is an activity through which 
an enterprise becomes a source of knowledge for other organizations, and exports its valuable 
ideas, knowledge, and resources to enable external organizations to carry out commercial activities 
(Dahlander, 2010). Compared with enterprises that only pay attention to using internal resources for 
product production and ignore external resources, enterprises that follow inbound open innovation 
have higher innovation efficiency and rates of return. Zhu(2017) believes that the position of an 
enterprise in the innovation network often reflects the opportunity of acquiring new knowledge, which 
is an important external environmental factor affecting the implementation effect of introverted open 
innovation. According to the research of Chen(2016), enterprises implementing introversion and 
open innovation will accelerate their internal research and development speed after getting beneficial 
resources, so that they can launch new products faster than their peers in the market and obtain market 
share and innovation performance. Numerous studies confirmed that inbound open innovation has 
a positive effect on enterprises’ innovation output. More than 30% of the enterprises in product 
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innovation achieved their own innovation goals by cooperating with external innovation entities or 
embedding them into their external knowledge chains to obtain heterogeneous knowledge resources.

The influence of external environmental turbulence on the enterprise has become an important 
factor that cannot be ignored during the enterprise development process. Goll(1997) found that external 
environmental turbulence can affect enterprises’ organizational structures and organizational strategies. 
Sirmon(2007) noted that environmental turbulence could bring both threats and opportunities to 
enterprises. Duncan (1972) divided the environment into internal and external environments, first 
dividing the uncertainty of the environment into the concepts of complexity and environmental 
turbulence. Zhang(2014) defined environmental turbulence as the range and speed of environmental 
change, and divided it into dynamic environment and static environment according to the rage and 
speed of change. Dess(1984) noted that environmental turbulence is the rate and unpredictability 
of changes in a company’s external environment of a company. Jauch and Kraft (1986) divided 
environmental turbulence into four dimensions: uncertainty of industry technology, uncertainty 
of market competition, uncertainty of customer demand, and uncertainty of resource endowment. 
Jaworski & Kohli (1993) divided external environmental turbulence into market turbulence, technical 
turbulence, and competitive intensity. Most scholars believe that environmental turbulence includes 
two dimensions: technological turbulence and market turbulence. Zhu(2011) also made an empirical 
study on China and showed that market and technology together caused environmental turbulence. 
Calantone(2003) noted that compared with mature large enterprises, innovative enterprises are more 
sensitive to the policy and institutional environment than mature, large enterprises, and enterprises 
need to adjust their organizational innovation behaviors according to the turbulence in the environment.

In 1957, Hungarian economist Karl first put forward the concept of embeddedness. In 1985, an 
increasing number of scholars conducted in-depth sutdies on the concept of embedment from different 
perspectives after Granovetter(1985) reinterpreted the concept of embedment from the perspective 
of interpersonal relationships. The advantages of the traditional closed innovation model are no 
longer obvious, and its innovation resources are limited. Completing a set of technological innovation 
activities for products within the enterprise alone is even more difficult. Therefore, knowledge-
intensive advanced manufacturing enterprises, they must be embedded in the innovation network 
and obtain the various resources needed for innovation through a good network. At the same time, 
advanced manufacturing enterprises’ absorptive capacity becomes very important if they want to 
transform external knowledge into their own innovation resources. Knowledge-intensive enterprises 
gradually find that external resources can bring greater value to them and improve their innovation 
performance more effectively as the division of labor in industrial globalization becomes increasingly 
detailed. If an enterprise wants to improve its innovation capabilities, the first capability that needs 
to be improved is the ability to acquire heterogeneous knowledge. Embedding knowledge chains can 
help enterprises acquire complementary knowledge and expand their own knowledge stock, so as 
to improve their innovation ability and produce products that can meet consumer needs (Baptista, 
2007). Porter (1985) used the value chain method to analyze the sources of enterprises’ competitive 
advantages and called the interrelated process of value creation a value chain, which was the first 
time that the concept of a “value chain” was put forward. Gereff (2003) further proposed the concept 
of a “global value chain” based on Porter. He noted that all companies need to climb to the top of 
the value chain, and the process of climbing pushes them into the global value chain. At the same 
time, value chain embedding promotes enterprise innovation through the acquisition of innovation 
resources and the selection of business partners. An enterprise that is embedded in an external 
network can promote collaboration opportunities with other enterprises but improves the ability of the 
enterprise to find high-quality resources. Pietrobelli (2011) noted that value chain embedding plays 
an important role in acquiring knowledge, improving learning capabilities, and enhancing innovation 
capabilities for latecomers. Cohen (1990) found that companies with high absorptive capacity are 
more competitive after receiving external resources and more efficiently transform external resources 
into their competitive advantages.
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3. RESEARCH dESIGN

3.1 Proposed Hypotheses
3.1.1 Impact of Environmental Turbulence
As is known to all, knowledge is the most important strategic resource for every company. Advanced 
manufacturing companies are more sensitive to the dynamics of the external environment because 
they need to continuously obtain heterogeneous knowledge resources from outside the organization. 
Haleblian (1993) and Lichtenthaler (2009) proposed the classification of environmental turbulence, 
technological turbulence, and market turbulence. Technological turbulence refers to the speed of 
industrial-technological change and development. Market turbulence refers to customer preferences 
and changes in competitors and substitutes. When technological turbulence is higher, companies must 
accelerate technological updates to meet consumer demand for new technologies and new products. 
Companies are more willing to cooperate with other companies in the network organization to master 
the industry’s leading technology and occupy more consumer markets. Enterprises have a strong 
thirst for heterogeneous knowledge resources. Thus, they take the initiative to absorb and learn new 
technologies from network organizations, which assists in improving the degree of an enterprise’s 
embeddedness in the network, allowing it to quickly obtain the knowledge resources required by the 
new technology. When companies face strong market turbulence, they often choose to cooperate 
with other trading partners with which they have cooperative relations in order to reduce the cycle 
of product innovation cycle. Enterprises are more inclined to obtain innovative resources from value 
chain companies rather than from external third-party organizations. Therefore, the stronger the 
market turbulence results in a stronger impact on the degree of the enterprise’s embeddedness in the 
value chain. Therefore, the following two hypotheses are developed:

H1a: Environmental turbulence has an obvious positive impact on the embeddness of an enterprise’s 
knowledge chain.

H1b: Environmental turbulence has an obvious positive impact on the embeddness of an enterprise’s 
value chain.

3.1.2 Relationship Between Advanced Manufacturing Enterprises’ 
Network Embedding and Innovation Performance
The impact of network embedding on enterprises’ innovation performance has become one of the 
hottest research topics, given the current rapid development of global technological innovation. A 
large number of scholars found that network embedding is one way to most influence advanced 
manufacturing enterprises’ innovation performance because advanced manufacturing is resource-, 
labor-, knowledge-, and capital-intensive. Many companies use knowledge chain and value chain 
embedding, conduct efficient collaborative learning, and obtain external resources to make up for 
their shortcomings, prompting them to continue to innovate and improve their innovation efficiency. 
Zhang(2010) examined the impact of network embedding on enterprise innovation performance 
and found that knowledge network embedding positively affects enterprise performance. Zahra & 
George(2002) noted that enterprises could better improve their innovation performance by acquiring 
new knowledge from the network. Hu(2021) found that network embedding has an important impact 
on enterprises’ cooperative behavior, economic performance, and the play of competitive market 
advantages. Sun(2020) noted that network embedding is the best way to measure and influence 
collaborative innovation. Feng(2020) noted the regional economic level influences the relationship 
between open innovation and firm performance. Wei(2016) developed a research report on the 
relationship between Chinese enterprises’ network embedding and innovation performance and 
found that network embedding could promote enterprises’ new knowledge acquisition and use of 
learning ability to improve innovation performance. Knowledge embedding can help enterprises 
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expand their knowledge stock, seek for more heterogeneous knowledge resources throughout an 
organization, and broaden enterprises’ knowledge flow. Therefore, when an enterprise is embedded 
in the network, the enterprise can not only make full use of the knowledge flow in the network, and 
increase its knowledge stock. Enterprises can obtain complementary knowledge resources from 
the organization to improve their ability to resist risks and improve their innovation performance. 
Liang(2015) analyzed enterprises headquartered in Fujian Province, China, and concluded that 
the embeddedness of regional knowledge networks significantly affects enterprises’ innovation 
output. Research on the knowledge chain between industrial clusters shows that the enterprises and 
external organizations promote the former’s innovation efficiency of enterprises through joint R&D 
cooperation. In economic activities, the industry value chain is constituted of the various links between 
upstream and downstream enterprises and enterprises in the industrial chain constitute the industry 
value chain (Deng, 2012). Every value activity in the value chain affects the realization of corporate 
value goals. Therefore, companies with similar values can quickly establish a sense of identity with 
each other. Partners can reduce unnecessary obstacles and improve the innovation efficiency of each 
company in the value chain to achieve the same value goal. Therefore, the value chain can not only 
improve the enterprises’ innovation performance and further deepen the cooperative relationship 
between upstream and downstream enterprises in the value chain, which is conducive to ensuring 
that subsequent cooperation is more efficient and that all enterprises trust one another and form a 
virtuous circle. The hypotheses are proposed on the basis of the previous discussion.

H2a: The embedding of the knowledge chain has an obvious positive impact on enterprises’ innovation 
performance.

H2b: The embedding of the value chain has an obvious positive impact on enterprises’ innovation 
performance.

3.1.3 Enterprise Absorptive Capacity and Network Embeddedness

1.  Cohen (1990) first provided the relevant definition of absorptive capacity, which refers to an 
enterprise’s ability to acquire and digest heterogeneous knowledge from external networks and 
its ability to transform and apply knowledge internally. The definition also points out that an 
enterprise’s ability to acquire knowledge is closely related to the network environment in which 
it is located and has a strong path-dependence characteristic. From a process perspective, Zahra 
divided an enterprise’s absorptive capacity into two categories: potential and actual absorptive 
capacity. He believes that potential absorptive capacity is the ability of a company to acquire 
external knowledge and digest external knowledge when it is embedded in the network. At the 
same time, the company’s ability to transform and apply acquired external knowledge is its actual 
absorptive capacity. Kim (1998) noted that an enterprise’s absorptive capacity reflects its internal 
organization’s learning and problem-solving ability. Some scholars studied enterprises’ absorptive 
capacity from the perspective of social network theory; they noted that the external network of an 
enterprise is a type of social capital, and the value of this social capital is related to the enterprise’s 
absorptive capacity (Lee, 2001). For open innovation, enterprises with high absorptive capacity 
can more effectively understand the meaning of information and seize market opportunities on the 
premise of obtaining the same key information and resources about future market development and 
technological change. Therefore, this paper adopts Zahra’s cognitive method to define enterprises’ 
absorptive capacity of enterprises as potential absorptive capacity and actual absorptive capacity. 
Zahra (2002) also pointed out that an enterprise cannot effectively identify and transform resources 
if it does not achieve a certain degree of absorption capacity. The acquisition and digestion of 
knowledge resources is a necessary prerequisite for the integration, transformation, and application 
of knowledge within enterprises. Therefore, this article proposes the following assumptions.
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H3: Advanced manufacturing enterprises’ absorptive capacity is composed of two categories, and 
potential absorptive capacity has a significant positive impact on the actual absorptive capacity.

2.  Research shows that embedding the knowledge chain can help enterprises obtain knowledge 
resources from the outside that they lack. Moreover, embedding the knowledge chain can help 
enterprises integrate their knowledge resources into technological innovation resources. However, 
a company without the ability to absorb external knowledge cannot use this knowledge efficiently 
and cannot help the company improve its innovation capabilities, even if it obtains knowledge 
resources from the outside. For companies, knowledge is a scarce resource, and simple imitation 
cannot help them obtain effective knowledge resources. Network embedding can help enterprises 
establish an effective way to obtain knowledge resources and promote enterprises to search for 
necessary and valuable knowledge. As companies continue to establish deep-level cooperative 
relationships with other companies in the knowledge chain, they have become a must-have unit of 
network organizations and will more easily acquire complex and invisible knowledge resources. 
Because value chain partners have similar value goals, companies can more easily trust each other 
and exchange benefits at a deeper level. At the same time, the increasingly frequent cooperation 
between enterprises and other enterprises in the organization, enables these enterprises to enrich 
their knowledge stock, allowing them to more accurately and efficiently acquire complementary 
knowledge resources to improve their absorptive capacity. Such a situation is a mutually beneficial 
and win-win relationship for all enterprises in the value chain. Therefore, when companies choose 
partners, they are more inclined to opt to cooperate with value chain partners. Embedding the 
value chain promotes collaboration between upstream and downstream enterprises, suppliers, 
and distributors, makes it easier to obtain invisible knowledge resources, and improves the trust 
among enterprises and their absorptive capacity. Therefore, the following assumptions are made.
H4a: Embedding of the knowledge chain has an obvious positive impact on an enterprise’s 

potential absorptive capacity.
H4b: The embedding of the knowledge chain has an obvious positive impact on an enterprise’s 

actual absorptive capacity.
H4c: The value chain embedding has an obvious positive impact on enterprises’ potential 

absorptive capacity.
H4d: Value chain embedding has an obvious positive impact on enterprises’ actual absorptive capacity.

3.1.4 Absorptive Capacity and Enterprise Innovation Performance
Fosfuri (2008) noted that absorptive capacity is not a corporate goal blindly pursued by companies but an 
important component of assisting companies to improve performance and achieve technological innovation. 
An enterprise with a stronger the potential absorptive capacity has more external innovation resources and 
more ways to obtain knowledge resources. Knowledge acquisition is conducive to a better understanding of 
customer needs to carry out more targeted technological innovation and product upgrades (Stock, 2001). In 
addition, knowledge resources obtained from other partners embedded in the network also assist enterprises 
in tapping into more technological innovation opportunities (Nieto, 2005). Potential absorptive capacity can 
enhance an enterprise’s innovation capability by acquiring and digesting heterogeneous external resources. 
Compared with potential absorptive capacity, actual absorptive capacity is more biased toward the enterprise’s 
effective transformation and application of the acquired knowledge resources through internal innovation, 
thereby improving the enterprise’s innovation performance. Transforming knowledge resources can help 
enterprises avoid the duplication of work and change their organizational culture and interaction mechanism. 
Knowledge resources can also reduce enterprises’ path dependence on knowledge acquisition and enhance their 
ability to innovate. The application of knowledge is a step in transforming knowledge into practical application, 
enabling enterprises to form a sound management mechanism and efficiently transform information and 
knowledge, develop the products needed by the enterprise, reduce opportunism and transaction costs, and 
form innovative performance. Based on the previous discussion, the following hypotheses are proposed.
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H5a: Potential absorptive capacity has an obvious positive impact on enterprise innovation 
performance.

H5b: Actual absorptive capacity has an obvious positive impact on corporate innovation performance.

To summarize, this paper proposes a model to be examined including the environmental turbulence 
and network embedding of external influencing factors, as well as the enterprise’s absorptive capacity 
and innovation performance of internal influencing factors. (Figure 1)

3.2 Measured Variable
This study uses the Likert scale to design the questionnaire, and the interviewees choose the option, 
from 1 (very bad/less) to 5 (very good/more) that best fits the actual situation.

1.  Environmental turbulence (EI): He (2008) was primarily used to measure the environmental 
dynamics to set up the items, starting from customer preference (EI1), product update rate (EI2), 
industry technology change speed (EI3), and the impact of technological changes on enterprise 
development (EI4). These four items are used to measure the turbulence of the environment.

2.  Network embedding degree: Based on the literature review, the degree of network embedding is 
measured using the two dimensions of value chain embedding and knowledge chain embedding. In 
terms of measuring the embeddedness of the value chain, the research of Tiwana (2004) indicated 
that the measurement starts from the frequency of communication with partners (VCE1), the 
depth and breadth of cooperation with partners (VCE2), and the relationship between innovation 
partners. Relationship stability (VCE3), organizational cultural conflicts between innovation 
partners (VCE4), and communication barriers between innovation partners (VCE5) are used to 
measure the value chain’s network embeddedness (VCE). At the same time, according to Zhu 
(2009), we asked questions such as the proportion of external knowledge obtained (KCE1), the 
degree of knowledge sharing between innovation partners (KCE2), the ease of obtaining external 
knowledge (KCE3), and the degree of scarcity of external knowledge (KCE4).

Figure 1. Mechanism model to be tested
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3.  Absorptive capacity: As part of the design of the questionnaire, absorptive capacity includes 
two categories, potential absorptive capacity and actual absorptive capacity, as referenced in 
the research of Zhang (2015). According to Jansen (2005) and others, acquisition and digestion 
capacities were used to reflect potential absorptive capacity. Conversion and application capacities 
were used to measure actual absorptive capacity. Specifically, the number of participating industry 
associations (PAC1), frequency of interaction with external companies (PAC2), acquisition cost 
of external resources (PAC3), acquisition cycle of external resources (PAC4), and the company’s 
ability to understand the heterogeneous knowledge in the network (PAC5) were used to measure 
potential absorptive capacity. Additionally, external knowledge learning cycle (AAC1), resource 
identification efficiency (AAC2), frequency of use of new technologies (AAC3), product 
innovation (AAC4), application of new knowledge to related products and the ability to serve 
(AAC5), and other items were used to measure the actual absorptive capacity.

4.  Measurement of innovation performance: Innovation performance refers to the evaluation of 
the efficiency of an enterprise’s technological innovation activities. Gemunden (1996) proposed 
that innovation performance should be measured from the two dimensions of product innovation 
and process innovation. Product innovation refers to the research and development of new products 
and market share, among others; process innovation includes labor cost reductions, productivity 
increases, and order delivery time increases. Specifically, new product sales status (EIP1), new 
product technical content (EIP2), new product market share (EIP3), and customer satisfaction 
(EIP4) are used to measure innovation performance.

3.3 Sample data Collection
The data for this study come from advanced manufacturing companies in the urban agglomeration 
areas in the middle reaches of the Yangtze River in China. The urban agglomeration area in the 
middle reaches of the Yangtze River is a fast-growing area for China’s high-tech enterprises. Urban 
agglomeration has at least one or more core cities with international competitiveness, and urban 
distribution has reached a high density, with good transportation and communication infrastructure. 
The city cluster in the middle reaches of the Yangtze River includes Wuhan, Changsha and Nanchang, 
three core cities with strong manufacturing industries, and all ordinary industrial cities. In other 
regions of China, manufacturing mainly revolves around traditional industries, such as textiles, 
home appliances, and traditional manufacturing. Companies in this study are mainly knowledge-
intensive industries, such as electronic information, advanced manufacturing, and biomedical 
manufacturing industries. In terms of distribution channels, 300 advanced manufacturing companies 
were selected as samples, and questionnaires were distributed via e-mail to obtain the relevant data. 
Of the 300 companies, 220 questionnaires were returned, for a 74% response rate. After screening, 
167 questionnaires were valid, for an effective response rate of 56%. In terms of distribution targets, 
among those who filled out the questionnaire, 70% were senior managers in advanced manufacturing 
enterprises, 20% were middle managers, and 10% were basic managers. Thus, the comprehensiveness 
and validity of the research data were ensured. Among the survey samples, the high-end equipment 
manufacturing industry accounted for 22%, the new energy automobile industry 16%, the biomedical 
industry 14%, the instrumentation equipment industry 11%, and the computer industry 10%.

4. EMPIRICAL ANALySIS

4.1 Reliability and Validity Analysis
The purpose of reliability analysis is to test the reliability and validity of the questionnaire. The test 
results are not correct and wrong, but only used to prove whether the questionnaire is reliable. Because 
the reliability will be affected by some subjective factors of the respondents themselves, there may be 
errors with the objective situation. Therefore, the value of reliability can only represent the reliability 
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of the questionnaire. The higher the reliability of the questionnaire, the more reliable the questionnaire 
data. This paper uses the Cronbach’s α coefficient and factor analysis to measure the reliability and 
validity of the variables. After the calculation(Table1), the α value of each variable is greater than 0.60, 
indicating that the data collected using this scale are reliable and have high consistency, meeting the 
reliability requirements of the research. Validity analysis is to test the validity of the scale and check 
whether the data of the questionnaire conforms to the content of the question. Generally, factor analysis 
is used to analyze the validity, but not every item can be factor analysis. Therefore, before factor analysis, 
KMO and Bartlett should be tested, and MKO ³ 0 7.  is generally required; if KMO  0 5. , it is not 
appropriate. Through calculation,we can figure out from the scale reliability and validity analysis(table 

Table 1. Reliability and Validity Analysis results
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1) that the KMO value of EI is 0.734;the KMO value of VCE is 0.841; the KMO value of KCE is 0.726; 
the KMO value of PAC is 0.704; the KMO value of AAC is 0.719 and the KMO value of EIP is 0.784. 
As we know, KMO  0 7.  and Batlet values are all 0, and both factor loading and variance contribution 
rate are both greater than 0.5, indicating that the sample data meet the validity requirements.

4.2 Hypothetical Test
For the analysis of confirmatory factors, value-added fitting index is usually used to measure. Therefore, 
seven fitting indexes including x df2 , DFI, AGFI, RMSEA, NNFI, IFI, and CFI were used to evaluate 

the fitting results. The Specific criteria are: 0 3 02
  x df RMSEA, , GFI, AGFI, NNFI, IFI and 

CFI need to be greater than 0.9 and less than 1. when these conditions are met, it indicates that the model 
has a good fit. Because of the numerous hypotheses in this study, this paper uses SPSS AMOS 21 to 
construct and test the model to be tested. The fitting result of the model to be tested basically meets the 
requirements, but the overall fit is not ideal; therefore, this paper uses regression weights to re-optimize 
the model, deletes the mismatched paths, and significantly improves the adaptation index. Table 2, and 
table4 provide the fitting results, path coefficients, and significance levels. The results show that 
environmental turbulence has an obvious positive relationship with knowledge chain and value chain 
embedding, supporting hypotheses H1a and H1b. Value chain and knowledge chain embedding have an 
obvious positive relationship with enterprise innovation performance, establishing H2a and H2b.

In terms of absorptive capacity, potential absorptive capacity has an obvious positive relationship 
with actual absorptive capacity, establishing hypothesis H3. An obvious positive correlation exists 
between actual absorptive capacity and innovation performance, especially the ability to apply 
transformed knowledge resources in the actual absorptive capacity, thus supporting hypothesis H5b.

However, regarding potential absorptive capacity, an enterprise’s ability to acquire and digest 
knowledge cannot significantly improve the enterprise’s innovation performance, which does not establish 
H5a. Knowledge chain embedding has no obvious positive relationship with potential absorptive capacity, 
and H4a is not supported. However, knowledge chain embedding has an obvious positive relationship with 
actual absorptive capacity, establishing H4b. Value chain embedding has an obvious positive relationship 
with potential absorptive capacity, supporting H4c. At the same time, the relationship between value chain 
embedding and actual absorptive capacity is not significant; therefore, H4d is not established. Therefore, 
we eliminate these paths, which are respectively KCE→PAC, VCE→AAC and PAC→EIP (Table 4).

4.3 discussion
This paper uses questionnaire survey methods to conduct empirical research on the relationship 
among environmental turbulence, network embedding, corporate absorptive capacity, and corporate 
innovation performance.

Table 2. Results of goodness of fit
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Table 3. Results of hypotheses testing

Table 4. Modification of the proposed model

Figure 2. Modified mechanism model
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1.  Environmental turbulence and corporate network embedding have an obvious positive relationship, 
and environmental turbulence affects firm innovation performance. When companies face 
low environmental turbulence, then consumer demand and preferences are relatively stable, 
enterprises’ innovation activities of enterprises can be carried out step by step, and enterprises do 
not strongly depend on network embedding. However, when companies face strong environmental 
turbulence, they need to actively collaborate with partners between organizations to respond to 
consumer demand for innovative products. Enterprises actively embed in the organization and 
obtain heterogeneous knowledge resources, which can help them shorten the product innovation 
cycle and improve their innovation performance of enterprises. Therefore, environmental 
turbulence has an obvious positive impact on the embedding of the knowledge chain. When the 
value chain is embedded and the companies face strong environmental turbulence, their original 
knowledge and technology of the enterprise cannot meet consumers’ needs. Therefore, companies 
must maintain broader and deeper cooperation with external entities to obtain complementary 
knowledge resources for innovation. Therefore, environmental turbulence has an obvious positive 
impact on the value chain embedding.

2.  An enterprise embedded in either a knowledge chain or a value chain can improve its innovation 
performance. Network embedding is conducive to enterprises taking the lead in applying 
new technologies, launching new products, and realizing commercial value in the industry. 
Knowledge network embedding can help companies broaden the scope of the knowledge search, 
increase the company’s knowledge stock, and enable companies to quickly apply the acquired 
complementary knowledge resources, thereby achieving improvements in innovation efficiency. 
Embedding the value chain mainly promotes enterprise innovation by being embedded in the 
organizational network. The enterprise is embedded in the network and can have a cooperative 
relationship with other network members. A close cooperative relationship is conducive to 
enterprises’ technological innovation and the rapid and efficient flow of information resources, 
such as technology and knowledge among enterprises and cooperative organizations, thereby 
significantly enhancing enterprises’ ability to innovate.

3.  Network embedding has partial significant related effects on absorptive capacity, and the action 
methods are different. The data show that knowledge chain embedding affects an enterprise’s 
actual absorptive capacity, but has little effect on potential absorptive capacity. Value chain 
embedding acts more on potential absorptive capacity rather than actual absorptive capacity. 
Because the sample used in this study comes from the advanced manufacturing industry in the 
urban agglomeration in the middle reaches of the Yangtze River, an overly strong localized 
network leads to the closure and rigidity of the local cluster production system, causing a slow 
state of knowledge flow and forming a “hollow cluster”. Without the entry of more heterogeneous 
knowledge resources, the entire ecosystem’s knowledge resources are in a state of a stock game. 
Therefore, the knowledge chain does not significantly affect the potential absorptive capacity; 
instead, it acts more on the actual absorptive capacity to enhance the enterprise’s innovation 
capability. Value embedding usually emphasizes a relationship’s quality, trust, and reciprocity 
during the organizational information exchange process and its effect on corporate behavior. The 
closer the relationship between the enterprise and the customers in the network, the higher the 
degree of information sharing between them, the stronger the trust relationship between them, 
and the more conducive they are to complex knowledge and technology transfers. Therefore, 
value chain embedding has an obvious relationship with potential absorptive capacity.

4.  Absorptive capacity, as an intermediary variable, promotes enterprises’ innovation performance. 
Whether as a source or receiver of knowledge, an enterprise’s open innovation activities and 
the formation of innovation performance depend on potential and actual absorptive capacities. 
This study found that companies in advanced manufacturing industries with resource-intensive, 
knowledge-intensive, and capital-intensive attributes, and with stronger actual absorptive capacity 
can better improve their innovation performance. Compared with companies that lack higher 
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potential absorptive capacity, high-tech enterprises with higher potential absorptive capacity 
likely bring more internal knowledge redundancy to enterprises if they carry out high-intensity 
open innovation activities that increase the cost of the enterprise, thus reducing its innovation 
performance. On the one hand, when an enterprise can quickly to identify innovation opportunities, 
it can take the lead in applying new technologies and launching new products or services in the 
industry to improve its innovation performance. On the other hand, when an enterprise identifies 
an opportunity internally, it can quickly integrate internal and external resources to make better 
use of the value of resources.

5. CONCLUSION ANd SUGGESTS

5.1 Conclusion
In general, from the perspective of network embedding, this paper studies the impact of environmental 
turbulence and absorptive capacity on enterprise innovation performance. Enterprises absorb valuable 
ideas and technology patents from outside the organization to carry out commercialization activities, 
assisting them in breaking through the limitations of closed innovation, providing abundant ideas and 
technologies for enterprise innovation, and assisting in reducing the cost of innovation and improving 
the enterprise’s innovation performance. This paper uses the advanced manufacturing enterprises 
in China as a sample and empirical research methods to reach the following conclusions. First, 
when environmental turbulence is strong, network embedding has a positive impact on enterprises’ 
innovation performance. When companies face high environmental turbulence, consumer demand 
changes rapidly. Companies must actively embed themselves into network organizations to obtain 
complementary knowledge resources, which helps reduce product innovation cycles and master 
dominant technologies. Moreover, companies should develop deeper and more extensive partnerships 
with partner companies and cooperate to enhance their innovation performance and quickly capture 
market share. In this way, the core technology of enterprises can be updated timely to avoid the 
elimination of their competitive advantages and improve the innovation performance of enterprises. 
Second, this paper explores how network embedding affects enterprises’ innovation performance and 
analyzes its mechanism of action. Knowledge chain embedding usually affects enterprise innovation 
performance through actual absorptive capacity. However, value chain embedding plays an influential 
role more by acting on potential absorptive capacity. Third, improvement measures were proposed 
on the basis of the unique characteristics of China’s advanced manufacturing industry. Although 
China’s advanced manufacturing industry is not small, weaknesses still exist as a knowledge-intensive 
industry, such as inadequate core technology and insufficient brand influence. Acquiring external 
knowledge is an indispensable link for companies to improve their innovation performance and avoid 
the “tunnel vision” caused by the over-reliance on the company’s knowledge. Therefore, China’s 
advanced manufacturing companies still need to be embedded in external organizations and continue 
to absorb, introduce and imitate their excellent advanced technology. Knowledge diversification can 
help enterprises obtain relatively rich internal knowledge resources.

5.2 Suggestions

1.  Enterprises need to actively integrate into network organizations, continuously expand their 
stock of knowledge, and strengthen their ability to resist risks when the external environment 
changes rapidly. When the environmental turbulence is relatively stable, companies must actively 
integrate into the network organization, broaden and deepen their business relationships with 
partners, and establish their corporate brand effects. The amount of knowledge stock determines 
the company’s ability to resist risks. When environmental turbulent is not stable, a company with 
enough knowledge stock will be able to significantly reduce its R&D cycle and increase efficiency 
in response to changes in consumer demand. Therefore, when environmental turbulence is stable, 
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companies cannot stop the “steps” of acquiring heterogeneous knowledge resources even if they 
can innovate incrementally.

2.  Increase enterprises’ opportunities to communicate with external network organizations, establish 
a good industrial cluster relationship, and make enterprises more open and actively embedded 
in external networks. Regional coordination and industry cluster development are necessary for 
developing a new pattern of advanced manufacturing development. Because knowledge is hidden, 
enterprises need to be more open and actively embed themselves into external networks to obtain 
knowledge resources and improve their innovation performance. Many knowledge resources are 
rooted in a unique culture. Therefore, more innovative resources can be obtained by establishing 
a good mutual trust mechanism and actively integrating into different enterprises’ values and 
organizational cultures.

3.  Increase the enterprise’s internal absorptive capacity quickly absorb external knowledge and 
realize the transformation of knowledge into products, and enhance the enterprise’s innovation 
ability. Improve the enterprise’s internal technical level enhance the capabilities of the technical 
and managerial personnel, and establish a sound and complete innovation mechanism. Enterprises 
can enhance the training activities of internal employees to improve the comprehensive quality 
of employees. Help enterprises reduce the time cost and opportunity cost in the process of 
identifying opportunities, and improve the efficiency of opportunity utilization. Inbound open 
innovation can enable enterprises to absorb external knowledge resources, increase their stock 
of knowledge and enhance the knowledge flow among them. Reasonable integration of all the 
resources of the enterprise, whether explicit resources or invisible resources. In addition, inbound 
open innovation can improve enterprises’ technological innovation ability help them achieve 
technological breakthroughs, and assist them in quickly occupying the consumer market and 
developing first-mover advantages.

5.3 Research deficiencies

1.  The sample data collected in this paper comes from the central region of China. The collected 
data may be affected by geographical location, and the subsequent research can be discussed 
from the perspective of the whole China.
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2.  This paper only focuses on advanced manufacturing enterprises, and does not do extensive 
research on other types of enterprises.
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