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Abstract

:

Boundary-spanning search for knowledge is an effective way for enterprises to acquire heterogeneous knowledge, and is also an important pre-stage to realize effective knowledge reconstruction. Based on the boundary-spanning search for knowledge theory, this paper studies the relationship between boundary-spanning search for knowledge and the sustainable innovation ability of agricultural enterprises considering the influence of organizational knowledge reconstruction, from a Chinese perspective. A questionnaire survey on agricultural enterprises mainly from Southeast China is conducted, and the hierarchical regression analysis method is utilized to verify five research hypotheses. The results mainly show that (1) boundary-spanning search for technology knowledge (BSSTK) and boundary-spanning search for market knowledge (BSSMK) both have a significant positive impact on the sustainable innovation ability of an agricultural enterprise; (2) organizational knowledge reconstruction plays a partial intermediary role between boundary-spanning search for knowledge (including BSSTK and BSSMK) and the sustainable innovation ability of an agricultural enterprise. From the perspective of boundary-spanning search for knowledge, this paper provides theoretical support for the promotion of sustainable innovation of an agricultural enterprise, which contributes to improving the economic sustainability of agriculture to some extent.
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1. Introduction


In the light of globalization, the change of the market environment and technology environment is accelerated. If the innovation of an enterprise is not sustainable, its advantage will be hard to maintain [1]. Competitiveness plays an important role in an agricultural enterprise [2], hence, the agricultural enterprise needs sustainable innovation to better survive and develop in the competitive global market. As one type of enterprise engages in agriculture related production and operation activities, traditional agricultural enterprise solely relying on the closed innovation of internal knowledge reserve is easy to fall into the “path dependence” [3] and “capability trap” [4], leading to the failure of enterprise sustainable innovation. Previous research on sustainable innovation of an agricultural enterprise mainly focuses on the aspects of industrial capital, government support policy, corporate culture and strategic orientation, and internal technical basis, such as the relationship between capital type and enterprise innovation [5], impact of government support on leading enterprises [6], influence of strategic orientation and institutional culture on enterprise innovation [7], and influence of the internal knowledge and technological basis of an agricultural enterprise on innovation [8]. Some scholars also emphasize the importance of an innovation environment. For instance, Uvarova and Vitola point out that an innovation environment has the greatest impact on the sustainable innovation of small and medium sized agricultural enterprises [9]. However, few scholars discuss the influence of external heterogeneous knowledge elements on sustainable innovation from the external perspective of an agricultural enterprise. Research on the sustainable innovation ability of an agricultural enterprise combining the external knowledge acquisition with the internal knowledge management is lacking [10]. Innovation is inseparable from heterogeneous and novel external knowledge and also inseparable from efficient internal knowledge management [11]. Therefore, it is increasingly necessary for an agricultural enterprise to take the initiative to acquire external heterogeneous and novel knowledge across organizational boundaries and improve the efficiency of internal knowledge management, so as to enhance the sustainable innovation ability.



Boundary-spanning search for knowledge is an important way to acquire external knowledge and creativity to enhance the competitive advantage of an enterprise [12]. Therefore, it is regarded by scholars as not only a way to solve the problem of internal innovation of an enterprise, but also a way to learn from other sectors. Organizational knowledge reconstruction is a way of knowledge management, which emphasizes the creation of an open learning structure for an enterprise to constantly reorganize knowledge resources to create new products [13]. Due to the regional embeddedness and relatively closed characteristics, the sustainable innovation ability of an agricultural enterprise is generally weak, which seriously hinders high quality development of the agricultural enterprise in the era of the Internet economy. Under this situation, it’s imperative for an agricultural enterprise to cross the organizational boundary, expand the sources of innovative knowledge, and carry out effective organizational knowledge reconstruction, so as to promote sustainable innovation. Currently, the influence mechanism between boundary-spanning search for knowledge, knowledge reconstruction and the sustainable innovation ability of an agricultural enterprise still remains to be tested. Based on the boundary-spanning search for knowledge theory, considering the intermediary function of organizational knowledge reconstruction, this paper discusses the relationship between boundary-spanning search for knowledge and the sustainable innovation ability of an agricultural enterprise from a Chinese perspective by taking account of two knowledge types (i.e., market knowledge and technology knowledge), which have great influence on enterprise sustainable innovation. We conducted a questionnaire survey on agricultural enterprises mainly from Southeast China and utilized the hierarchical regression analysis method [14] to verify five research hypotheses. China is a large agricultural country, but there is still a big gap in the innovation ability of Chinese agricultural enterprises compared with that of many other international agricultural enterprises. Hence studying the sustainable innovation ability of agricultural enterprises from a Chinese perspective seems to be more meaningful. The novel contribution of this paper is to test a theoretical conceptual model to understand the influence mechanism between boundary-spanning search for knowledge, knowledge reconstruction and the sustainable innovation ability of an agricultural enterprise within an empirical study framework, by applying the theoretical lenses of the boundary-spanning search for knowledge theory to agricultural enterprises. The research findings of this paper can provide theoretical support for the promotion of sustainable innovation of an agricultural enterprise, and can contribute to improving the economic sustainability of agriculture to some extent.




2. Theoretical Basis and Research Hypothesis


This paper chooses the agricultural enterprise as the research object. An agricultural enterprise refers to the enterprise engaged in agriculture related production and operation activities, hence it has all the general characteristics of a general enterprise, and the theoretical support suitable for a general enterprise is also suitable for an agricultural enterprise. Based on the boundary-spanning search for knowledge theory and the review on existing relative literature, this paper posits five hypotheses and constructs a conceptual model of the effect of boundary-spanning search for knowledge on the sustainable innovation ability of an agricultural enterprise, from a general enterprise to an agricultural enterprise.



2.1. Boundary-Spanning Search for Knowledge and the Sustainable Innovation Ability of an Agricultural Enterprise


Sustainable innovation is an important index to measure the competitiveness of an enterprise in the market. It means that the enterprise can continuously launch and implement new innovation projects, and can continuously realize economic benefits [15]. There are many influencing factors on the sustainable innovation ability of an enterprise, which can be summarized into two categories. One category involves the internal factors of the enterprise, including the inertia effect of “winners more successful”, knowledge accumulation and dynamic scale effect, and the cost effect of R & D investment [16]. Another category involves the external factors of the enterprise, including industry characteristics, market characteristics, and external relations of the enterprise [17].



According to the boundary-spanning search for knowledge theory, boundary-spanning search for knowledge is the key bond linking these internal and external factors. The boundary-spanning search for knowledge theory stems from the idea of “organizational search” proposed by Cyert and March in 1963 [18]. Organizational search generally refers to the search activities conducted when an organization crosses a certain boundary. Rosenkopf and Nerkar took the lead in introducing boundary-spanning search into the field of strategic management [19]. At present, the academic community has formed a consistent understanding of boundary-spanning search and generally accepted the view that boundary-spanning search is a problem-solving approach and an organizational learning way [20]. In recent years, boundary-spanning search for knowledge has become the third way to enhance the competitive advantage of an organization following the organizational internal R & D and organizational external acquisitions [21,22]. Based on the boundary-spanning search for knowledge theory, heterogeneous knowledge is an important resource for an organization to innovate continuously and obtain a competitive advantage. The acquisition of external heterogeneous knowledge can make up for the lack of local innovation knowledge of an enterprise. Boundary-spanning search for knowledge is an important way for organizations to acquire external heterogeneous and novel knowledge [19]. In essence, it is a way of organizational learning and a self-renewal process, and can be considered as an attempt of an enterprise to discover new knowledge with new ideas or ways [23]. Through boundary-spanning search for knowledge, an enterprise can continuously absorb new knowledge elements from the outside, update the existing knowledge base, and effectively adapt to the dynamic changes of external environment.



Nowadays, from the perspective of the knowledge type, scholars generally divide boundary-spanning search for knowledge into two dimensions: boundary-spanning search for technology knowledge (BSSTK) and boundary-spanning search for market knowledge (BSSMK) [24]. As the division of labor in the value chain of the agricultural industry becomes more and more clear, it is difficult for any single agricultural enterprise to complete its innovation activities only relying on its own technology. Under this situation, the boundary-spanning search behavior targeting external knowledge becomes a powerful guarantee to improve the innovation ability and maintain dynamic competitiveness of an agricultural enterprise [25]. Through BSSTK, an agricultural enterprise can not only obtain differential technical elements and innovative ideas, but can also break through the original technical limitations and create potential solutions for technical problems in a more direct way via the combination of internal and external knowledge. This may result in a breakthrough of technology innovation [26], and is beneficial to the cultivation of a sustainable innovation ability of an agricultural enterprise. BSSMK is an extensive search for relevant information of customer demand and preference. The relationship between the enterprise and customers should be paid attention to ain the process of operation and management of an agricultural enterprise [27]. BSSMK not only pays attention to the actual needs of existing customers, but also pays attention to the potential needs of the customers. On the one hand, BSSMK makes it possible for the enterprise to fully understand market dynamics, clarify current needs of the customers, which is helpful for the enterprise to gain insight into the potential demand that has not been met in the market, and take the lead in original product development [28]. For example, in Hungary, small and medium sized agricultural enterprises usually use public advisory service provided by a rural consultant network or interbank organizations to obtain information about current marketing trends and prices [29]. On the other hand, BSSMK enables the enterprise to find potential emerging markets and marginal customer groups, which is helpful in providing a stable customer group for the development of new products. BSSMK involves the absorption and utilization of knowledge beyond the organization’s existing market knowledge boundary, which provides the enterprise with new heterogeneous information about the customers and competitors as a supplement of their existing skills, knowledge, and experience [30]. This is beneficial for the enterprise in order to conduct innovation research and development according to the market demand, and improve the sustainability of innovation output of the enterprise.



Accordingly, this paper posits the following hypotheses:



Hypothesis 1.

BSSTK positively correlates with the sustainable innovation ability of an agricultural enterprise.





Hypothesis 2.

BSSMK positively correlates with the sustainable innovation ability of an agricultural enterprise.






2.2. Boundary-Spanning Search for Knowledge and Knowledge Reconstruction


The essence of knowledge reconstruction lies in the knowledge exchange under the premise of knowledge diversity and heterogeneity [31]. The stronger the diversity and heterogeneity of knowledge, the more likely the reconstruction behavior based on knowledge exchange is to occur. Knowledge reconstruction is an important way to make use of organizational knowledge, including two dimensions of expanding knowledge reconstruction and deepening knowledge reconstruction [32]. Expanding knowledge reconstruction refers to the new integration of enterprise knowledge in the original field and new creation of enterprise knowledge in a new field, while deepening knowledge reconstruction means the structural change of knowledge elements, which is the combination of the original knowledge and new knowledge of an enterprise. The embeddability, diversity, and novelty of boundary-spanning knowledge are the source of enterprise innovation [33]. From a knowledge source perspective, the effective acquisition of external knowledge by boundary-spanning search increases the elements for enterprise knowledge reconstruction and enhances the potential of enterprise knowledge reconstruction [34]. BSSTK is beneficial to the interaction and exchange of internal and external technical knowledge of an enterprise. The heterogeneity of external technical knowledge is often an important trigger factor to stimulate the growth of internal knowledge of an organization, which has an important promoting effect on knowledge reconstruction of an enterprise. BSSMK can increase the opportunity of an enterprise to investigate the external environment from multiple angles, improving the ability of an enterprise to perceive market changes, which is conductive to market-oriented knowledge reconstruction, improving product quality, increasing product functions, and reducing product costs.



Accordingly, this paper posits the following hypotheses:



Hypothesis 3.

BSSTK positively correlates with knowledge reconstruction of an agricultural enterprise.





Hypothesis 4.

BSSMK positively correlates with knowledge reconstruction of an agricultural enterprise.






2.3. Knowledge Reconstruction and the Sustainable Innovation Ability of an Agricultural Enterprise


Knowledge reconstruction solves the problems of boundary-spanning knowledge management of an organization, focusing on the boundary-spanning thinking and striving to achieve the unity of organizational knowledge acquisition and organizational innovation targets at a higher level. In an open innovation environment, innovation is regarded as a process of reorganizing knowledge [35]. The behavior of boundary-spanning search for knowledge of an enterprise can change the structure of organizational knowledge and bring diverse and heterogeneous external knowledge into the innovative activities of the enterprise. Specifically, BSSTK helps to change the structure of the enterprise’s technical knowledge, and a large number of technical innovation elements can be brought into the enterprise innovation activities. BSSMK helps to change the application environment of enterprise knowledge and ability, and brings more market information elements to help the enterprise better develop in the market. These external elements aiming at innovation need to be deconstructed, reconstructed, and coupled within the enterprise to realize the renewal of organizational knowledge. How to realize the integration of new and old organizational knowledge is an important issue related to the sustainable innovation of an enterprise. Effective boundary-spanning knowledge management is considered to be a key factor in creating competitive advantage [36]. Through the theoretical study on industry, university, and research institute, it is found that there is often a gap in the application and creation between the new added knowledge from the outside and knowledge needed by the organization, and further knowledge reconstruction is needed to produce its due intermediate effect [37]. Knowledge reconstruction can make knowledge easier to be understood and applied, help to find the defect of knowledge and improve the application efficiency of knowledge. When the external knowledge (i.e., knowledge flow) and the existing knowledge (i.e., knowledge stock) of an organization are difficult to be fused due to diversity and heterogeneity of knowledge, knowledge reconstruction is needed to be processed, so as to promote the integration of the knowledge flow and stock. In this way, the knowledge resource can be finally changed into an actual competitive advantage and the goal of improving the sustainable innovation ability of an enterprise can be achieved.



Accordingly, this paper posits the following hypothesis:



Hypothesis 5.

Knowledge reconstruction positively correlates with the sustainable innovation ability of an agricultural enterprise and plays an intermediary role between boundary-spanning search for knowledge and the sustainable innovation ability of an agricultural enterprise.





In summary, a conceptual model of the effect of boundary-spanning search for knowledge on the sustainable innovation ability of an agricultural enterprise is established as shown in Figure 1.





3. Research Design


3.1. Research Sample and Variable Measurement


The studied enterprises are mainly from Southeast China (including agricultural enterprises from Jiangsu Province, Anhui Province, Shanghai, Zhejiang Province, Jiangxi Province, Fujian Province, and Guangdong Province). This is because the southeastern region of China is the earliest area for opening up new markets and innovative development. Compared with other areas, the agriculture in this area is more developed, and the development of agricultural enterprises in this area is more mature. Therefore, agricultural enterprises from Southeast China are more representative. During a one-year period from March 2018 to March 2019, a total number of 610 questionnaires were released through field visit, WeChat and e-mail, and 308 questionnaires were actually recovered. After eliminating some incomplete and invalid questionnaires, the rest of 259 effective questionnaires (the effective recovery rate of the questionnaires was 42.5%) were used to conduct further analysis. The basic information of the sample enterprises is shown in Table 1.



This paper conducts an empirical study by means of a questionnaire survey. In order to ensure the quality of the survey, only middle and senior managers were invited to fill out the questionnaires. In the process of data collection, to ensure the reliability and validity of the variables, the scales of the variables involved in this paper are all from existing mature studies, which have been widely proved to have high internal consistency and effectiveness. Following the basic procedures of a questionnaire survey, professionals and academic scholars in relevant fields were consulted before the formation of the questionnaire. According to the actual needs of this study, the expression form of some statements was slightly changed without changing the actual content of the scale, and a preliminary questionnaire was formed. In order for the questionnaire to meet the basic requirements of scientific research, referring to the research procedures of previous similar research, 30 agricultural enterprises in Shanghai were selected for pre-survey before the formal questionnaire survey. According to the feedback of the pre-survey, relevant experts in the field of this study were invited to revise it again, and finally to form the formal questionnaire of this paper as shown in Table 2.



The dependent variable (i.e., sustainable innovation ability of an agricultural enterprise) is measured with five items, borrowing the multi-index comparison method of Zhang and Ren [38]. The independent variable (i.e., boundary-spanning search for knowledge of an agricultural enterprise) is measured in terms of BSSTK and BSSMK, consisting of four items respectively, referring to the scales of Sidhu et al. [24] and Zhu et al. [39]. The intermediating variable (i.e., knowledge reconstruction) is measured with seven items referring to the study of Ye et al. [32]. The questionnaire is designed in form of a seven-point Likert scale (1 = no match, while 7 = complete match; increasing from low to high) to measure the matching degree between the questionnaire items and the situation of the enterprises. In addition, R & D investment [40], enterprise scale [41,42], and enterprise age [43] are selected as control variables. Among them, the R & D investment variable is measured by the proportion of R & D investment in sales revenue of the enterprise (“1” represents that the proportion is “below 1%”, “2” represents “1%–3%”, “3” represents “3%–5%”, “4” represents “5%–8%”, and “5” represents “above 8%”). The enterprise scale variable is measured by the number of employees of the enterprise (“1” represents that the enterprise scale is “less than 50 employees”, “2” represents “50–100 employees”, “3” represents “101–500 employees”, “4” represents “501–1000 employees” and “5” represents “more than 1000 employees”). The enterprise age variable is measured by the number of years since the establishment of the enterprise (“1” represents that the enterprise age is “less than 2 years”, “2” represents “2–5 years”, “3” represents “6–10 years”, “4” represents “11–15 years” and “5” represents “more than 15 years”).




3.2. Reliability and Validity Test


In this paper, the SPSS and AMOS statistical software were used for data analysis. The Cronbach α coefficient was used to test the internal consistency of the questionnaire. As shown in Table 2, it can be found that the Cronbach α coefficients of all variables was greater than 0.8, indicating that the internal consistency of the questionnaire has passed the test. Subsequently, we conducted the KMO analysis and found that the KMO values of all the items were greater than 0.7, indicating that the design of variables in this study is scientific and reasonable. Through factor analysis, it was found that the factor loading of each item was within the normal range of 0.5–0.95, the combined reliability (CR) values of the items were all greater than 0.6, and the average variance extraction (AVE) values were all higher than 0.5, indicating that the reliability and aggregation validity of the questionnaire were good. The AMOS software was used to test the fitness of the model, the results showed that (1) x2 = 301.663, Df = 164, x2/Df = 1.84 (less than the threshold value 2); (2) CFI = 0.951, TLI = 0.944, IFI = 0.952, which are all greater than the threshold value 0.9; (3) RMSEA = 0.057 (less than the threshold value 0.08). These results indicated that the variables had a good structural validity and distinguishing validity, and the fitness of the model was good. Moreover, the homology error test was carried out by the Harman factor test, and the results confirmed that there were several common factors whose characteristic roots were greater than 1; the total variation interpretation amount was 65.123%, and the first principal component was 46.177% (the KMO value was 0.941, Bartlett-p value was 0.000), which did not exceed the critical value of 50%, meaning that the homology error test had been passed.





4. Research Results


4.1. Descriptive Statistics and Correlation Analysis of Variables


The average value, standard deviation, and correlation coefficient of each variable are shown in Table 3. The correlation coefficient of each variable is less than 0.7, and the variance inflation factor (VIF) values corresponding to all independent variables were all less than 10, which implying the multiple collinearity between variables can be ignored. From the research results, it can be seen that (1) there is a positive and significant correlation between boundary-spanning search for knowledge (including BSSTK, the correlation coefficient r = 0.649, p < 0.01; and BSSMK, the correlation coefficient r = 0.662, p < 0.01) and sustainable innovation ability; (2) there is a positive and significant correlation between boundary-spanning search for knowledge (including BSSTK, the correlation coefficient r = 0.575, p < 0.01; and BSSMK, the correlation coefficient r = 0.641, p < 0.01) and knowledge reconstruction; (3) there is a positive and significant correlation between knowledge reconstruction (the correlation coefficient r = 0.663, p < 0.01) and sustainable innovation ability. This provides preliminary support for the research hypotheses.




4.2. Hypothesis Test


The hypothesis of this paper is tested by the layer-by-layer regression analysis [42], and the test results are shown in Table 4. Model 1 (M1) is the basic model only to test the effect of the control variables on sustainable innovation ability, which is tested to be significant (p < 0.001). On the basis of M1, we expand this model to Model 2 (M2) by adding the independent variable, i.e., boundary-spanning search for knowledge (including BSSTK and BSSMK). M2 is also tested to be significant (p < 0.001). It can be seen from Table 4 that, from M1 to M2, Adj-R2 increases from 0.158 to 0.540, indicating that the explanatory power of the model is enhanced. It can be found that BSSTK (β = 0.372, p < 0. 001) and BSSMK (β = 0.404, p < 0.001) are both positively correlated with sustainable innovation ability, proving that Hypothesis 1 and Hypothesis 2 hold.



According to Baron and Kenny’s mediation test method [44], the significant relationship between the independent variables and dependent variables is proved. Model 5 (M5) is the basic model to test the relationship between the control variables and intermediate variable (i.e., knowledge reconstruction). On the basis of M5, we expand this model to Model 6 (M6) by adding the independent variables (i.e., BSSTK and BSSMK) to test the relationship between the independent variables and knowledge reconstruction. The models are both tested to be significant. From M5 to M6, Adj-R2 increases from 0.147 to 0.471, indicating that the explanatory power of the model is enhanced. It can be found that BSSTK (β = 0.284, p < 0.001) and BSSMK (β = 0.427, p < 0.001) are both positively correlated with knowledge reconstruction, proving that Hypothesis 3 and Hypothesis 4 hold. Model 3 (M3) is the model to test the relationship between the intermediate variable and dependent variable. It can be found that knowledge reconstruction (β = 0.600, p < 0.001) is positively correlated with sustainable innovation ability. Model 4 (M4) is established on the basis of M2 by adding the intermediate variable (i.e., knowledge reconstruction) to test the intermediate effect of knowledge reconstruction. M4 is also tested to be significant. Furthermore, from M2 to M4, Adj-R2 increases from 0.540 to 0.586, indicating that the explanatory power of the model is enhanced. This result proves that Hypothesis 5 holds. Moreover, from M2 to M4, the correlation coefficient between BSSTK and the sustainable innovation ability has reduced from (β = 0.372, p < 0.001) to (β = 0.287, p < 0.001), and the correlation coefficient between BSSMK and the sustainable innovation ability has reduced from (β = 0.404, p < 0.001) to (β = 0.276, p < 0.001), further verifying that the knowledge reconstruction variable plays a partial intermediary role between boundary-spanning search for knowledge and the sustainable innovation ability of an agricultural enterprise.





5. Discussions and Conclusions


In an empirical study framework, this paper probes deeply into the influence mechanism between boundary-spanning search for knowledge, knowledge reconstruction, and the sustainable innovation ability of agricultural enterprises from a Chinese perspective. We conducted a questionnaire survey on agricultural enterprises mainly from Southeast China and utilized the hierarchical regression analysis method to verify five research hypotheses. The research results prove that (1) BSSTK and BSSMK both have a significant positive impact on the sustainable innovation ability of an agricultural enterprise; (2) BSSTK and BSSMK both have a significant positive impact on knowledge reconstruction of an agricultural enterprise; (3) knowledge reconstruction has a significant positive impact on the sustainable innovation ability of an agricultural enterprise, and plays a partial intermediary role between boundary-spanning search for knowledge (including BSSTK and BSSMK) and the sustainable innovation ability of an agricultural enterprise.



Compared with previous studies around the sustainable innovation of agricultural enterprises, this paper is the very first attempt considering the influence of boundary-spanning search for knowledge and knowledge reconstruction. The contribution of this paper can be summarized in two aspects. First, the boundary-spanning search for knowledge theory is applied to the innovation and development practice of agricultural enterprises, which expands the application scope of the boundary-spanning search for knowledge theory. In the era of the Internet economy, the lack of knowledge innovation within an agricultural enterprise is an important reason to hinder the sustainable development of the enterprise. Through boundary-spanning search for knowledge, an agricultural enterprise can acquire external novel and heterogeneous technology knowledge and market knowledge, which is helpful to improve the sustainable innovation ability of the enterprise. This is also conductive to improving economic sustainability of agriculture to some extent. Both BSSTK and BSSMK play an important role in promoting the sustainable innovation of an agricultural enterprise. Therefore, managers of agricultural enterprises should attach great importance to the role of boundary-spanning search for knowledge, and strengthen the cultivation of boundary-spanning search for knowledge proficiency. Second, the relationship between boundary-spanning search for knowledge, knowledge reconstruction, and the sustainable innovation ability of agricultural enterprises is clarified. The conclusion that a boundary-spanning knowledge resource can enhance the sustainable innovation ability of an enterprise in the open innovation environment is verified [45] from the perspective of agricultural enterprises. Based on existing research, the concept of organizational knowledge reconstruction is introduced into the innovation research of agricultural enterprises, and its intermediate role in the mechanism of boundary-spanning search for knowledge enhancing sustainable innovation ability of agricultural enterprises is verified by empirical evidence. In the Internet era, with its rapid change in market environment and technology renewal, the timeliness of knowledge is getting stronger and stronger. Through effective organizational knowledge reconstruction, the external knowledge acquired by boundary-spanning search can better contribute to the cultivation of the sustainable innovation ability of agricultural enterprises. These research findings are consistent with Cohen and Levinthal’s emphasis that “enterprises must reconstruct knowledge in their knowledge applications to meet the changing needs of the market” [46], and enrich the process theory of transforming boundary-spanning knowledge into enterprise sustainable innovation ability. For the managers of agricultural enterprises, in addition to paying attention to the absorption of external knowledge, they also need to improve the efficiency of knowledge reconstruction to adapt to the rapidly changing external market environment. Therefore, at the practical level, the top-level authorities of agricultural enterprises can make effective regulations and policies to promote the efficiency and quality of boundary-spanning search for knowledge and knowledge reconstruction.



Some research still remains to be done in the future due to some limitations in this paper. Firstly, although the effect of both BSSTK and BSSMK on the sustainable innovation ability of an agricultural enterprise is considered in this paper, what kind of combination should be maintained between BSSTK and BSSMK to achieve the optimal state of sustainable innovation of an agricultural enterprise still remains to be answered in the future. Secondly, only the intermediate role of knowledge reconstruction in the process of boundary-spanning innovation of agricultural enterprises is examined in this paper, while some other factors (e.g., organization structure), which may also have intermediate impact on the sustainable innovation ability of an agricultural enterprise, have not yet been explored herein. Thirdly, this paper only explores the uni-directional relationships between boundary-spanning search for knowledge, knowledge reconstruction, and the sustainable innovation ability of agricultural enterprises. However, in reality, there may be complex bi-directional relationships between them. Exploring the impact of knowledge reconstruction and the sustainable innovation ability on boundary-spanning search for knowledge may add objectivity to the findings as another fertile ground for future study.
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Figure 1. Conceptual model of the effect of boundary-spanning search for knowledge on the sustainable innovation ability of an agricultural enterprise. 
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Table 1. Basic information of the sample enterprises.






Table 1. Basic information of the sample enterprises.





	
Enterprise Age

	
Number

	
Proportion (%)

	
Enterprise Scale

	
Number

	
Proportion (%)




	
Below 2 years

	
4

	
1.5

	
Below 50 employees

	
27

	
10.4




	
2–5 years

	
11

	
4.2

	
51–100 employees

	
145

	
56.0




	
6–10 years

	
40

	
15.4

	
101–500 employees

	
41

	
15.8




	
11–15 years

	
53

	
20.5

	
501–1000 employees

	
25

	
9.7




	
Above 15 years

	
151

	
58.3

	
Above 1000 employees

	
21

	
8.1




	
Service Duration of the Respondents

	
Number

	
Proportion (%)

	
Position of the Respondents

	
Number

	
Proportion (%)




	
Below 2 years

	
15

	
5.8

	
Senior Manager

	
212

	
81.9




	
2–5 years

	
52

	
20.1




	
6–10 years

	
120

	
46.3

	
Middle Manager

	
47

	
18.1




	
Above 10 years

	
72

	
27.8
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Table 2. Measurements, reliability, and validity of the constructs.
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Constructs.

	
Item Content

	
Factor Loading

	
α Coefficient

	
KMO

	
CR

	
AVE






	
BSSTK

	
(1) We are well aware of the technological development of our industry.

	
0.872

	
0.889

	
0.835

	
0.923

	
0.751




	
(2) We collect information about all industries that use the same technology as we do.

	
0.854




	
(3) We are always concerned about industry information that is technically relevant to us.

	
0.882




	
(4) We closely monitor the technical progress of the products and processes of the suppliers.

	
0.858




	
BSSMK

	
(1) We pay close attention to the information of companies that target our customers.

	
0.806

	
0.821

	
0.782

	
0.882

	
0.652




	
(2) We understand the changes in customer preferences for products.

	
0.701




	
(3) We pay close attention to industries that provide products which are completely different from those of our company but meet the same customer needs.

	
0.855




	
(4) We pay close attention to the activities of companies that provide complementary products of our company.

	
0.857




	
Knowledge Reconstruction

	
(1) Our company has a new concept of innovation.

	
0.746

	
0.849

	
0.847

	
0.887

	
0.530




	
(2) Our company has a new understanding of market opportunities.

	
0.641




	
(3) The innovative thought and innovative knowledge of our company are very novel.

	
0.707




	
(4) The new products of our company embody novel technologies and functions.

	
0.812




	
(5) Our company can view market opportunities from multiple perspectives.

	
0.799




	
(6) The innovative ideas and knowledge of our company come from different fields.

	
0.728




	
(7) The products of our company integrate technical knowledge in a wide range of fields.

	
0.642




	
Sustainable Innovation Ability

	
(1) Our company is able to launch new products or services more quickly than its competitors.

	
0.856

	
0.877

	
0.868

	
0.911

	
0.671




	
(2) Our company is able to open up new markets more quickly than its competitors.

	
0.786




	
(3) Our company is able to enter mature markets earlier than its competitors.

	
0.807




	
(4) Our company can better control the supply sources and channels of raw materials and outsourcing products, compared with its competitors.

	
0.812




	
(5) Our company attaches more importance to cooperative innovation or R & D investment, compared with its competitors.

	
0.832
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Table 3. Means, standard deviations (S.D.), and correlation coefficients of variables.
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	Variables
	Means
	S.D.
	1
	2
	3
	4
	5
	6
	7





	1. R&D Investment
	2.54
	0.937
	1
	
	
	
	
	
	



	2. Enterprise Scale
	2.49
	1.069
	−0.088
	1
	
	
	
	
	



	3. Enterprise Age
	4.30
	0.981
	0.166 **
	0.260 **
	1
	
	
	
	



	4. BSSTK
	5.479
	0.865
	0.147 *
	−0.014
	0.384 **
	1
	
	
	



	5. BSSMK
	5.632
	0.841
	0.159 *
	−0.141*
	0.332 **
	0.594 **
	1
	
	



	6. Knowledge Reconstruction
	5.564
	0.817
	0.126 *
	−0.138 *
	0.321 **
	0.575 **
	0.641 **
	1
	



	7. Sustainable Innovation Ability
	5.384
	0.943
	0.201 **
	−0.067
	0.355**
	0.649 **
	0.662 **
	0.663 **
	1







Note: N = 259, ** denotes p < 0.01, * denotes p < 0.05.
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Table 4. Layer-by-layer regression analysis results.
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Variables

	
Sustainable Innovation Ability

	
Knowledge Reconstruction




	
M1

	
M2

	
M3

	
M4

	
M5

	
M6






	
R & D Investment

	
0.126 *

	
0.069

	
0.099 *

	
0.072

	
0.044

	
−0.008




	
Enterprise Scale

	
−0.153 *

	
−0.017

	
−0.014

	
0.013

	
−0.231 ***

	
−0.099 *




	
Enterprise Age

	
0.373 ***

	
0.070

	
0.149 **

	
0.041

	
0.373 ***

	
0.097




	
BSSTK

	

	
0.372 ***

	

	
0.287 ***

	

	
0.284 ***




	
BSSMK

	

	
0.404 ***

	

	
0.276 ***

	

	
0.427 ***




	
Knowledge Reconstruction

	

	

	
0.600 ***

	
0.301 ***

	

	




	
F

	
17.149 ***

	
61.575 ***

	
56.654 ***

	
61.919 ***

	
15.836 ***

	
46.855 ***




	
R2

	
0.168

	
0.549

	
0.472

	
0.596

	
0.157

	
0.481




	
(Adj-R2)

	
0.158

	
0.540

	
0.463

	
0.586

	
0.147

	
0.471








Note: *** denotes p < 0.001, ** denotes p < 0.01, * denotes p < 0.05.
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