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Introduction

As digital technology has advanced, firms are engaged 
on a process of digital transformation. They have profoundly 
revolutionized their business activities and significantly changed 
their supply chain governance processed and practices [1, 2]. One 
of the most remarkable changes is the upgrading of the supply 
chain systems used by manufacturers to transact with trading 
partners. Digitalization driven by new technologies is one of 
the hottest topics in the era of Industry 4.0 [3], attracting the 
attention of both practitioners and scholars. In the Industry 4.0 
era, digitalization with the aim of improving operational efficiency 
and supply chain governance [1], can significantly transform or 
promote supply chain innovation activities and effectiveness 
[4]. However, the majority of studies stop at discussing the  

 
technological implications of digitalization, without digging 
deeper into the subsequent consequences of these technological 
activities [5]. 

In this study, the biggest difference between our paper and 
other literatures lies in the processing of questionnaire data. Most 
studies based on questionnaire data use factor analysis method. 
This method causes data loss due to exclude some questions from 
variable construction. Accordingly, we use entropy weight method 
(EWM) for variable construction. It is a useful information weight 
model which has been extensively applied in similar studies [6-8]. 
In the standardized original data matrix, the degree of variation 
indicates the amount of information involved in each construct, 
and EWM evaluates constructs by measuring the degree of 
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differentiation. The greater the data variation of the construct, the 
more information can be derived, thus a greater weight is given 
to the indicator in this construct. According to literature, EWM is 
a reliable and effective tool in decision making [8-10] for several 
reasons. First, it has no strict restriction on the observation of 
data, data distribution and the number of constructs, and requires 
only the monotonic performance of numerical constructs to reflect 
the size. Second, it avoids the subjective interference of human 
factors on weights of constructs, thus improving the objectivity 
of the evaluation [8]. After deciding the main method, we then 
investigate how digital technology affects risk management 
capability through supply chain innovation and effectiveness. 
Supply chain innovation and supply chain effectiveness are two 
representative perspectives of supply chain governance. Supply 
chain innovation represents the innovation activities engaged 
and new technologies employed in the supply chain, whereas 
supply chain effectiveness represents the speed of integrating 
resources. We are also interested in how corporate performance 
moderates the relationships between digital technology and risk 
management capability. This inquiry sheds light on the ongoing 
debate of firms’ maximum profits and innovation activities 
funds. In the digital age, it is important to investigate whether a 
mechanism is effective in inducing risk management capability 
arising from digital technology using. 

Research on supply chain resilience has been flourishing over 
the past decades with significant achievements made. For instance, 
supply chain resilience strategies, including alternate inventory, 
enhancing security, encouraging fund supply, postponement, 
building relationship with supplier, demand forecasting, and 
information sharing have been proposed and tested in various 
contexts [11]. A resilient supply chain can mitigate risks and 
reconstruct the supply chain after experiencing disruptions. 
Despite important achievements, the sudden arrival of the 
COVID-19 pandemic in late 2019 and the massive disruptions it 
caused to the global supply chain warns that our supply chain is 
yet to be resilient enough. 

For instance, food suppliers could not sell their food products 
out to restaurants and pubs because of the lockdown measures 
those countries had to impose. At the same time, at the other end 
of the food supply chain, customers started to have panic buying 
behaviors out of fear and anxiety for food shortages. Consequently, 
food distribution was interrupted with a lack of food for some and 
food waste for the others. 

There are three main reasons for our study to focus on the 
food supply chain. Firstly, food plays an important role to daily 
lives for human being [12]. The nature of food product is different 
from other consumer goods such as electronics as it concerns 
the life and health of the humankind and other living creatures, 
without which a good future cannot be developed. This is also 
emphasized by SDGs and its sub-targets. Secondly, the current 
food supply chain shows an urgent need for improvement in 
resilience and sustainability. The current food supply chain is not 

resilient enough when facing uncertainties such as agricultural 
shortage, which result in hunger and inequality. Food distribution 
is unfair where some people have more than needed and others 
struggle to meet basic needs. For instance, the UK wasted 9.5 
million tons of food in 2018 [13], while over 8 million people 
in other parts of the world were living in hunger [14]. Thirdly, 
sustainable food systems can thus help maintain food security and 
they are productive and resilient to climate change and natural 
disasters [15]. It is important to ensure food access and quality to 
all including the poor and the vulnerable by having resilient food 
production systems when disruptions happen so that people can 
live healthier lives [16]. 

The rest of the paper is organized as follows. Section 2 
presents a thorough review of relevant theories and develops 
hypotheses. Section 3 then provides a detailed description of the 
method employed in this study and Section 4 reports the results 
of the analysis. Section 5 discusses the main findings and the 
contributions of the study.

Literature Review and Hypothesis Development

The effects of digital technology on supply chain 
governance

 Digital Technology is an organizational effort to improve 
business performance or create new business models through 
new digital technologies [17]. In normal as well as in turbulent 
environments, these digital technologies show a promising role 
in supporting organizational and supply chain processes and 
achieving superior performance. 

With the wide application of digital technology in the field of 
supply chain, many scholars have discussed the effects of digital 
technology from different perspectives [18,19]. Previous studies 
have formed the framework of digitalization effect, including 
effect on supply chain structure, governance, and information 
interaction among participants [20,21]. In the last decade, 
manufacturing firms have been exploring how to use emerging 
digital technologies, e.g., big data analytics, artificial intelligence 
and blockchain, in their production and supply chain operating 
[22,23]. These technologies are seen as promising means to 
improve supply chain functions, such as procurement, logistics, 
scheduling and planning [24]. 

Digital technology has three main effects. First, digital 
technology promotes information sharing among different 
entities in the supply chain. [25] point out that big data technology 
can help improve the visibility of supply chain information, make 
supply chain decisions more intuitive and transparent, and 
better predict the uncertainty of supply and demand [25,26] find 
that blockchain, as a shared distributed database, can promote 
information sharing in the supply chain, reduce the degree of 
information asymmetry in the supply chain, and improve the 
cooperation efficiency of all participants in the supply chain 
[26]. Second, digital technology improves the traceability of 
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supply chain information. The existing research mainly focuses 
on the discussion how to use blockchain to improve product 
traceability and ensure product quality and safety. [27] believe 
that blockchain has endowed commodities with real traceability 
in the whole supply chain, reduce the possibility of product fraud 
and counterfeiting, and has a positive impact on reducing costs 
and improving efficiency [27]. The research of Behnke & Janssen 
[28] shows that blockchain technology realizes the information 
visualization of the whole process of food from raw material 
procurement to sales, which helps to establish a food quality 
and safety traceability system of the whole chain and ensure 
food safety [28]. Last, digital technology has improved the trust 
between different entities in the supply chain. The decentralized 
characteristics of digital technology such as blockchain enable the 
supply and demand sides to get rid of the trust relationship that 
can only be established by relying on personality or a third party 
under the traditional mode, realize “trust transaction without 
trust”, and effectively solve the agency problem in the supply chain 
management. The research of Korpela et al. [29] shows that the 
information integration functions of blockchain can reduce the 
occurrence of information distortion and opportunistic behavior 
of deception among members [29].

Specifically, big data analytics contributes to supply chain 
flexibility by effectively processing, visualizing and analyzing 
data, and thereby supporting data-driven decision-making, 
accurate understanding of the supply chain’s current state and 
predicting future changes, and faster adaptation to the changing 
environment [30-32]. The use of artificial intelligence, which is 
also significantly data-dependent, can contribute to supply chain 
agility by providing both flexibility and cost-efficiency through 
machine learning [33]. The decentralized nature of blockchain has 
the potential to make the supply chain more efficient, transparent, 
visible, traceable, flexible, and sustainable [34-36]. Blockchain 
ensures data quality and security, as all transactions are recorded 
in real time and cannot be altered [37]. Visibility is thus enhanced 
with boosted availability of high-quality supply chain information 
[38].

As Faruquee et al. [39] point out, supply chain governance 
requires capabilities such as innovation and effectiveness, which 
can be realized through the synergistic effects among various 
digital technology [39]. The development of these capabilities 
requires extensive market information, which is what digital 
technologies can deliver. From a supply-side perspective, Yang et 
al. [5] find a positive effect of digital technology on supply chain 
governance from the visibility aspect [5]. 

In sum, modern digital technologies, with their distinct 
functions, provide companies with various benefits that 
complement each other. Digital technology, characterized by 
the adoption of a large portfolio of digital technologies, can 
contribute to the predictive and responsive processes of supply 
chains, enhancing ultimately supply chain governance, including 

supply chain innovation and supply chain effectiveness in various 
environmental conditions. Based on this, this paper puts forward 
the following hypotheses:

H1a. Digital technology is positively related to supply chain 
innovation.

H1b. Digital technology is positively related to supply chain 
effectiveness.

The effects of supply chain governance on risk 
management capability

Enterprises with good supply chain governance can promote 
them to establish close relationships with suppliers and 
customers, strengthen information sharing, and reduce conflicts 
and risks [40]. Some studies also show that higher supply chain 
management can help improve the utilization of enterprise 
assets and reduce operating costs, thereby improving enterprise 
performance and improving risk management capabilities 
[41-43]. And a good supply chain interaction is conducive to 
enhancing the external expectations for the improvement of 
enterprise performance. Schwieterman et al. [44] discuss the 
impact of supply chain relationship on the credit rating of IPO 
enterprises from the perspective of supplier and customer 
portfolio characteristics [44].

According to the information theory, firms can reduce their 
bargaining power through single information flow, centralized 
resource allocation and high dependence on supply chain 
participants. However, these bargaining channels increase the 
risk of supply chain interruption [45] and the firm credit [46]. 
Therefore, improving supply chain governance can disperse 
information flow, reduce enterprise resource dependence, 
mitigate supply chain interruption risk and credit risk contagion 
effect, thus improving their ability to cope with environmental 
changes and mitigating the risk effect brought by economic policy 
uncertainty.

The existing literatures support that enterprises can generate 
revenue and improve performance by improving supply chain 
management, thus reducing enterprise risk. Therefore, as 
important mechanisms through which supply chains maintain a 
dynamic fit between information processing capacity and needs, 
innovative and effective supply chains are able to perpetuate a 
high level of performance in stable as well as in uncertain times, 
improving risk management capability. Therefore, this paper puts 
forward the following hypotheses:

H2a. Supply chain innovation is positively related to risk 
management capability.

H2b. Supply chain effectiveness is positively related to risk 
management capability.

Based on hypotheses 1 and 2, this study proposes that 
digital technology indirectly impacts risk management capability 
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through two types of supply chain governance, namely supply 
chain innovation and supply chain effectiveness.

 Literatures have discussed that the adoption at high intelligent 
technology level can help firms respond faster to the changing 
environment and facilitate the risk management [47,48]. Digital 
technology has significantly improved the operation efficiency 
of the supply chain, reduced the potential risks that may arise 
from various factors, and enhanced the capability of the risk 
management.

As organizational information processing theory suggests, 
organizations and supply chains need to increase their capacity 
for information processing because they operate in an increasingly 
uncertain environment [49]. With a dynamic fit between the 
capacity and need for information processing, the organization or 
supply chain can execute tasks successfully. Digital technologies 
can help organizations and supply chains to quickly adjust their 
information processing capacity to match the changing need 
and improve the risk management capability. Digital technology 
can not only bring new financing methods to enterprises, but 
also reduce the degree of information asymmetry, and further 
promote the formation of cooperative relationships in the supply 
chain, so as to improve the ability of enterprises to cope with 
environmental changes, resist risks, and mitigate adverse effects 
under economic uncertainty.

In other words, digital technology, as an input for the 
exchange relationship, affects risk management capability which 
is regarded as an output of the relationship, by influencing the 
exchange process (i.e. supply chain innovation and supply chain 
effectiveness). In sum, digital technology indirectly impacts risk 
management capability through supply chain innovation and 
effectiveness. Therefore, we propose the following hypotheses:

H3a. Digital technology has a positive indirect impact on risk 
management capability through supply chain innovation.

H3b. Digital technology has a positive indirect impact on risk 
management capability through supply chain effectiveness.

The moderating effect of corporate performance

 According to dynamic capability theory, corporate 
performance, are expected to help firms to adjust operational 
resources and gain competitive advantages in the unexpected 
external environment [50]. These moderating effects occur 
because corporate performance change how supply chain 
governance is experienced and perceived by both parties, and 
these changes in experience and perception can influence the 
manufacturer’s confidence and capability to behave better under 
uncertainty [51,52]. We propose that corporate performance 
strengthens the role of supply chain governance inducing strong 
risk management capability.

 Corporate performance moderates the effect of supply 
chain governance in two ways. First, corporate performance 

and supply chain governance are inseparable. Supply chain 
governance is one of a firm’s abilities to respond to emergencies 
[53]. High-level supply chain governance is an appearance of 
strong corporate performance, suggesting firms are good at 
transmitting information, perceiving the external environment, 
and coordinating the operation under uncertain ability [54]. 
The risk of emergencies has a relatively severe impact on firms’ 
operations in terms of supply and demand [55,56]. The purpose 
of each participant in the supply chain is to improve performance 
[57]. 

Corporate performance reflects a superior and unique way to 
coordinate, deploy, and allocate resources [58]. Therefore, strong 
corporate performance contributes to supply chain governance to 
produce a marked effect on risk management capability. Second, 
even though the manufacturer may not recognize the value of 
supply chain governance, corporate performance can hinder the 
manufacturer from neglecting supply chain governance. Good 
corporate performance can provide benefits for supply chain 
participants, fostering a cooperative, trustful and reciprocal 
atmosphere among them. Current literature has shown that 
Studies have shown that this atmosphere is an effective governance 
mechanism [59]. And then good corporate performance forces 
firms to pay more attention to supply chain governance, which 
can enhance the impact of supply chain governance on risk 
management capability. Therefore, we propose the following 
hypotheses:

 H4a. Corporate performance strengthen the relationship 
between supply chain innovation and risk management capability 
such that the relationship is more positive when corporate 
performance is better.

H4b. Corporate performance strengthen the relationship 
between supply chain effectiveness and risk management 
capability such that the relationship is more positive when 
corporate performance is better.

 To summarize, we propose a moderated mediation model 
that includes digital technology, supply chain innovation, supply 
chain effectiveness and risk management capability, as shown in 
Figure 1.

Methodology

Questionnaire and data collection

A survey-based quantitative approach is adopted to test the 
hypotheses, and the survey instrument is developed based on 
established measurement scales. First, literature related to the 
key concepts in our research model was carefully reviewed to 
identify valid survey items, based on which an English version 
of the questionnaire was created. As the target respondents are 
mainly Chinese-speaking, a back-translation method involving 
two bilingual researchers [60] was applied to the survey 
instrument. Specifically, a researcher translated the questionnaire 
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into Chinese, and the Chinese version was then translated back 
into English by another researcher. Based on discussions and 
mutual agreements, minor revisions were made to the Chinese 
version of the questionnaire to avoid any possibility of confusion 
among respondents. Second, the questionnaire was reviewed by 
three industrial and five academic experts, based on which further 
minor modifications were made to ensure clarity of questions and 

the face validity of the survey instrument. Lastly, a pilot study was 
conducted with 10 respondents before the survey was launched 
officially. After reviewing the received responses and feedback, 
several minor linguistic adjustments were made to ensure 
the readability, interpretability, and structural accuracy of the 
questionnaire. 

Figure 1: Conceptual model.
Notes: The dashed line indicates the indirect effect of digital technology on risk management capability.

In addition to questions related to the constructs, general 
questions, on employee size and annual revenue and ownership 
are also included in the questionnaire and treated as control 
variables in data analysis. Theoretically, large firms tend to 
possess more resources, for example in the form of qualified 
personnel and tacit knowledge [61].

We collaborated with a professional market research 
company in China to collect data. Such professional support is 
a popular alternative to traditional approaches and has been 
increasingly used in recent studies of supply chains and operations 
management [31,62,63]. 

With the help of the research company, the questionnaire was 
emailed to a total of 300 randomly selected Chinese SMEs in food 
manufacturing industry. 215 responses were returned, among 
which 186 were complete and considered valid, representing a 
response rate of 62%. Table 1 shows the statistics of the sample. 
Various firms of different sizes from different areas are included. 
The sample also covers a variety of ownership types (private, 
state-owned, joint venture and foreign). In terms of firm size 

measured by employee number, there is a sizable representation 
(43.55%) of firms with 51 to 100 employees and almost one-fourth 
of responses are from firms with 11 to 50 employees (24.73%). 
Most of the participants have been at their firm for more than five 
years, suggesting that they are knowledgeable about the subjects 
included in the questionnaire [64,65]. 3.2. Variable Construction

This part displays entropy weight method (EWM) for variable 
construction. EWM is an evaluation approach to determine 
weights of each item in a construct. To perform EWM, we first 
need to decide the objectives and define the decision matrix, and 
then to calculate the standardized decision matrix, probability 
of the attribute/response, the entropy value of the attribute/
response, degrees of divergence (information contained) in each 
response and the entropy weights. This procedure is performed in 
the following steps: 

i.	 Decide the objectives. In this study, risk management 
capabilities, digital technology and supply chain governance are 
the objectives.
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ii.	 Define the decision frequency matrix. Formulate a 
matrix  
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The resulting item weights for the constructs are shown in 
Appendix A. 

Table 1: Sample statistics.

Company

Sales (mRMB) % Ownership %

< 1 1.08 Private 53.23

5-Jan 6.45 State-owned 20.43

10-May 20.97 Joint venture 20.43

Nov-50 29.57 Foreign 5.91

50-100 19.35
Area %

>100 22.58

Number of employees %
Northeast China 6.45

East China 13.98

< 10 1.08 North China 4.3

Nov-50 24.73 South China 33.87

51-100 43.55 Central China 37.1

101-200 11.83 Northwest China 0.54

201-300 18.81 Southwest China 3.76

Tenure of respondent in organization (years) %

   

<1 5.91

5-Jan 22.58

10-Jun 26.88

15-Nov 25.27

>15 19.35

Table 2: Descriptive statistics.

Variables N Mean S.D. Min Median Max

Risk management capability 186 5.479 0.826 1 5.64 6.817

Digital technology 186 5.327 0.964 1.05 5.563 6.695

Supply chain innovation 186 5.468 0.984 1 5.61 7

Supply chain effectiveness 186 5.511 0.816 1.138 5.683 6.725

Corporate performance 186 5.734 0.699 2.856 5.84 7

Sales 186 4.274 1.263 1 4 6

Age 186 3.296 1.187 1 3 5

Ownership 186 0.204 0.404 0 0 1
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Table 3: Correlations.

  1 2 3 4 5 6 7 8

1. Risk management capability 1              

2. Digital technology 0.594*** 1            

3. Supply chain innovation 0.644*** 0.691*** 1          

4. Supply chain effectiveness 0.758*** 0.693*** 0.677*** 1        

5. Corporate performance 0.725*** 0.600*** 0.621*** 0.670*** 1      

6. Sales 0.088 0.192* 0.092 0.093 0.114 1    

7. Age 0.086 0.131* -0.019 0.092 0.068 0.541*** 1  

8. State 0.01 0.134* 0.111 0.066 0.071 -0.004 -0.036 1

Notes: *** p<0.01, ** p<0.05, * p<0.1.

Table 4: Regression results.

Dependent Variable  Supply Chain Innova-
tion  Supply Chain Effectiveness  Risk Management Capability

 Model 1 Model 2 Model 3 Model 4 Model 5 Model 6 Model 7 Model 8 Model 9

Constants 5.192*** 
-0.27

1.910*** 
-0.322

5.176*** 
-0.225

2.442*** 
-0.269

5.186*** 
-0.228

2.051*** 
-0.302

1.157*** 
-0.295 -2.772 -2.394

Control variable

Sales 0.111 
-0.068

0.019 
-0.05

0.039 
-0.057 -0.08 0.038 

-0.057 -0.08 -0.042 -0.075 -0.046

Age -0.148 0.005304 0.043 
-0.06

0.021 
-0.044

0.039 
-0.061

0.059 
-0.045

0.006 
-0.04

0.049 
-0.039

0.014 
-0.036

Ownership 0.264 
-0.178

0.031 
-0.131

0.138 
-0.149 -0.164 0.026 

-0.151 -0.267 -0.205 -0.225 -0.195

Independent variable

Digital technology   0.715*** 
-0.056   0.596*** 

-0.047   0.243*** 
-0.066

0.122** 
-0.058

0.096 
-0.06

0.033 
-0.054

Mediator

Supply chain inno-
vation           0.389*** 

-0.064   0.638*** 
-0.228  

Supply chain effec-
tiveness             0.670*** 

-0.067   0.742*** 
-0.222

Moderator

Corporate perfor-
mance               0.965*** 

-0.218
0.715*** 

-0.218

Interaction                  

Supply chain innova-
tion ×               0.075** 

-0.036  

Corporate performance

Supply chain effec-
tiveness ×                 0.049*** 

-0.016

Corporate perfor-
mance                  

Sobel           0.278*** 0.399***    

N 186 186 186 186 186 186 186 186 186

R2 0.027 0.49 0.016 0.483 0.01 0.469 0.586 0.61 0.666

Adj R2 0.011 0.479 0 0.472 -0.006 0.454 0.575 0.595 0.653

Notes: Standard errors are in parenthesis. *** p<0.01, ** p<0.05, * p<0.1.
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Results and Discussions

Descriptive statistics and correlations

Table 2 presents the descriptive statistics of the variables. The 
mean value of Risk management capability is 5.479. The minimum, 
median and maximum are 1.000, 5.640 and 6.817, respectively. 
The mean value of variable Digital technology is 5.327 and the 
minimum, median and maximum are 1.050, 5.563 and 6.695, 
respectively. The mean value of variable Supply chain innovation 
is 5.468 and 1.000, 5.610 and 7.000 are the values of minimum, 
median and maximum. And the average of variable Supply chain 
effectiveness is 5.511, and the minimum, median and maximum 
are 1.138, 5.683 and 6.725, respectively. This means sample firms 
frequently use digital technology in supply chains. The mean 
value of variable corporate performance is 5.734. The minimum, 
median and maximum of the above variable are 2.856, 5.840 and 
7.000. As for control variables, the mean value of Sales, Age and 
Ownership are 4.274, 3.296 and 0.204, respectively.

Table 3 reports the correlations of the above variables. The 
correlation coefficient between Digital technology and Risk 
management capability is positive and significant at 1% level. This 
finding shows that Digital technology is positive relates to Risk 
management capability. The mediators, Supply chain innovation 
and Supply chain effectiveness, have positive and significant 
correlation coefficients with Risk management capability and 
Digital technology. These correlations show that supply chain 
governance have strong positive relation with the above two kind 
variables.

Non-response bias

 Following Armstrong & Overton [66], non-response bias is 
assessed by comparing firm characteristics of early responses and 
late responses. There are 94 and 92 responders in the early and 
late subsamples, respectively. T-test results show no significant 
differences between early and late responses in terms of firm 
annual revenues, birth years and ownership type. In addition, 
we also do T-test for digital technology, supply chain innovation, 
supply chain effectiveness, risk management capability and 
corporate performance. No significant differences are found in 
the T-test results (p=0.245, p=0.131, p=0.182, p=0.243, p=0.409, 
respectively). Therefore, non-response bias is not a serious 
concern in our research [67].

Hypothesis testing

We used Stata 17.0 to test our hypotheses using the OLS 
regression technique. Table 4 summarizes the regression 
results. The results of Model 2 and Model 4 indicate that digital 
technology is positively related to supply chain innovation 
(b=0.715, p<0.001) and supply chain effectiveness (b=0.596, 
p<0.001). Therefore, H1a and H1b are supported. The results of 
Model 6 demonstrate that supply chain innovation is positively 
related to risk management capability (b=0.389, p<0.001), and 

the results of Model 7 report that supply chain effectiveness 
is positively related to risk management capability (b=0.670, 
p<0.001). Therefore, H2a and H2b are also supported. The results 
of Model 6 and Model 7 also prove that digital technology has a 
positive indirect effect on risk management capability through 
supply chain innovation (Sobel=0.278, p<0.001) and supply 
chain effectiveness (Sobel=0.399, p<0.001). Therefore, H3a and 
H3b are supported. The results of Model 8 and Model 9 indicate 
that corporate performance strengthen the positive effect of 
supply chain innovation on risk management capability (b=0.075, 
p<0.05) and the positive effect of supply chain effectiveness on 
risk management capability (b=0.049, p<0.001). Therefore, H4a 
and H4b are supported.

Test for endogeneity

Firms that have strong capabilities of supply chain are more 
likely to engage in digitalization, indicating a potential reverse 
causality issue. We addressed this endogeneity concern using 
instrumental variables approach and conducting a two-stage least 
squares (2SLS) regression. An instrumental variable should have 
a strong relationship with the independent variable (i.e. digital 
technology) but no relationship with the error term. We choose 
the firms’ foreign exchange and regional education level as our 
instrumental variables for digital technology. The variable foreign 
variable refers to the natural logarithm of one plus the number 
of firms’ overseas exchange in the past three years. The variable 
education level is the natural logarithm of one plus the number of 
schools of firms’ location province. We use the ivreg2 command of 
Stata to conduct the analysis. The results are shown in Table 5. The 
first-stage result indicates that foreign exchange and education 
level are positively related to supply chain governance (b=0.410, 
p<0.01; b=0.197, p<0.1). The post estimation shows that foreign 
exchange and education level are effective instrumental variables 
for digital technology (Anderson test p<0.01, Cragg-donald wald F 
statistic=26.477). In the second stage, supply chain innovation and 
supply chain effectiveness are regressed on the predicted value of 
digital technology obtained from the first stage and the control 
variables. The results indicate that predicted digital technology 
is positively related to supply chain innovation and supply chain 
effectiveness (b=0.800, p<0.01; b=0.485, p<0.01), consistent 
with the OLS results. These results suggest that the relationship 
between digital technology and supply chain governance is not 
unduly affected by endogeneity issues.

Conclusion

From the current volatile business environment, our study 
empirically investigates the role of the digital technology using in 
enhancing risk management capabilities of enterprises belonged 
to food manufacturing industry. An analysis of data collected from 
Chinese SMEs suggests that the use of digital technology in supply 
chain of firms, which is, in this paper represented by big data 
analytics, artificial intelligence and blockchain, has a significant 
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positive effect on supply chain governance, which in turn enhance 
firms’ risk management capability. Further, corporate performance 
strengthens the positive effect of supply chain governance and the 
positive indirect effect of digital technology on risk management 
capability. This paper has important theoretical contributions and 
practical implications.

This paper contributes to the supply chain governance literature 
by providing a different data processing method and fulfilling the 
lack of resilience and sustainability of food supply chains. Our 
study has two remarkable combinations of methods, referring 
to the combination of information science and management and 
the combination of questionnaire and qualitative method. Based 
on these combinations, we investigate the underlying processes 
of digital technology and how they work with risk management 
capability of firms. Accordingly, our study contributes to the 
digital technology literature by empirically investigating the effect 
of digital technology beyond the organizational boundary, to 
the supply chains. Our study also offers important management 
insights. The digital era provides new opportunities for radical 
innovation in firms’ and supply chains’ ways of generating and 
delivering value. Therefore, companies are advised to actively use 
digital technology. Especially in the current business environment, 
where unprecedented events have disrupted the physical supply 
chain, managers are urged to utilize digital tools to maintain a 
smooth information chain. 
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