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OPERATIONS, INFORMATION & TECHNOLOGY | REVIEW ARTICLE

The links between supply chain risk management 
practices, supply chain integration and supply 
chain performance in Southern Vietnam: A 
moderation effect of supply chain social 
sustainability
Ngoc Hong Duong1 and Quang-An Ha1*

Abstract:  This research examines the impact of supply chain risk management on 
supply chain integration, supply chain performance, and the moderation effects of 
supply chain social sustainability on these relationships. The results showed that supply 
chain risk management has a significant impact on supplier integration, internal inte-
gration, and customer integration. However, only supplier integration and internal inte-
gration significantly impact supply chain performance, while the relationship between 
customer integration and supply chain performance is not significant. The moderation 
effects of supply chain social sustainability positively enhance the impact of supply chain 
risk management on supplier integration and customer integration, while it reduces the 
impact of supply chain risk management on internal integration. The theoretical and 
practical implications are also provided in the current study.

Subjects: Production, Operations & Information Management; Operations Management; 
Supply Chain Management  
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1. Introduction
In the context of a growing globalization trend together with the turbulent dynamics of the social- 
economic environment, many multinational corporations worldwide, particularly those focusing on 
supply chain performance, are standing in front of both opportunities and challenges. A window of 
opportunities includes more access to capital flows, technology applications, human and knowledge 
capitals, cheaper imports, and scalable export marketplaces (Choi et al., 2012). In the meantime, these 
firms are facing a vast array of challenges that force them to cope with uncertainties, complexity, and 
intense competition in the global supply chain (Christopher et al., 2011; Tang, 2006). The literature has 
well-documented that risk management is prohibitively critical to supply chain performance, in which 
supply chain risk management identifies and manages risks by enhancing firms’ relationships with 
customers and suppliers (Jüttner et al., 2003; Kauppi et al., 2016). Indeed, risks associated with the 
supply chain management process have raised many concerns and asked for the firm’s agility in 
response. Various sources of risks including political risks, social-culture risks, and business risks, might 
result in disadvantages and inefficiency of the supply chain integration (Aron et al., 2005). Thereby, to 
mitigate risks and achieve business goals effectively and efficiently, managers are striving to cultivate 
collaborative power among stakeholders through implementing supply chain integration strategies 
(Flynn et al., 2010; Zhao et al., 2008). Though several scholars have proposed feasible approaches to 
manage risks in supply chain operations, such as contingency planning (Tomlin, 2006), mitigation 
practices (Ellis et al., 2011), dual sourcing (Trkman & McCormack, 2009), and postponement (Yang & 
Yang, 2010). On a global basis, supply chain integration is still largely considered as an effective strategy 
that helps the firm to enhance supply chain performance by avoiding disruptions caused by risks 
associated with the supply chain (Chaudhuri et al., 2018; Kim, 2009; Glenn Richey et al., 2009) 
(Horvath, 2001). The supply chain integration approach is typically portraited by both internal and 
external collaborations with strategic stakeholders, since then, firms can actively control both demand 
and supply risks from customers and suppliers (Riley et al., 2016). According to Frohlich and Westbrook 
(2001), internal collaboration could solve risk exposure issues.

Together with risk management objectives, both scholars and practicers are also paying more atten-
tion to the significance of sustainability in the firm’s supply chain (Dubey et al., 2015; Hao et al., 2018; 
Mani et al., 2020; Tsao, 2015). Firm managers attempt to embrace values of sustainability into the supply 
chain process, which in turn increase the firm’s operational performance and gain competitive advan-
tages (Yadlapalli et al., 2018). Generally, these sustainability incentives can convey plenty of positive 
effects to the local community by driving towards long-term development, improving corporate social 
responsibilities, supporting employee’s well-being. Several studies have emphasized the essential roles 
of sustainability practices in enhancing supply chain collaborations as well as supply chain performance 
(Flynn et al., 2010; Wang et al., 2016). However, not many works of literature over the past decade have 
focused on the relationship between sustainability practices and collaboration in the supply chain risk 
management (Mani et al., 2018; Mani, Gunasekaran, et al., 2016). As a result, our research realizes the 
importance of a further study to examine how supply chain risk management practices impact the 
global supply chain with a consideration of social sustainability’s effects. Therefore, the current study is 
developing a research framework at the aim to address the following questions: (1) Is supply chain risk 
management related to supply chain integration? (2) How do the three dimensions of supply chain 
integration (internal, supplier, and customer) affect supply chain performance? (3) To what extent can 
social sustainability practices influence the relationship between supply chain risk and supply chain 
integration? By examining these research questions, our study will provide insightful understandings of 
the current literature in multiple aspects. To the best of our knowledge, this will be the first study that 
explores the impact of supply chain risk management on supply chain integration with the moderating 
role of supply chain social sustainability. In addition, our research further analyzes the relationship 
between supply chain risk management and supply chain integration and supply chain performance. 
Finally, this study investigates three dimensions of supply chain integration, the collaboration between 
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external linkage and internal linkage, and the influence of supply chain integration on supply chain 
performance.

The remaining sections of this paper are structured as follows. First, we reviewed theoretical back-
grounds of supply chain risk management, supply chain social sustainability, supply chain integration, 
and supply chain performance. Second, a research framework and hypotheses were developed based on 
the previous literature review. Next, methodology and data analysis were presented. Then we discussed 
both managerial implications and theoretical contributions following research results and findings. Last 
but not least, some limitations and future research were further provided.

2. Literature reviews

2.1. Supply chain risk management
Risk is identified as a “combination of probability or frequency of occurrence of a defined hazard and 
magnitude of the occurrence” (BS 4778, 1991). When dealing with the subject of the supply chain, risk can 
be considered an unpredictable failure or undesirable outcome. Supply chain risk means any risks that 
occurred during information flows, raw material, and production from the input suppliers at the initial 
stage to the end-users in the whole supply chain (Jüttner et al., 2003). Previous studies suggest that 
supply chain risk refers to “the negative deviation from the expected value of a certain performance 
measure, resulting in negative consequences for the focal firm” (Wagner & Bode, 2008) and “the 
potential variation of outcomes that influence the decrease of value-added at any activity cell in 
a chain” (Bogataj & Bogataj, 2007). In the context of supply chain risk management, it can be defined 
as the recognition and control of supply chain risks to decrease supply chain susceptibility through 
a collaborated access between supply chain actors (Jüttner, 2005; Jüttner et al., 2003). Moreover, supply 
chain risk management has been identified as the administration of risks through allocation and 
association among participants to secure effectiveness and efficiency for the supply chain (Tang, 
2006). Findings have further indicated that to reduce supply chain susceptibility within the supply net-
work, it is crucial to identify and manage risks through strong collaborations among stakeholders in the 
supply chain (Goh et al., 2007). The supply chain risk management process is an access including an 
adapted risk management process to justify, control, and approach risks in the supply chain (Ellegaard, 
2008; Manuj & Mentzer, 2008; Schoenherr et al., 2008). There are four main stages in the supply chain risk 
management process, which will be introduced in the following section.

Risk identification: The first stage in the supply chain risk management process is risk identification, 
potential risks relevant to the given problems in the supply chain will be identified in this stage. Previous 
attempts have demonstrated that an analytic hierarchy process technique can be used to explore 
possible risks (Tsai et al., 2008). There are several approaches introduced to discover risks in the supply 
chain such as a conceptual model (Trkman & McCormack, 2009) and a supply chain vulnerability map 
(Blos et al., 2009). Moreover, some researchers have developed a supply chain risk identification system 
(Kaya & Özer, 2009) and a quality value-focused process engineering methodology (Neiger et al., 2009).

Risk assessment: In this stage, supply chain managers involve in identifying effects and evaluat-
ing consequences that would be caused by uncertainties (Raiffa, 1982). The dedication of the 
possibility of each risk element will be considered. Objective information can determine uncertain-
ties; hence, the outcome of this action can be extracted. In other words, risk assessment means an 
assessment of the likelihood of something happening and the importance of upcoming results 
(Harland et al., 2003). Over the past years, many authors and experts have introduced several 
different methods to examine supply chain risk assessment. In general, there are two main 
methods used in risk assessment that are categorized based on the types of risk, including macro- 
risk assessment and micro-risk assessment (Ho et al., 2015).

Risk mitigation: In this stage, supply chain managers will propose possible strategies to manage and 
accommodate risks. The hazard totem pole (HTP) technique is considered a useful solution (Tummala & 
Mak, 2001), since it introduces an approach for the standardized assessment of supply chain risks and 
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accommodating the risk assessment conditions of their harshness. In addition, many other scholars and 
experts suggest a variety of methods applied in the risk mitigation process, including the buyer’s risk 
adjustment model (Shin & Benton, 2007), multiple regression model (Hung & Ryu, 2008), simulation 
model (Schmitt & Singh, 2012), and newsvendor model (Tang et al., 2012). Once risks were identified in 
the second stage, their issue harshness was evaluated, and as such, risk contingency plans might be 
promoted then. Since it is complicated to propose avoidance and mitigation plans for a single identified 
risk above, it begins by evaluating the total costs to apply each avoidance activity to mitigate and control 
the recognized risks.

Risk monitoring: In the final stage, supply chain managers will decide potential precautionary 
measures and provide some necessary guidance for further development in the future (Tummala & 
Mak, 2001). Risk data and information should be updated in this step. It is beneficial for the 
extended development of risk planning and assessment and efficient controlling and correcting 
activities. Information system management is particularly critical to the risk monitoring process, 
including authority policies, law and regulations, risk contingencies, and supply chain risk causes 
(Tummala & Schoenherr, 2011). A prior study has posited that an integrated abnormality diagnosis 
method could be helpful (Zhang et al., 2011). However, this approach remains some limitations, 
including accurate data will be not validated, and they can be only applied to quality risk.

2.2. Supply chain integration
Over the past decades, supply chain integration has been largely highlighted as an effective strategy 
to help multinational organizations deal with globalization’s dynamics and challenges (Frohlich & 
Westbrook, 2001; Zhao et al., 2008). Firms are making efforts to reinforce collaborative relationships 
with stakeholders who have both interests and responsibilities relevant to the supply chain operation 
at all stages (Wisner & Tan, 2000). In the literature, there are several definitions to conceptualize 
supply chain integration (Lee & Whang, 2004; Swink et al., 2007; Vickery et al., 2003). According to 
(Zhao et al., 2008), supply chain integration denotes the linkage and collaboration between firms and 
partners such as customers, suppliers as well as controlling the internal and external processes within 
the supply chain to achieve a firm’s objective goals effectively and efficiently. Although the concept of 
supply chain integration is incompatible and dissimilar from different pieces of literature, it is given 
much helpful knowledge to managers about the significance of collaboration and the necessity of 
a collective power among the firm’s stakeholders in the supply chain.

As an energetic ability, collaborations between supply chain partners can significantly improve a firm’s 
adaptive capability and enhance corporate awareness in the public eyes (Handfield et al., 2015). There 
are three priority aspects of supply chain integration, namely: supplier integration, customer integration, 
and internal integration (Frohlich & Westbrook, 2001; Zhao et al., 2011b). Internal integration means 
“the degree to which a manufacturer structures its organizational strategies, practices, and processes 
into collaborative, synchronized processes to fulfill its customers’ requirements and efficiently interact 
with its suppliers” (Flynn et al., 2010). In preference, customer integration is a “firm’s collaboration and 
coordination with the customers about the product designs, customer demands, and after-sales ser-
vices” (Zhao et al., 2011b), while the supplier integration is “a firm’s collaboration in activities and 
information-sharing processes with suppliers of the supply chain” (Vickery et al., 2003).

2.3. Supply chain social sustainability
Over the past few decades, many large multinational companies have paid a great concern to sustain-
ability practices due to the rising awareness of environmental and social manners. The definition of 
sustainability refers to satisfying the demands of the current generation without harming the demands 
of future generations (WCED, 1987). Sustainability comprises three salient dimensions: economic, 
environmental, and society (Carter et al., 2011). A previous study has conceptualized the term of supply 
chain social sustainability as “the creation of coordinated supply chains through the voluntary integration 
of social, environmental, and economic considerations with key inter-organizational business systems 
designed to effectively and efficiently manage the capital, information, and material flows associated with 
the production, procurement, and distribution of services and products to improve the resilience of the 
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organization over the long and short-term and increase profitability and competitiveness and meet 
stakeholder requirements” (Ahi & Searcy, 2015). A large volume of evidence has indicated that social 
sustainability practices can considerably benefit firms, for instance, gain competitive advantages and 
win customer trust; hence, these lead to an increase in operational performance and supply chain 
performance (Klassen & Vereecke, 2012; Rao & Holt, 2005). Moreover, firms have further achieved the 
firm’s objective goals effectively and earn a reputation worldwide if they actively encourage social 
sustainability incentives in their supply chain management which emphasize improving employees’ 
working conditions (i.e., well-being, health, and safety . . .) (Freire & Alarcón, 2002; Yuan & Woodman, 
2010). Therefore, many firms also have proactive plan and green policies to enhance the their perfor-
mance (Gharaei et al., 2021; Shu et al., 2020). In a meantime, several scholars have introduced various 
methods to measure supply chain social sustainability based on different countries and markets 
(Domingues et al., 2015; Huq et al., 2014; Kozlowski et al., 2015). For example, “safety, wages, and 
labor practices” are three significant aspects of social sustainability practices in India (Mani et al., 2015; 
Mani, Gunasekaran, et al., 2016). Meanwhile, “health, safety, quality of life, and worker rights” are four 
significant factors relevant to social issues in Bangladesh’s industry (Huq et al., 2016). In the current 
study, social sustainability incentives are illustrated by five main factors that influence social sustain-
ability practices in emerging markets such as “philanthropy, safety, equity, human rights, and health & 
welfare”.

3. Hypotheses development

3.1. The relationship between supply chain risk management and supply chain integration
According to Information Processing Theory, there is a positive relationship between supply chain risk 
management and supply chain collaboration (Galbraith, 1974). In this study, the authors recommend 
that to overcome the complexity and unpredictable changes from the environment; firms should focus 
on improving information processing systems and updating quality information. Supply chain managers 
must improve tasks and perform skills to deal with uncertainties and risks; they also need to process and 
update information and data. Furthermore, internal linkage can not only prevent firms from internal 
interruptions but also help firms to respond to unpredictable changes inside quickly and accurately. 
Furthermore, early recognition of supply chain risks can result from solid internal collaboration (Riley 
et al., 2016). Meanwhile, external collaboration provides trustable and updated information from the 
micro and macro environment; therefore, firms can quickly detect traditional risks and improve their 
ability to effectively respond to supply chain risks (Kauppi et al., 2016; Schoenherr & Swink, 2012a). To 
mitigate supply chain risks, firms should enhance internal collaboration to increase their adaptive 
capability and process information from their customers and suppliers (Schoenherr & Swink, 2012a). 
Through advanced information processing operations, supply chain managers can predict and recognize 
risks timely. In addition, managers can prepare warning schemes and develop plans to mitigate risks 
efficiently (Fan et al., 2017). Moreover, firms often exchange information and data with their strategic 
suppliers, and customers will gain competitive benefits, including shortening bullwhip effects, predicting 
risks quickly, and knowing the exact demands (H. L. Lee et al., 1997). In brief, these studies have outlined 
the positive relationship between supply chain integration and supply chain risk management.

In an analysis of supply chain risk management and supply chain integration, the Information 
Processing Theory has suggested a positive interaction between these two concepts (Galbraith, 1974). 
This theory examines the importance of information and the quality of information to overcome 
environmental unpredictability. Through a considerable amount of information quality, decision- 
makers must manage risk and eliminate tasks to achieve effective and efficient supply chain perfor-
mance. Additionally, they must enhance traditional risk discovery, avoidance, and response abilities for 
the local firms, customers, and supplier integration to improve collecting timely and trustable outside 
information (Kauppi et al., 2016; Schoenherr & Swink, 2012b). Therefore, by improving the collecting and 
preparing of information connected to scheduling, operational, and logistics activities, external integra-
tion supports organizations to deal with unpredictability and control supply chain risks.
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Supply chain risk management can be enhanced by making a joint decision, sharing informa-
tion, and pairing systems among firms, suppliers, and customers. For example, before risks occur in 
the supply chain, firms and their partners can predict and discover risks quickly through greater 
information sharing and effective response (Flynn et al., 2010). To reduce the information asym-
metry in the supply chain; external integration helps to validate the number of demands, allocate 
resources efficiently, and reduce the bullwhip effect (H. L. Lee et al., 1997; Schoenherr & Swink, 
2012b). Moreover, previous research has indicated that supply chain partners often coordinate and 
share information, which leads to reducing the bullwhip effect. Firms can quickly predict supply 
and demand changes through joint decision-making with their customers and suppliers (Danese 
et al., 2013). It is also stated that supply chain risk management can be enhanced when firms 
receive on-time and accurate data from the business environment. It is worth recognizing that 
organizations can frequently improve the decision-making process by sharing problems and com-
municating transparent information with their partners. Following the above arguments, there are 
two hypotheses established that: 

Hypothesis 1: Supply chain risk management has a positive impact on supplier integration.

Hypothesis 2: Supply chain risk management has a positive impact on customer integration.

Previous research showed that information clarity is an essential factor for better decision-making 
within a firm. To examine the clarity induced by the firm’s systems, the firm needs the ability to process 
and interpret information (Williams et al., 2013). The information processing ability has been found in the 
supply chain internal integration. For instance, cross-functional groups will illustrate, examine, and make 
decisions and processes on the information systems (Schoenherr & Swink, 2012b; Williams et al., 2013). 
Moreover, internal integration applies the consumption and function of knowledge collected from the 
outside environment. Hence, a firm’s managers will decide strategic decisions more accessible and 
reliable (Schoenherr & Swink, 2012b; Wiengarten et al., 2014). By sharing information and collaboration, 
different teams and functional departments allow managers to identify and clarify information effec-
tively and efficiently. This leads to modify operational settings on time and manage risks in the supply 
chain quickly (Flynn et al., 2010; Riley et al., 2016). Through internal linkage, managers can take 
advantage of economic benefits in the research and development of information technology. 
Managers can significantly acquire the ability to master information sharing and data processing in 
their supply chain. To respond to unpredictable changes and risks in the supply chain, firms should 
enhance their internal collaborations, since it helps to reduce disruptions and mitigate supply chain risks. 
Furthermore, outstanding internally integrated systems can increase risk identification and decrease the 
negative impact of results (Riley et al., 2016). Therefore, it is hypothesized that: 

Hypothesis 3: Supply chain risk management has a positive impact on internal integration.

3.2. Supply chain integration and supply chain performance
From the viewpoint of a firm’s abilities, it is examined that when a firm has a robust internally 
integrated system, it will accomplish a high level of external collaboration. In addition, the 
absorptive capability is one of the critical factors for a firm to achieve outstanding performance. 
Absorptive capability denotes “the ability of a firm to recognize the value of new, external 
information, assimilate it, and apply it to commercial ends” (Cohen & Levinthal, 1990, p. 128). 
Hence, the firm can analyze, understand, examine, and figure out new information relevant to its 
suppliers and customers. The more likely a firm can learn from external partners, the more easily 
the firm can understand its business to enhance external linkage. Therefore, an effective internal 
linkage will perform an impressive absorptive capability, including a technique for external colla-
boration (Takeishi, 2001) and skills to master external partners (Hillebrand & Biemans, 2004; Lane 
et al., 2006).The relationship between internal linkage and external linkage can be involved with 

Duong & Ha, Cogent Business & Management (2021), 8: 1999556                                                                                                                                    
https://doi.org/10.1080/23311975.2021.1999556

Page 6 of 27



three main factors of supply chain integration: sharing information, strategic alliance, and colla-
borating (Zhao et al., 2011a). Without an Enterprise Resource Planning (ERP) system, a firm might 
face many difficulties in collecting and delivering data among its cross-functional departments. 
Hence, it might lead to inefficiency in connecting a firm with its strategic partners. By comparison, 
firms that have well-established ERP systems can share data and distribute information among 
their internal units effectively and efficiently. In other words, firms cannot respond to their external 
partners on time and precisely if they cannot manage their internal linkage properly. Therefore, 
internally integrated firms are more connected with their strategic suppliers and customers (Bhatt, 
2000). It can be seen that sharing information within a firm is crucial for successful operational 
performance. It reduces unpredictable risks and realizes analytical problems relevant to external 
partners (Crocitto & Youssef, 2003). As a result, we suggest that developed internal linkage leads 
to impressive customer and supplier linkages. We hypothesize: 

Hypothesis 4: Internal integration has a positive impact on supplier integration.

Hypothesis 5: Internal integration has a positive impact on customer integration.

Supply chain performance refers to “the extended supply chain’s activities in meeting end-customer 
requirements, including product availability, on-time delivery, and all the necessary inventory and 
capacity in the supply chain to deliver that performance in a responsive manner” (Grimm, 2004). In 
a dynamic environment, firms should continuously and intensively improve their supply chain perfor-
mance to cultivate competitive advantages and win customers from their competitors in the market-
places. Previous research has suggested that internal linkage will increase the effectiveness of the 
process, management of demand and materials within an organization (Stevens, 1989). Internal linkage 
focuses on the collaboration between departments and units and the values and norms of employees 
(Germain & Iyer, 2006). With the development of internal linkage, information and data might be 
generated and delivered efficiently (Rosenzweig et al., 2003). Moreover, managers from different 
departments can form a team and work together to effectively satisfy the demands of their customers. 
Meanwhile, firms that frequently exchange stock information and order with their suppliers will collect 
the raw materials and goods on time at an acceptable price (H. L. Lee et al., 1997). To shorten upstream 
complications, supplier linkage will enhance the relationship between firms and their suppliers, informa-
tion sharing systems, and the status of available stock (Das et al., 2006). In addition, supplier linkage is 
beneficial for firms, such as empty stock, increasing the productivity of customer service and enhancing 
the speed and quality of delivery (Frohlich, 2002). At the same time, to develop demand prediction 
systems and satisfying customers’ needs, firms should pay more attention to customer linkage (Swink & 
Song, 2007). Collaboration between firms and their strategic customers leads to reducing the bullwhip 
effects. Also, firms can control their inventory and schedule their production efficiently when working 
together with their customers (H. L. Lee et al., 1997). Furthermore, many studies have identified that 
firms can gain competitive advantages with the supports of customer linkage (Germain & Iyer, 2006; 
Koufteros et al., 2005; Swink et al., 2007). To meet customers’ preferences, firms should frequently 
integrate with their customers and update product design and function based on customers’ require-
ments. Thus, all these examined works of literature above show a positive relationship between supply 
chain integration and supply chain performance.

In the era of supply chain collaboration, external collaboration means how firms include their 
external members to organize their inter-organizational practices, systems, processes, and activities. 
These external members consist of suppliers and customers (Chen & Paulraj, 2004; Zhao et al., 2011a). 
Supplier linkage refers to the collaboration and sharing of information with a firm’s strategic suppliers 
that present the overview picture of the suppliers’ processes, abilities, and restraints. In other words, it will 
not only lead to a more impressive planning and forecasting system but also effective product and service 
designs (Bowersox et al., 1999; Ragatz et al., 2002). On the other hand, customer linkage comprises close 
relationships and data-sharing activities with leading customers. Hence, the firm will enhance its 
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capabilities to identify and understand market demands and needs on time and effectively (Bowersox 
et al., 1999; Wong et al., 2011). Additionally, it increases operational plants to improve a high level of 
knowledge about customers’ behaviors and establish customer loyalty (Swink et al., 2007). Notably, it can 
be noted from these studies that better external integration will lead to the whole supply chain (Jayaram 
& Tan, 2010; Wong et al., 2011). Hence, we hypothesize: 

Hypothesis 6: Supplier integration has a positive impact on supply chain performance.

Hypothesis 7: Customer integration has a positive impact on supply chain performance.

Previous studies have reported that internal linkage includes teamwork, sharing information and 
data across all departments within a firm. In the supply chain integration analysis, the internal linkage is 
an essential factor that leads to the success of supply chain performance (Rosenzweig et al., 2003; Zhao 
et al., 2011a). From an operational ability, internal linkage might affect external linkage through many 
activities, such as information sharing systems, teamwork, and critical collaboration (Zhao et al., 2011a). 
In addition, the internal linkage will improve the communication across all departments; hence, it leads 
to manufacturing activities efficiently and effectively (Williams et al., 2013; Won Lee et al., 2007). Product 
development time and product varieties can be improved through internal integration practices 
(Koufteros et al., 2005). Overall, the above findings have proved that internal linkage is positively related 
to supply chain performance (Flynn et al., 2010; Swink et al., 2007). As a result, we hypothesize: 

Hypothesis 8: Internal integration has a positive impact on supply chain performance.

3.3. The moderation effects of supply chain social sustainability
Organizations that incorporate their strategic customers into their operational process and supply chain 
systems will increase their opportunities, benefits, and revenues by distributing high-quality products 
and services. Previous research has indicated that strategic customers can support organizations in 
developing the flow of information and enhancing integration systems. Hence, it enables organizations 
to better understand their customers’ insights and social manners (Gelhard & Von Delft, 2016). These 
organizations will take more commitments and responsibilities to society and local environment 
(Paulraj, 2011). As mentioned previously, the supply chain risk management practices play an important 
role in increasing that customer integration. The incorporation of social sustainability into that relation-
ship will create the higher performance of customer linkage, and, therefore, decrease customer pressure 
in the supply chain (Pullman et al., 2009). Therefore, we have the hypothesis Figure 1: 

Hypothesis 9: Supply chain social sustainability will positively enhance the relationship between 
risk management and customer integration.

Go along with the important role of risk management, organizations must enhance the risk 
management process to secure their staff’s health, safety, well-being (Das et al., 2008; Okun et al., 
2016), and employees’ working conditions (Jørgensen, 2008) to guarantee the supply chain performance. 
Besides risk management, previous studies reported that the inner organization’s attitude toward social 
sustainability could enhance the supply chain performance (Pagell & Gobeli, 2009; Voorde et al., 2011). 
For instance, staff welfare performs will improve operational performance (Pagell & Gobeli, 2009), or 
recent accidents and injuries reported at workplaces around the world also affect the supply chain 
performance. Therefore, when the organization promotes social sustainability, the role of supply chain 
risk management could be less important. Moreover, by applying cross-functional partnership and 
teamwork, internally integrated collaboration can play an important role in pursuing advanced techni-
ques and abilities linked with sustainability (Wolf, 2013, 2014). As a result, the existence of supply chain 
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social sustainability in an organization will lead to better internal integration while reducing the impact of 
supply chain risk management. Base on these argument, we thus propose the following hypothesis: 

Hypothesis 10: Supply chain social sustainability will decrease the relationship between risk 
management and internal integration.

Supply chain risk management could increase the external collaboration when it could provide 
suppliers a piece of information that is reliable and updated information from the micro and macro 
environment; therefore, firms can timely respond to supply chain risks (Kauppi et al., 2016; Schoenherr & 
Swink, 2012a). In a dynamic environment, supplier linkage is an essential key to the success of supply 
chain performance (Perols et al., 2013). Firms that often collaborate with their strategic suppliers also 
identify social issues and sustainability threats quickly and correctly (Huq et al., 2016; Klassen & 
Vereecke, 2012). Furthermore, it has been indicated that firms work with their major suppliers to 
contribute to society and achieve objective goals effectively and efficiently. These practices include: 
reducing pollution, protecting the eco-environment, volunteers, and charities (Vachon & Klassen, 2008). 
Traditionally, previous research has revealed that long-term relationships with suppliers will enhance the 
firms’ ability to perform social sustainability practices in the supply chain (Elkington & Fennell, 1998). By 
improving mutual trust and consistent traditions, firms and leading suppliers will preserve long-term 
relationships and share their common goals (Gimenez & Tachizawa, 2012). Hence, we hypothesize: 

Hypothesis 11: Supply chain social sustainability will enhance the relationship between risk man-
agement and supplier integration.

4. Methodology

4.1. Participants and data collection
This study was conducted by distributing an online survey to employees working in companies located in 
the southern Vietnam areas. These firms must have at least five years of experience running businesses 
in Vietnam with a registered capital commitment of USD 200,000 minimum. We based on these criteria 
to guarantee that all of these firms are in the mature growth stage of operation and they might have 
some awareness and concerns to sustainable practices. Furthermore, we only select participants who 
have at least 4 years of working experience in their current position. We got 378 replies in total, and after 

Figure 1. Research framework.
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screening to fulfill the above-mentioned conditions, 286 responses from 286 companies were retained 
and consumed for further data analyses. Table 1 shows the sample characteristics of this study:

4.2. Measurement
All revised measurement items used a 7-point Likert scale (ranging from Strongly disagree to 
Strongly agree) for these measurement items (Appendix A). The measurement for risk manage-
ment practices was adapted from (El Baz & Ruel, 2021), with four factors and 15 items in total: Risk 
identity (4 items), Risk assessment (4 items), Risk mitigation (3 items), Risk control (4 items). The 
supply chain social sustainability was adapted from the research of Mani, Agarwal, et al. (2016) 
and Mani and Agrawal (2015). The supply chain social sustainability is the first-order factor that 
included six second-order factors: Philanthropy (4 items), Safety (3 items), Equity (4 items), Health 
& Welfare (2 items), Human Rights (3 items), Ethic (2 items). The measurements from a prior study 
by Jajja et al. (2018) were used to measure the Supply Chain Integration, including Supplier 
Integration (4 items), Internal Integration (4 items) and Customer Integration (4 items).

5. Results and data analysis

5.1. Descriptive statistics, reliability and discriminant validity
We employed SmartPLS 3.0 to test the measurements of this study and identify their reliability and 
validity (Ringle et al., 2015). First of all, factor analysis was conducted, and most of items that have 
a factor loading greater than 0.7 are retained (J. F. Hair et al., 2011). Regarding the reliability test, 
composite reliability (C.R.) and Cronbach’s Alpha are greater than 0.7 to guarantee the high reliability of 
the measurements (Bagozzi, 2011; Fornell & Larcker, 1981). The convergent validity is also met when the 
average variance extracted (AVE) of all constructs is bigger than 0.50 (Chin, 1998). Tables 2 and Tables 3 
show the results of the descriptive statistics and reliability measurements.

To assess the discriminant validity of measurements, the Fornell-Larcker criterion and Heterotrait– 
Monotrait ratio (HTMT) were applied (Henseler et al., 2015). In Table 3, the results have shown that the 
square root of the AVE of each construct was more significant than other inter-construct correlations, 
which means discriminant validities of the constructs are met. Moreover, all Heterotrait-Monotrait ratios 
of the correlations between the constructs were in the range of 0.604 to 0.814, smaller than the 
threshold of 0.85, which means the discriminant validity was not an issue for this study.

5.2. Common method bias
As a self-answered survey, the relationship between one construct and another might be inflated, 
which leads to the common method bias (CMB). We follow Podsakoff et al. (2003) to adopt two 
tests to confirm whether our data is free from CMB. First, Harman’s single-factor test was con-
ducted in SPSS, and the result of this test showed that CMB was not a serious issue, as a single 
factor extracted from this method only explains 46% of the variance below the threshold of 50%. 
Moreover, the collinearity assessment approach (Kock, 2015) is also used to assess the CMB by 
examining the VIF generated for all constructs from PLS-SEM. The results showed that all VIF 
values in the model were well below the 3.3 thresholds, indicating CMB is not an issue (Kock, 2015).

5.3. Hypothesized model testing
We employed SmartPLS 3.0 (Ringle et al., 2015) to evaluate the structural model based on the 
significance of the estimated path coefficient and R-squared (J. J. F. Hair et al., 2016). Following 
J. F. Hair et al.’s (2011) recommendation, we examined the model with 5,000 bootstrap samples to 
ensure the results of estimated path coefficients are stable. The result of PLS-SEM is shown in Table 4. 
The adjusted R-squared values obtained for the four endogenous variables are also substantial: Supplier 
Integration (0.497), Internal Integration (0.622), Customer Integration (0.433), and Supply chain per-
formance (0.509).

The results showed that supply chain risk management positively impacts Supplier Integration (βH1 

= 0.589, p < 0.001), Customer Integration (βH2 = 0.466, p < 0.001), and Internal Integration (βH3 = 0.372, 
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p < 0.001); hence, H1, H2, and H3 are supported. For the hypothesis 4 and 5, Internal Integration only has 
a significant impact on Customer Integration (βH5 = 0.167, p < 0.05) while its impact on Supplier 
Integration is trivial (βH4 = 0.085, p > 0.05). The results also showed that Supplier Integration and 
Internal Integration positively impact Supply chain performance (βH6 = 0.234, p < 0.01 and βH8 = 0.405, 
p < 0.001 respectively); however, the relationship between Customer Integration and Supply chain 
performance is insignificant (βH7 = 0.158, p > 0.05); thus, H6 and H8 are supported while H7 is unsup-
ported. When it comes to the moderation effects of supply chain social sustainability on the relationship 
between supply chain risk management and supply chain integration, only two hypotheses (H9 and H10) 
are supported while the H11 is not supported (βH11 = 0.061, p > 0.05). In which, the supply chain social 
sustainability enhanced the relationship between risk management and Customer Integration (βH9 

= 0.121, p < 0.01) while decreasing the relationship between risk management and Internal Integration 
(βH10 = −0.092, p < 0.05). This study also showed that a firm’s capital investment or its years of operation 
doesn’t affect the supply chain performance. The results of PLS-SEM are shown in Figure 2.

5.4. PLS SEM multigroup analysis
We further the analysis by investigating the differences between the group of manufacturers 
(agriculture/agro-based food products, Mechanics and chemicals products and Fast-moving con-
sumer goods) and the group of nonmanufacturing firms (services, logistics, retailers and 

Table 1. Sample characteristics
Characteristics Frequency (N = 286) Percent (100%)
Company’s operation time
4–5 years 45 15.7

6–10 years 76 26.6

11–15 years 71 24.8

16–20 years 58 20.3

Above 20 years 36 12.6

Firm’s capital investment
Less than 1 million USD 106 37.1

1–5 million USD 117 40.9

More than 5 million USD 63 22.0

Industry
Agriculture/Agro-based food 
products

114 39.9

Mechanics and chemicals products 11 3.7

Fast-moving consumer goods 4 1.3

Retailer and Distribution 8 2.8

Logistics 46 16.1

Services 103 36.0

Respondent’s working experience
4–5 years 71 24.8

6–10 years 135 47.2

11–15 years 66 23.1

16–20 years 11 3.8

More than 20 years 3 1.0

Respondent’s position in the company
Employee 106 37.1

Middle Manager 117 40.9

Executive and top-level 63 22.0
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distributors) due to the their differences in operational functions within their organizations. was 
performed to generate the results. We perform the Multigroup Analysis on SmartPLS with the 
5,000 re-sampling bootstrapping (Sarstedt et al., 2011) and the differences in group-specific path 
coefficients is significant when the MGA p-value is <0.05 or >0.95 for a specific

The results showed that there are several differences between two groups of firms in some 
hypotheses. We found that the impact of Internal Integration on Supplier Integration (H4) is signifi-
cant among the nonmanufacturing group while it is not significant in the manufacturer group. In 
contrast, the impact of Internal Integration on Customer Integration (H5) is more substantial with the 
manufacturers than the nonmanufacturing firms. Moreover, in nonmanufacturing firms, Customer 
Integration has a significant impact on Supply chain performance which might suggest the impor-
tance of customer integration for services, logistics, retailing and distributing firms to achieve success. 
However, the results of MGA coefficients differences are not significant in all examined paths.

6. Discussion and implications

6.1. Theoretical contributions
The findings of this research contribute several insightful knowledge to the current literature and 
practices in the field of supply chain management. First, our study confirms that supply chain risk 
management has a positive impact on supply chain integration. This finding is aligned with previous 
research investigating risk management in the supply chain (Fan et al., 2017; Galbraith, 1974; Kauppi 
et al., 2016; H. L. Lee et al., 1997; Riley et al., 2016; Schoenherr & Swink, 2012b). Moreover, our research 
has further proved that when companies always exchange information with their main suppliers and 
customers, the operational performance will be enhanced through reducing bullwhip effects, predicting 
potential risks, and knowing the updated demands (H. L. Lee et al., 1997). It is suggested that external 
collaboration can significantly increase the supply chain performance when firms are deals with 
uncertainties and risks in the supply chain.

Second, the empirical result shows that supply chain collaboration plays an important part in accom-
plishing supply chain performance. To achieve a firm’s goals effectively and efficiently, it is necessary to 
integrate collaboration between firms and their strategic suppliers in the supply chain. Hence, our study 
supports previous research on supply chain integration (Koufteros et al., 2005; Swink et al., 2007; Vickery 
et al., 2003; Zhao et al., 2013). Through the development of internal linkage, information and data can be 
exchanged and delivered quickly and sufficiently (Rosenzweig et al., 2003). This leads to the addition of 
mutual understanding across departments within an organization. In addition, our study has revealed 
that when companies actively keep in touch and sharing information related to inventory management 
and inventory status with their suppliers, the production progress will be ensured once the raw materials 
and goods are supplied on time at a reasonable price (H. L. Lee et al., 1997).

Third, the finding indicates that customer linkage does not significantly influence supply chain perfor-
mance, it turns out to be contrary to previous studies (M. Frohlich & Westbrook, 2001; Lee & Whang, 2004; 

Table 3. Correlations between research constructs
ICU INTE ISP RISK SCPF SSCM

ICU 0.798

INTE 0.575 0.861

ISP 0.693 0.521 0.832

RISK 0.678 0.652 0.698 0.709

SCPF 0.553 0.617 0.554 0.703 0.906

SSCM 0.572 0.678 0.513 0.625 0.711 0.728

* Diagonal elements are the square root of the average variance extracted 

Duong & Ha, Cogent Business & Management (2021), 8: 1999556                                                                                                                                    
https://doi.org/10.1080/23311975.2021.1999556

Page 14 of 27



Schoenherr & Swink, 2012b). This conflict conclusion can be explained due to the differences in respon-
dent’s perceptions which are probably influenced by employee’s positions, job tenure, and managerial 
knowledge. Empirical results have revealed that customer linkage does not weigh the same significance 
with internal linkage as supplier linkage, especially in some aspects. This finding is similar to a previous 
study by (Wiengarten et al., 2014) which that means when it comes to cost and innovation performance, 
the effect of internal collaboration on customer collaboration is weaker than that through supplier 
collaboration. There are no questions relevant to the cost between firms and their strategic customers; 
however, customers need to know the cost of purchasing a firm’s products and services. Hence, it leads to 
a low connection between internal and customer collaboration.

Table 4. The PLS-SEM results
Path Beta t-value Result
Main paths
H1: SC Risk Managment → 
Supplier Integration

0.589*** 7.598 Supported

H2: SC Risk Managment → 
Customer Integration

0.466*** 6.348 Supported

H3: SC Risk Managment → 
Internal Integration

0.372*** 5.558 Supported

H4: Internal Integration → 
Supplier Integration

0.085 0.914 N.S.

H5: Internal Integration → 
Customer Integration

0.167* 2.189 Supported

H6: Supplier Integration → 
Supply chain 
performance

0.234** 2.674 Supported

H7: Customer Integration 
→ Supply chain 
performance

0.158 1.839 N.S.

H8: Internal Integration → 
Supply chain 
performance

0.405*** 5.904 Supported

Moderation Effect
H9: SC Risk 
Managment*SC Social 
Sustainability → Customer 
Integration

0.076* 2.236 Supported

H10: SC Risk 
Management*SC Social 
Sustainability → Internal 
Integration

−0.092* 2.076 Supported

H11: SC Risk 
Management*SC Social 
Sustainability → Supplier 
Integration

0.061 1.588 N.S

Control Variables
Years of operation → 
Supply chain 
performance

−0.018 0.682 N.S

Firm’s capital investment 
→ Supply chain 
performance

−0.045 0.458 N.S

*Note. Significance level at ***: p-value < 0.001; **: p-value <0.01; *: p-value <0.05; NS: non-significant 
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Last but not least, our study can be considered as one of the first-ever studies investigating the 
moderating effects of supply chain social sustainability on the relationship between supply chain risk 
management and supply chain integration. The results have indicated the importance of the supply 
chain social sustainability when it can significantly enhance the impact of supply chain risk management 
on customer integration. Indeed, when social sustainability values are encouraged in the organizational 
culture and presented in the firm’s strategies, the customers will recognize its existence, and it will have 
a positive impact on them, making it easier for them to cooperate with the organization and help the 
organization overcome risk issues. As a result, risk management practices even have a stronger impact 
on supplier and customer integration. Especially, social sustainability negatively decreases the impact of 
risk management on internal integration. This can be explained that when internal employees acknowl-
edge the existence of social sustainability incentives, employees will disregard the importance of risk 
management because they think that social sustainability can ensure internal integration can take place 
smoothly. In other words, the role of supply chain risk management on internal integration will be 
decreased as social sustainability becomes stronger. This finding contributes new insights into under-
standings of the role of supply chain social sustainability in facilitating supply chain integration and 
supply chain performance.

In addition, through perceiving social sustainability in emerging markets, our study attempts to fill the 
current research gap by interpreting different dimensions of supply chain social sustainability in devel-
oped nations (Mani, Gunasekaran, et al., 2016). The finding indicates that companies frequently con-
tribute to the local community and support their employees; which in turn helps firms to improve their 
corporate reputation and credibility. Customers are also willing to purchase products and services from 
these firms that perform social sustainability commitments to the whole communities. While imple-
menting these sustainable and responsible commitments, companies should call for the collaboration of 
their strategic customers to participate in these meaningful campaigns. Besides, companies can encou-
rage their suppliers to act ethically and responsibly to enhance supply chain performance. Additionally, 
from the perspectives of employees as the firm’s internal customers, they are more likely to be satisfied 
and engaged with firms due to positive perceptions of workplace safety, employee’s well-beings.

6.2. Managerial contributions
In addition to theoretical contributions, this study also conveys several insights into managerial practices 
to enhance operational performance and supply chain performance through proper supply chain risk 
management, social sustainability practices, and supply chain integration. First, our findings provide 
evidence of the positive relationship between supply chain risk management and supply chain integra-
tion. It suggested that managers should pay more attention to the role of supply chain risk management. 
Supply chain managers need to improve their task performance and skills to deal with uncertainties and 
risks quickly and effectively. Besides, the result of the moderation effect of supply chain social 

Figure 2. The results of PLS- 
SEM.
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sustainability on the relationship between supply chain risk management and supply chain integration 
implies that managers should have a better understanding of the importance of sustainability practices 
and how they could contribute to supply chain performance. This study suggests that managers should 
be more actively collaborate and encourage their partners, including upstream suppliers and down-
stream customers, to act responsibly and contribute to the community. As a result, the supply chain 
performance will be significantly enhanced.

Second, firms’ managers should place a greater emphasis on supply chain integration, especially in 
supplier integration and internal integration. The finding indicates that customer integration does not 
support the successful performance of the supply chain. It proves that different forms of integration have 
different influences on different aspects of performance in the supply chain. As a result, it provides many 
helpful guidelines for managers to increase supply chain integration in a specific situation following firms’ 
objectives.

Third, the results help managers solve social issues responsively in several aspects. It encourages 
supply chain managers to enrich employees’ welfare and working conditions and contribute interests to 
the local community. Moreover, this study provides critical guidance to the supply chain management 
practices toward sustainable development when it emphasized the importance of social sustainability 
motives and their impact on facilitating supply chain performance. Our empirical result also shows that 
employees working in an organization that acts ethically and kindly will increase internal integration, 
even if they do not have a supply chain risk management system.

Last but not least, to control and manage risks in the supply chain, managers should improve all 
processes of risk management. Hence, managers can predict and recognize risks quickly and effectively. 
the collaborative practices within their organizations and their strategic partners are highly recom-
mended to implement to control risks and increase the firms’ performance. Improving integrated 
internal communications will increase gathering and collecting information from external sources 
efficiently and sufficiently.

6.3. Limitations and future research
The current paper remains some limitations that should be addressed in future studies. First, there 
are several aspects in supply chain risk management, and we have taken only a few aspects in our 
research. Hence, future research could explore other aspects, such as environmental risks, Covid- 
19 pandemic risks, and micro-risks. These risks might provide many practical guiding principles for 
managers in different situations. Second, to gain more insight into the differences between the 
group of manufacturers (agriculture/agro-based food products, Mechanics and chemicals products 
and Fast-moving consumer goods) and the group of nonmanufacturing firms (services, logistics, 
retailers and distributors), the PLS MGA was carried out. However, the insignificant differences 
between the 2 groups might be due to the low number of each group. So, future research could 
invest in a larger number of firms to better identify these differences.

Third, this research uses data gathered from a single country (Vietnam); therefore, it may affect 
the generability of the sample. Further studies should investigate a cross-country study; this will 
broaden the relationship among supply chain risk management, social sustainability practices, and 
supply chain integration in more significant contexts. Fourth, future researches may examine the 
relevant relationships in other specific industrial fields to explore more observations for managers. 
Fifth, there are three main pillars of sustainable development, including economic (profit), envir-
onmental (planet), and social (people) (Purvis et al., 2019). In our research, we only examine the 
social aspect. Hence, further studies could explore the rest two pillars to find the differences 
between them. Finally, our study chooses five particular supply chain social sustainability dimen-
sions because these are suitable for our country’s situation. Therefore, other studies could inves-
tigate other dimensions rated higher and received better in their countries.
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6.4. Conclusion
In brief, we conclude that our study contributes to both the literature and practices. Firstly, we 
prove that supply chain risk management is crucial and contributes to the success of supply chain 
performance. Secondly, social sustainability practices are essential to the supply chain perfor-
mance as well as to the long-term development of the global supply chain. These social sustain-
ability incentives should be widely encouraged in the global supply chain to raise manager’s 
awareness about its benefits and significance not only to firm performance but also to the 
stakeholder’s interests. Our findings also revealed that supply chain integration can be significantly 
enhanced thanks to supply chain social sustainability incentives. Moreover, we found that employ-
ees within an organization believe that firms that perform well in business ethics and social 
responsibility do not need to develop a supply chain risk management system. Last but not 
least, it is highly posited that supply chain integration plays a critical role to help firms gain 
competitive advantages and achieve a firm’s goals effectively and efficiently.
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Appendix A Questionnaire

Path Beta(Nonmanu- 
facturing)

Beta(manu- 
facturer)

BetaDiffer-ences MGA p-value

H1: SC Risk 
Managment → 
Supplier Integration

0.575*** 0.610*** 0.036 0.427

H2: SC Risk 
Managment → 
Customer 
Integration

0.523*** 0.352*** 0.171 0.881

H3: SC Risk 
Managment → 
Internal Integration

0.430*** 0.270*** 0.16 0.896

H4: Internal 
Integration → 
Supplier Integration

0.164* 0.001 0.163 0.768

H5: Internal 
Integration → 
Customer 
Integration

0.129 0.264*** 0.135 0.187

H6: Supplier 
Integration → 
Supply chain 
performance

0.237* 0.274* 0.037 0.412

H7: Customer 
Integration → 
Supply chain 
performance

0.218* −0.011 0.229 0.884

H8: Internal 
Integration → 
Supply chain 
performance

0.374* 0.487* 0.113 0.195

H9: SC Risk 
Managment*SC 
Social Sustainability 
→ Customer 
Integration

0.065 0.065 0 0.51

H10: SC Risk 
Management*SC 
Social Sustainability 
→ Internal 
Integration

−0.126* −0.021 0.105 0.104

H11: SC Risk 
Management*SC 
Social Sustainability 
→ Supplier 
Integration

0.04 0.102 0.062 0.238

Years of operation → 
Supply chain 
performance

−0.012 −0.193 0.181 0.941

Firm’s capital 
investment → 
Supply chain 
performance

−0.056 0.078 0.134 0.089

*Note. Significance level at ***: p-value < 0.001; **: p-value <0.01; *: p-value <0.05; NS: non-significant 
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Construct Measurement
SUPPLY CHAIN RISK MANAGEMENT
Risk identity (RID) rid1. We are comprehensively informed about basic 

possible risks in our supply chain

rid2. We are constantly searching for short-term 
risks in our supply chain

rid3. In the course of our risk analysis for all suppliers 
and SC partners, we select relevant observation 
fields for supply risks

rid4. In the course of our risk analysis for all SC 
partners, we define early warning indicators

Risk assessment(RAS) ras1. In the course of our risk analysis, we look for 
the possible sources of supply chain risks

ras2. In the course of our risk analysis, we evaluate 
the probability of supply chain risks

ras3. In the course of our risk analysis, we analyze 
the possible impact of supply chain risks

ras4. In the course of our risk analysis, we classify 
and prioritize our supply chain risks

Risk mitigation(RMI) rmi1. In the course of our risk analysis, we 
demonstrate possible reaction strategies

rmi2. In the course of our risk analysis, we evaluate 
the effectiveness of the possible reaction

rmi3. Supply chain risk management is an important 
activity in our company

Risk control(RCT) rct1. Our employees are highly sensitized for the 
perception of supply risks

rct2. Our risk management processes are very 
professionally designed

rct3. We have managed to minimize the frequency 
of occurrence of supply chain risks over the last 
three years

rct4. We have managed to minimize the impact of 
the occurrence of supply chain risks over the 
last three years

SUPPLY CHAIN SOCIAL SUSTAINABILITY (SCSS)
Philanthropy(PHIL) ssph1. Encourages supply chain partners to participate 

in philanthropic activities

ssph2. Volunteers at local charities

ssph3. Donates to charitable organizations

ssph4. Assists NGOs with societal development

Safety(SAFE) ssaf1. Ensures supply chain facilities adhere to strict 
safety regulations

ssaf2. Ensures women’s safety across the supply 
chain

ssaf3. Ensures the safe incoming and outgoing 
movement of product to and from trading 
partner facilities

(Continued)
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Construct Measurement
SUPPLY CHAIN RISK MANAGEMENT

Equity(EQUI) sseq1. Ensures strict adherence to gender non- 
discrimination policies at trading partner 
locations

sseq2. Ensures workplace diversity at trading partners’ 
facilities

sseq3. Ensures gender non-discrimination policies are 
in place at trading partners’ facilities

sseq4. Periodically audits trading partners to ensure 
adherence to equality policies

Health & Welfare(HEWE) sshw1. Ensures welfare of stakeholders at trading 
partner locations

sshw2. Ensures availability of health care facilities in 
trading partner locations

Human Rights(HURI) sshr1. Has a human rights policy for our 
manufacturing facilities

sshr2. Audits trading partner locations and ensures 
non-employment of child and bonded labor

sshr3. Ensures non-employment of sweatshop labors 
in trading partner locations

Ethic (ETHI) ethi1. Established an ethical compliance team, 
department or division in our manufacturing 
facilities

ethi2. Has established a set of transparent, 
comprehensive, and stringent ethical codes of 
conduct in our manufacturing units

SUPPLIER INTEGRATION (ISP) isp1. We have a high degree of information 
exchange with our primary supplier through 
information networks.

isp2. We share our procurement or production plans 
with our major suppliers-farmers, farmer 
cooperatives, etc.

isp3. We share our demand forecasts with our major 
suppliers.

isp4. We have a high degree of a strategic 
partnership with our major suppliers

(Continued)
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(Continued) 

Construct Measurement
SUPPLY CHAIN RISK MANAGEMENT

CUSTOMER INTEGRATION (ICU) icu1. We have a high degree of information sharing 
with major customers about market 
information

icu2. We have a high degree of joint planning and 
forecasting with major customers to anticipate 
demand visibility

icu3. We share our production plan with our major 
customers

icu4. We have a high degree of strategic partnership 
with our major customers

INTERNAL INTEGRATION (INTE) iin1. We realize data integration among all internal 
functions

iin2. We can real-time search the information of 
supply, production, and demand

iin3. We use cross-functional teams in the 
procurement process of agricultural products

iin4. We use cross-functional teams in new product 
development, e.g., developing new brands or 
introducing new product lines

SUPPLY CHAIN PERFORMANCE(SCPF) scpf1. Increased customer satisfaction with fulfillment

scpf2. Achieved compressed order lead time

scpf3. Increased customer service level
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