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Abstract 

Risk management is very important in supporting business sustainability. The choice of 

risk mitigation strategy is very crucial. An alternative strategy that is considered very 

effective in managing risk is a proactive strategy. This review was aimed to find out the 

strategy of risk mitigation proactive in general supply chain, resilience strategy in the food 

supply chain, and the relationship between proactive risk mitigation strategies and supply 

chain resilience strategies.  Supply chain resilience is the focal point of management to be 

task-oriented towards improvement, determination and continuity. Therefore, the 

mitigation process is an inseparable part of building supply chain resilience. The role of 

risk management provides important value for the company, there are four elements used 

to build or develop supply chain resilience, including supply chain (re-) engineering, 

collaboration, agility and risk awareness. Supply chain resilience strategies are reviewed 

on 3R aspects, which are ready, response and recover. 

1. Introduction 

Risks are classified into those that can be avoided 

and those that cannot be avoided. Risks are categorized 

into two main classes based on priority levels of risks 

that can be avoided and un-avoided. Thus, risk 

mitigation can be built and also mitigation plans 

(Shahzad, 2010; Choirun et al., 2020). Resilience 

strategies are used to deal with market and 

environmental shocks in maintaining the food supply 

chain (Folke, 2006). Factors affecting supply chain 

resilience are internal and external factors, internally 

occurring in the supply chain while external outside the 

control of the organizations involved (Christopher and 

Peck, 2004). Factors affecting food supply chain 

resilience that affect the resilience of such as natural 

disasters, technological failures, infectious diseases, 

terrorism and food security (Leat and Revoredo, 2013). 

Food supply chain resilience is determined by 

efficiency, innovation, resource management, responsive 

organization and supporting product quality. In order for 

the food supply chain to survive the structural aspects are 

needed and managed effectively to increase expertise or 

supply chain resilience (Manning and Soon, 2016). 

Supply chain resilience focus on improvement, 

determination and continuity (Morecroft et al., 2012). 

The mitigation process is an inseparable part of building 

food supply chain resilience. The role of risk 

management can increase understanding of the 

relationship between proactive mitigation strategies and 

supply chain management (Saglam et al., 2020). New 

strategies are needed to solve the problem. Risk 

mitigation strategies are expected to reduce risk, even 

used as a better solution to solve the problem (Rahmatin, 

2018). The purpose of this study is to find out (1) the 

strategy of risk mitigation proactive in the general supply 

chain, (2) resilience strategy in the food supply chain, (3) 

the relationship between proactive risk mitigation 

strategies and supply chain resilience strategies. The 

topics discussed in eight parts, including introduction, 

risk mitigation, supply chain risk mitigation strategies, 

proactive risk mitigation, strategic and operational 

resilience, supply chain resilience, supply chain 

resilience strategies, future risk mitigation in the supply 

chain and conclusions. 

 

2. Risk mitigation 

Mitigation is an action to reduce or minimize the 

potential negative impact of a problem (Chan, 2003). 

Supply chain risk is categorized into 3 main risks such as 

supply risk, manufacturing process risk and shipping risk 

(Sreedevi and Haritha, 2017). In reducing risk, 

observations of inventory, manufacturing and logistics 

are carried out (Vickery et al., 1999). Mitigation within a 
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company is needed to determine whether risks can be 

corrected properly and correctly so that there is no risk of 

hindering company activities. It becomes the basis for 

strategic decisions and to build a model to evaluate 

supply chain risk mitigation options (Mensah, 2017). In 

risk mitigation, the role of partners is also important, 

partners must support risk mitigation strategies because 

they can improve the efficiency of the strategy and assist 

companies to apply risk mitigation strategy effectively 

(Kurniawan et al., 2017). A theoretical decision 

framework provides a quantitative decision support 

system for selecting risk mitigation strategies in the 

supply chain (Andre et al., 2018). The type of food 

supply chain flexibility that is appropriate to mitigate the 

risk that is the risk of the manufacturing process and 

shipping risk (Sreedevi and Haritha, 2017). 

 

3. Risk mitigation strategies 

A risk mitigation strategy is a standardization that is 

applied to reduce potential risks. Implementation of this 

strategy includes the participation of employees, both as 

controllers (executors) and as management (Santoso et 

al, 2018). There are two types of supply chain risk 

mitigation strategies, proactive and reactive (Ghadge, 

2012). A proactive strategy is a prevention strategy 

before a risk occurs by taking appropriate action, 

whereas a reactive strategy is an action taken after a 

problem occurs, then taking steps to recover the 

uncertain conditions due to risk (Wieland and 

Wallenburg, 2013). In conditions of supply chain 

uncertainty, organizations can use either proactive or 

reactive strategies or both to deal with the situation. 

Mitigation strategies to deal with supply chain risks such 

as collaboration with major suppliers (Mikkola, 2006). 

Various supply chain risk mitigation strategies are 

practised by organizations including resilient strategy, 

lean strategy, agile strategy, flexible strategy. Of the 

various strategies described resilient and agile strategies 

can significantly improve supply chain performance 

(Wieland and Wallenburg, 2012).  

 

4. Proactive risk mitigation strategies 

Proactive and responsive risk mitigation strategies 

are important for handling supply chains, increasing 

responsiveness and enhancing company sustainability 

(Chopra, 2004). The supply chain must be proactive for 

strategic planning (Ivanov et al., 2014). Proactive risk 

mitigation strategies related to management/retailer 

development, supply chain contracts, product/process 

management, and supplier relations (Ghadge et al., 

2012). Disruption of the supply of raw materials, the 

production process can cause problems, therefore need to 

develop strategies to minimize risk in the supply chain 

with the aim of avoiding things that endanger the 

company (Mustaniroh et al., 2017). It is expected that 

supply chain management can see the future that it can 

face and survive the challenges that will come. In the 

case of pasteurized milk production, Santoso et al. 

(2018) reported the risks in the production process 

caused by raw materials, the production process, human 

resources, and machinery and equipment. The proactive 

mitigation strategies that should be developed are 

standardization and supervision to control the quality of 

raw materials, production process, and final product. 

4.1 Supply chain resilience 

Supply chain resilience is the ability that enables the 

supply chain to rebuild the business and make the supply 

chain stronger than before (Christopher and Peck, 2004). 

Resilience has a broader meaning than supply chain risk 

control (Brusset and Teller, 2017). Members of the 

supply chain are responsible for maintaining their 

organization and discussing social relationships, as well 

as supply chain resilience (Gölgeci and Kuivalainen, 

2019). Supply chain resilience will be enhanced by 

creating a culture of risk mitigation within the 

organization. Thus, the existence of a high-risk 

mitigation culture will increase the positive effect of a 

proactive risk mitigation strategy on the performance of 

the food supply chain (Christopher and Peck, 2004). 

Supply chain resilience shows the relationship between 

external capabilities, integration capabilities, 

improvement capabilities and resilience (Brusset and 

Teller, 2017). 

4.2 Supply chain response capacity 

The responsiveness of the supply chain has 

supported supply chain management, such as responsive 

manufacturing, responsive operations (Hallavo, 2015). 

The strength of a company to be responsive comes from 

the company's supply chain, as well as the members and 

collaborative efforts between the supply chain (Ayoub 

and Abdallah, 2019). To achieve a responsive supply 

chain, companies must have great coordination such as 

collaboration with suppliers, sharing information with 

customers or using sophisticated manufacturing 

technology (Roh et al, 2014). Effective implementation 

of integrated responsive supply chain strategies from 

inter-organizational resources, such as social-relational 

and integrated technology. Thus, a responsive supply 

chain is important so the supply chain can achieve a 

competitive advantage (Jahre and Fabbe, 2015; Nuryanto 

et al., 2020). 

4.3 Supply chain flexibility 

Supply chain flexibility is a reflection of an 

organization's ability to respond to an operational 
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process that is effective and efficient against changes or 

constraints (Sezen, 2008). Proactive supply chains must 

be flexible and easily adapt to the needs of their partners 

and environmental conditions in the limit/minimum time 

(Stevenson and Spring, 2007). Flexibility is aimed at the 

organization and inventory in the overall supply chain. 

Flexibility creates supply chain resilience by increasing 

flexibility in urgent situations (Christopher and Holweg, 

2011). 

 

5. Strategic and operational resilience 

Strategic resilience and operational resilience are the 

focus after improving supply chain systems. Resilience is 

the ability of organizations to overcome problems and 

improve the ability to change economic, physical, 

political and social situations for the better (Hamel, 

2003). Strategic resilience is resilience used in 

maintaining supply chain systems to support company 

trends to going well (Hamel, 2003). Operational 

resilience and strategic resilience are distinguished by 

the focus of the recovery strategy, which is based after 

handling challenges or after being made improvements 

and based on resilience in dealing with challenges, 

making management more proactive (Välikangas and 

Romme, 2012). Management can reduce risk by having a 

contingency or recovery strategy (Mintzberg, 1978). 

Strategic resilience needs to be clearly defined to 

accommodate from fluctuations in inventory unexpected 

(Hak et al., 2012). The company's goals are more 

specific, relevant and timely measurements are made. So 

that it can have a strategic impact and affect the 

performance of the food supply chain (Manning and 

Baines, 2004). Socio-economic supply chains 

(efficiency, responsiveness, and product quality) can be 

used at the strategic supply chain level or operational 

level (Bourlakis et al., 2014). 

 

6. Supply chain resilience 

Resilience is a proactive and holistic step to 

managing supply chains in improving strategies to 

consider risk, planning, resilience and disruption (Pettit 

et al., 2010). An important aspect of supply chain 

resilience is the capacity of the supply chain to deal with 

upheavals, disruptions, and unexpected events (Bhamra 

et al, 2011). Supply chains can survive in an unstable 

condition and produce products and services that are 

categorized as resilient (Blackhurst et al., 2011). In the 

resilience of the supply chain, companies are expected to 

be able to survive, adapt, and grow to solve changes and 

problems. Resilience has broader implications than 

controlling risk in the supply chain (Hendricks, 2005). 

Resilience in the supply chain is based that not all risks 

can be prevented (Jüttner and Maklan, 2011). The 

adaptive ability of the supply chain to prepare for 

unexpected events, respond and resolve problems at the 

level of control (Ponomarov and Holcomb, 2009). The 

concept of a resilient food supply chain from a systems 

perspective addresses four main capabilities to develop 

supply chain resilience (Christopher and Peck, 2004) as 

presented in Figure 1. 

6.1 Supply chain re-engineering 

Food supply chain re-engineering aims to overcome 

uncertainty with various aspects of the supply chain, 

including changes in customer needs and demands, 

information, and the influence of purchasing and 

ordering decisions (Radosevic et al., 2013). Supply chain 

resilience must be built before disruption and responsive 

preparation that is more efficient and effective 

(Ponomarov and Holcomb, 2009). A strong supply chain 

strategy will increase a company's ability to maintain 

operations in the event of a disruption (Tang, 2006). 

Mapping the supply chain network to direct and activate 

priority management planning is relevant for balancing 

operational efficiency with capacity needs (Sheffi and 

Rice, 2005). Effective handling of problems can be 

achieved through collaboration between different supply 

chain members (Blackhurst et al., 2011). 

6.2 Collaboration 

The basic principle of supply chain collaboration is 

information and application of knowledge throughout the 

supply chain increasing the visibility of operational 

reliability and efficiency and improving customer service 

(Faisal et al., 2006). Collaboration between 

organizations in integrated supply chains is needed to 

build supply chain resilience (Sheffi, 2001). 

Collaboration between supply chain members 

emphasizes how cooperation can support supply chain 

efficiency and provide strategic knowledge to improve 

food supply chain performance (Jüttner and Maklan, 

2011). Collaboration across the entire supply chain can 

significantly help reduce risk. The basic principle of 

 

Risk 

Awareness 

Agility Visibility 

Resilient 
Supply 
Chains 

Supply Chain 

Collaboration 

Supply Chains (re) 

engineering 

Figure 1. Supply Chain Endurance Aspects.  

Source: Christopher and Peck (2004) 
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collaborative work in the supply chain is the exchange of 

information to reduce uncertainty. The main priority for 

risk reduction must be the creation of supply chain 

communication for information exchange between 

supply chain members (Ireland, 2002). Horizontal 

collaboration occurs between organizations that work at 

the same level, usually in partnership, or different 

functional departments. Collaboration is important both 

before and during the problem but also after the problem 

it would also be good to continue, with the aim of 

increasing the ability of the system to achieve the future 

(Sheffi, 2005). 

6.3 Agility 

Agility in the food supply chain has a positive side, 

its rapid increase in adapting to unexpected changes or in 

demand also in supply (Pettit et al., 2010). Resilience in 

the food supply chain requires agility, subjects in agility 

represent a role to continuously for the most appropriate 

response to changes, decisions and patterns in the 

business environment (Lin et al., 2006). Supply chain 

agility is expected to react quickly to changes in supply 

and demand are uncertain (Christopher and Peck, 2004). 

The flexibility of the ease of the coordination process 

allows organizations to overcome the level of problems 

in the environment and operations (Manuj and Mentzer, 

2008). Visibility ensures trust in supply chains, 

prevention of overreaction, violations that occur and 

ineffective decisions in supply chain risk (Christopher 

and Lee, 2004). It is important to increase the visibility, 

speed and foundation needed in the food supply chain 

(Faisal et al., 2006). 

6.4 Risk awareness 

Risk awareness can be used for resilient supply chain 

planning and requires a supportive management role 

(Christopher and Peck, 2004). To realize a resilient 

supply chain, organizations need to develop appropriate 

management policies and actions to coordinate efforts in 

the supply chain network (Kleindorfer and Saad, 2005). 

The application of risk management or risk awareness 

enables the company to control the risks that will or are 

being experienced. Thus, risk mitigation or risk 

management needs to be done to reduce the risk that 

occurs (Wahyudin, 2016). Partners in the supply chain 

share common understanding and awareness in the 

process of operating systems (Faisal et al., 2006). Media 

is needed to learn, develop, and be better prepared for the 

future of the supply chain is the main thing of the supply 

chain resilience (Ponomarov and Holcomb, 2009). Some 

companies provide training to employees, suppliers/

retailers and customers about raising awareness of 

supply chain resilience (Blackhurst et al., 2011). 

Knowledge and understanding of the structure of the 

food supply chain is an important element in the security 

of the supply chain (Choi and Hong, 2002). Elements 

have resource sustainability often referred to as 

functional areas and are manifested in the supply chain 

process (Jüttner and Maklan, 2011). Considering the 

ability of management and the company needs to be 

done so, it can be operationalized and applied in practice 

if wants to advance understanding of supply chain 

sustainability (Bamberger and Pratt, 2010). 

 

7. Strategic resilience supply chain 

The strategy of resilience in the supply chain 

includes three-part, ready, response and recover 

regarding supply chain resilience. If supply chain 

resilience has been conceptualized, it requires the ability 

of the supply chain strategy to be ready to respond, 

restore and change the new order for the better 

(Tukamuhabwa et al., 2015). Within the framework 

through internal and external organizational 

considerations, the ability of the organization/individual 

where the food supply chain is ready, responding, and 

restoring conditions/circumstances supply chain 

relationships depend on the ability of each food supply 

chain organization to be efficient, flexible, responsive 

and meet customer specifications for the fulfilment of 

their products and services (Jüttner and Maklan, 2011). 

The framework must complement the indicators used as 

a process of activating the supply chain to create the 

value of the organization and increase their strategic and 

operational resilience for stakeholder approval (Faisal et 

al., 2006). Factors considered in supply chain resilience 

strategies are strategic leadership, value-based dynamics 

and the use of performance indicators in the context of 

external and internal influences at the executive, 

organizational and individual levels. Using the ready, 

response and recovery strategies to overcome internal 

and external risks and supply chain risk mitigation so it 

can be done as fully as possible (Rice and Caniato, 

2003). Strategic resilience factors by level shown in 

Table 1 and strategic resilience factor to 3 R shown in 

Table 2.  

 

8. Future research 

The future of the agricultural sector is the creation of 

a strong and sustainable agricultural system. The 

uncertainty that arises in the supply chain the core is 

management. Risk mitigation is used to deal with 

sources of bad uncertainty and negative impacts on 

safety, quality, quantity and products not targeted in the 

food supply chain system. It is expected in subsequent 

studies, risk mitigation strategies sharing factors or 

different points of view of the supply chain can be 

investigated. In supply chain flexibility and SCRM 
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(Supply Chain Risk Management) performance, there is 

an environmental uncertainty response, then 

environmental uncertainty can be examined in future 

research in order to obtain the boundary classification of 

supply chain environment uncertainty. In future research, 

can be use method to take the link between the impact of 

technology or existing methods and solutions to improve 

efficiency, sustainability, flexibility, agility, and 

resilience of the entire supply chain from farmers to end 

customers. 

 

9. Conclusion 

Risks can be categorized into two main classes based 

on the priority level of risks that can be avoided and un-

avoided. Therefore, mitigation or specific risk avoidance 

plans can be built. Supply chain resilience is a 

management focal point to be oriented to the task of 

improvement, persistence and continuity of performance. 

Hence, the mitigation process is an inseparable part of 

building supply chain resilience. Because of the 

challenges of global competition, the role of risk 

management provides important value to the company. 

There are four elements used to build or develop supply 

chain resilience, including supply chain (re-engineering), 

collaboration, agility and risk awareness. Supply chain 

resilience strategies are reviewed on several aspects 

including 3R, such as ready, respond and recover. 

 

Factor Executive level Organizational Level Individual level 

Decision-making 

• Normative decisions (related 

to values, impacts and 

decisions that make value 

• Policies and principles (rules 

and formulation of values 

for the organization) 

• Strategic decisions (focus on 

organizational growth and 

impact) 

• Tactical, operational 

decisions (focus on 

• Normative decisions 

(cultural, internal values) 

• Policies and principles (in) 

• Strategic decisions (internal 

focus that impacts the 

organization 

• Tactical, operational 

decisions (focus on 

efficiency and cost) 

• Normative decisions 

(cultural, internal values) 

• Policies and principles (in) 

• Strategic decisions (internal 

focus that has an 

organizational impact) 

• Tactical operational 

decisions (focus on personal 

efficiency) 

Performance 

Indicator 

• Externally driven by the 

need for compliance with 

regulations/market pressures 

• Increase productivity 

through development to 

drive efficiency, 

responsiveness, flexibility, 

and product quality 

• Internal driven from the 

need for compliance with 

market pressure or 

regulations 

• Increase operational 

productivity through 

development to drive 

efficiency, responsiveness, 

flexibility, and product 

quality 

• Internal driven from the 

need for compliance with 

market pressure/ regulations 

• Increase personal 

productivity through 

development to drive 

efficiency, flexibility, 

responsiveness, and product 

quality 

Table 1. Strategic Resilience Factors by Level 

Sources, Muthuri et al. (2006), Delmas et al. (2011), Caiazza et al. (2014), Caiazza (2015) 

Strategic Resilience 

Factors 
Ready Respond Recover 

Value dynamics 

  

  

  

  

Following new developments, 

ready for inspection and 

auditing, developing alternatives 

to assess supply chains 

(Ponomarov and Holcomb, 

2009) 

Quick and appropriate responses 

to complaints. Fast-tracking 

when supply chain shocks occur 

(Manning, 2016) 

  

Response to ensure rapid 

recovery and continuous 

improvement (Elliott et al., 

2002) 

Strategic leadership 

  

  

  

  

Associated with making 

decisions about the vision and 

mission of the organization, 

ensuring compliance with the 

changing environment and 

consumer needs. Reviewing the 

strategic goals and 

organizational goals (Manning, 

2016) 

Associated with top 

management decision making to 

support the organization in 

implementing decisions. 

Realigning strategic and 

organizational goals 

(Välikangas, 2012) 

Continuous improvement, 

responsiveness to ensure rapid 

recovery. Reaffirm strategic and 

operational objectives and 

develop goals if necessary. 

(Mintzberg, 1978) 

Table 2. Strategic Resilience Factor to 3 R 
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