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Abstract: Supply chain risk management (SCRM) has been widely discussed in the academic 
literature and several models have been proposed in recent years, but there is a need for a model 
encompassing phases and tools for SCRM. This study presents a systematic literature review 
(SLR) of 254 abstracts and 68 full-text papers. The SLR made it possible to identify and define 
the main phases for the SCRM, as well as the tools proposed for each phase. There is a 
concentration of efforts in the phases of identification, assessment, and selection of risk 
management strategies and a limited number of studies in monitoring and controlling risks. 
The article offers a global SCRM framework, contributing to the theoretical discussions and a 
practical guide to implementation related to SCRM. 

Keywords: Risk management; Supply chain; Supply chain risk management; Systematic review; 
Phases; Tools. 

Resumo: O gerenciamento de riscos na cadeia de suprimentos (GRCS) tem sido amplamente 
discutido na literatura acadêmica e vários modelos foram propostos nos últimos anos, porém 
persiste a necessidade de um modelo que englobe fases e ferramentas. Este artigo apresenta 
uma revisão sistemática da literatura (RSL), onde 254 resumos foram analisados, e 68 artigos 
foram lidos na integra, visando a revisão completa de seus conteúdos. A RSL possibilitou a 
identificação e definição das principais fases para a GRCS, assim como as ferramentas 
propostas para cada fase. Há concentração dos esforços nas fases de identificação, avaliação 
e seleção das estratégias de tratamento dos riscos e um número limitado de estudos em 
monitoramento e controle de riscos. O artigo oferece um framework global de GRCS, 
contribuindo com as discussões teóricas relacionadas ao tema, além de fornecer um guia prático 
para sua implementação. 
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1 Introduction 
The continuous growth of supply chain complexity increases its vulnerability to 

disturbances (Craighead et al., 2007; Sofyalıoğlu & Kartal, 2012; Thun & Hoenig, 
2011), reinforcing the need to manage risks (Gredal et al., 2017; Heckmann et al., 
2015; Tang & Nurmaya Musa, 2011). There are numerous examples of disturbances 
in supply chains presented in the literature, such as the 9/11 terrorist attack (Jüttner, 
2005), the Somali pirate attacks, Fukushima earthquake (Olcott & Oliver, 2014), 
demand fluctuations, changes in supply capacity, lead time variability, exchange rates 
volatility, among others (Ceryno et al., 2015; Esmaeilikia et al., 2016). 

As a result, these disturbances may cause an interruption in the flow of goods, 
services, money and/or information in the supply chain and consequently hinder its 
performance (Pfohl et al., 2010), justifying the reason for which supply chain risk 
management (SCRM) has become an important topic of study (Elleuch et al., 2014; 
Fahimnia et al., 2015; Hachicha & Elmsalmi, 2014; Tang & Nurmaya Musa, 2011; Thun 
& Hoenig, 2011). 

Despite the presence of a considerable amount of SCRM related academic 
literature (Cohen & Kunreuther, 2007; Heckmann et al., 2015; Ho et al., 2015; Manuj & 
Mentzer, 2008b; Olson & Swenseth, 2014; Olson & Wu, 2010; Pfohl et al., 2010; 
Simangunsong et al., 2012; Tang, 2006 a,b), the topic remains attractive and 
emerging, and the need to build frameworks for the subject persists (Fahimnia et al., 
2015). Different frameworks for SCRM are present in the literature (Berle et al., 2011; 
Berle et al., 2013; Bradley, 2014; Cohen & Kunreuther, 2007; Elleuch et al., 2014; 
Fazli et al., 2015; Ghadge et al., 2013; Giannakis & Louis, 2011; Giannakis & 
Papadopoulos, 2016; Hachicha & Elmsalmi, 2014; Ho et al., 2015; Kern et al., 2012; 
Lavastre et al., 2014; Manuj & Mentzer, 2008a; Micheli et al., 2014; Oehmen et al., 
2009; Pradhan & Routroy, 2014; Radivojević & Gajović, 2014; Ritchie & Brindley, 2007; 
Tummala & Schoenherr, 2011). However, the need for a holistic approach regarding 
SCRM remains (Fan et al., 2016), which backfires on practical applications, once this 
gap also surfaces whenever the scarcity of holistic practical applications in SCRM is 
observed (König & Spinler, 2016). There is equally a paucity of studies relating the 
phases of SCRM to the tools used in each phase. 

This paper seeks to contribute to reducing the gap presented here, adopting an 
approach based on systematic literature review. A systematic review goes beyond the 
mere revision or compilation of previous studies. It consists of an objective, transparent 
and reproducible methodology to select, analyze and synthesize data that answer 
specific research questions, allowing for the clear identification of what is known or 
unknown of a given subject (Denyer and Tranfield, 2009, p. 671). It follows strict and 
pre-established protocols for document revision, offering a clear track so that obtained 
results are audited in a scientific manner (Tranfield et al., 2003). It has been adopted 
in various fields, such as medicine (Higgins & Green, 2008), social sciences (Campbell 
Collaboration, 2014), management (Denyer & Tranfield, 2009) and increasingly in the 
areas of operations management and industrial engineering (Thomé et al., 2016). 
For Torraco (2005), systematic reviews function to provide a classification or taxonomy 
of topics of interest of a given subject, present and describe the relationship between 
these topics through conceptual frameworks. In addition, the reviews allow for the 
identification of breaches or less explored aspects, providing a research agenda. 
Finally, it allows for conceptual contributions through meta-theories or the combination 
of new approaches in existing theories. This paper offers a systematic literature review 
based on pre-established protocol, aiming to provide a typology, framework and 
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research agenda on the tools used in the various phases of SCRM. This article seeks 
to answer two research questions: (i) what are the main phases suggested in the 
literature for SCRM and (ii) what are the main tools used for each phase. In this regard, 
the state of the art will be verified and analyzed with respect to SCRM frameworks and 
their main phases and tools. As a result, a global framework is proposed, relating the 
main tools to each phase with the purpose of facilitating the practice of risk 
management implementation in supply chains. This paper's main conceptual 
contribution consists of the elaboration of a practical guide for the selection of tools 
adapted to the different SCRM phases through a framework relating phases and tools 
and suggestions for future research on the subject. 

2 Methodology 
A systematic literature review was conducted based on Thomé et al. (2016) 

following eight steps: (i) planning and formulating the problem, (ii) searching the 
databases, (iii) data gathering, (iv) data quality evaluation, (v) data analysis, 
(vi) interpretation of results, (vii) presenting results, and (viii) updating previous reviews. 

For the first step, the need for the systematic review was identified, the research 
team was constituted, and the review scope was defined, in accordance with 
recommendations from Cooper (1988), covering the aspects of focus, goal, 
perspective, coverage, and audience. The focus was in the methods and tools of 
SCRM, with the goal of identifying its central aspects, under a scientific perspective, 
representing the coverage of SCRM in operations management and industrial 
engineering, for a public of scholars and supply chain managers. In this step, the 
research protocol was equally established. 

For the second step of the systematic approach, the databases were selected and 
keywords for the database queries were defined. Moreover, inclusion and exclusion 
criteria were established based on the inspection of titles and abstracts of selected 
documents, as well as the complete examination of articles used in the synthesis and 
data analysis steps. A search through the documents' citations and through articles that 
cited the selected documents completed the database document selection. During this 
process, agreement verifications were performed by at least two reviewers and 
discrepancies were analyzed with the participation of a third author. 

The search and selection of documents were based on Thomé et al. (2014, 2012). 
The databases selected were EMERALD, SCIENCE DIRECT, SPRINGER, TAYLOR 
& FRANCIS, and WILEY, because they concentrate the main publications on SCRM. 
For the sake of enriching the paper, grey literature was included in the literature review. 
For this purpose, searches were conducted in conferences relevant to the area 
(e.g., EUROMA, ENEGEP, POMS, and ANPET). Keywords used to perform searches 
in these databases were: ((“SUPPLY CHAIN RISK” AND “FRAMEWORK”) OR 
(“SUPPLY CHAIN RISK” AND “MODEL”)). These keywords were adapted to each 
database's search engine. The search was concentrated on document title, abstract, 
and keywords, with no restrictions regarding publication dates. Selected keywords 
were comprehensive in order to avoid artificially limiting the search field and specific 
enough as to avoid undesirable results (Cooper, 2010; Thomé et al., 2014). In other 
words, the initial search words were defined as to balance what Petticrew & Roberts 
(2006, p. 81) call sensitivity (attainment of all relevant documents) and specificity 
(disregard of irrelevant documents), which is consistent with the coverage sought in the 
scope of the review. 
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The search returned 259 documents and all abstracts were examined by at least 
two authors. Before initiating the review process, exclusion criteria were defined 
(Cooper, 2010; Thomé et al., 2016). They were: 

• Documents that do not analyze supply chain risk management; 
• Documents that address supply chain risk management superficially, that is, it is not 

the paper's main subject. 

Following the exclusion criteria, 157 documents were eliminated during the first 
round. A second round was executed in order to solve disagreements, that is, articles 
that were excluded by only one of the authors. Although the percentage of agreement 
based on Krippendorf's alpha (Krippendorff, 2004; Neuendorf, 2002) was considered 
satisfactory (87.8%), all disagreements were discussed aiming to achieve 100% 
agreement. For this purpose, documents, where disagreements took place, were fully 
examined and during the second round, 15 of these articles were eliminated, following 
the same exclusion criteria from the first round. After the first and second round, 
87 documents remained. 

For the third step of the systematic review, following protocol specified in 
Thomé et al. (2016), data were collected in an analytical spreadsheet with the identified 
categories for the classification of phases and SCRM tools. 

After all, 87 documents were fully examined, 17 were eliminated and the percentage 
of agreement between authors reached a Krippendorf's alpha of 92%. Once again, 
disagreements were handled and two more documents were eliminated, thus leaving 
68 documents in the sample. 

Figure 1 presents document search and selection per database. 

 
Figure 1. Document search and selection. 

Figure 2 presents the distribution of selected documents throughout the years. 
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Figure 2. Selected articles distributed by year of publication. 

The fourth step in the protocol consists of the evaluation of the quality of primary studies 
included in the analysis. Aiming to identify the quality of selected studies, the first author's 
h-index was verified for documents with most citations, because this index considers the 
number of papers with citations ≤ h and can be understood as the author's influence in his 
research field (Hirsch, 2005). According to Thomé et al. (2016), in order to identify key 
authors in a research subject, the number of publications must be supported by a measure 
of the impact of their publications, which is measured by the h-index in this article. Table 1 
presents the number of articles published by these authors, the author's percentage of 
citations in relation to the total number of citations of the 68 documents in the sample and 
the author's h-index. Table 1 indicates the authors with up to 80% of the total number of 
citations in the sample, ordered by decreasing number of citations. 

Table 1. Authors influence. 

Author Number of documents h-index % Citations 
Tang, C. 99 27 16 

Kleindorfer, P. 100 25 15 
Manuj, I. 15 5 9 

Gaudenzi, B. 6 2 7 
Wu, D. 29 12 7 

Faisal, M. 24 11 6 
Goh, M. 121 19 4 
You, F. 144 29 3 

Ritchie, B. 13 6 3 
Trkman, P. 48 15 3 

Schoenherr, T. 53 17 3 
Oke, A. 25 12 3 
Pfohl, H. 14 6 2 

Analyzing Table 1, it is possible to determine that a correlation between the number 
of publications and the influence factor exists, once in most cases authors with a high 
number of publications have a greater h-index. 

Therefore, one may say the sample is representative of the researched subject, 
once the authors presented in Table 1 are widely cited and the h-index has 
demonstrated their influence in the addressed research field. 
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The data analysis and synthesis steps, corresponding to step 5 of the systematic 
review methodology, are presented in Section 3 (phases) and 4 (tools). Step 6 of the 
review protocol is presented in Section 5. This paper presents the results, consisting of 
step 7 of the systematic review methodology. Step 8 of the protocol, update of previous 
literature reviews on the same subject, is outside the scope of this study. 

3 Phases of supply chain risk management 
After analyzing all 68 articles, the seven phases of SCRM were listed and defined. 

They are context analysis, risk identification, risk evaluation, strategy selection for risk 
treatment, strategy implementation, control, and monitoring. 

Context analysis consists of the definition of the issue to be managed. This analysis 
involves understanding what are the main actors of the supply chain, their roles and 
responsibilities, who is responsible for what, and what measures have already been 
implemented (Harland et al., 2003). Only actors that may potentially present substantial 
losses for themselves or another member of the chain or even yet the chain as a whole 
should be contemplated in the risk management process (Harland et al., 2003). From 
the context analysis, the scope of the risk management process can be developed, 
delimiting members that should be taken under consideration and their responsibilities 
within the supply chain (Cucchiella & Gastaldi, 2006; Oehmen et al., 2009). Once the 
scope is defined, the next phase begins: risk identification. 

During the risk identification, the risks to which the selected members of the chain are 
exposed to are identified. The risk identification phase is considered the main phase in the 
process of supply chain risk management by many authors (Aqlan & Lam, 2015; 
Elleuch et al., 2014; Ghadge et al., 2013; Giannakis & Papadopoulos, 2016; Hachicha & 
Elmsalmi, 2014; Harland et al., 2003; Kern et al., 2012; Kleindorfer & Saad, 2005; 
Oehmen et al., 2009; Pujawan & Geraldin, 2009; Ritchie & Brindley, 2007). The goal of this 
phase is to create a “profile” for each identified risk (Ghadge et al., 2013; Manuj & Mentzer, 
2008b). It is only after the risk identification that their respective consequences may be 
evaluated (Tummala & Schoenherr, 2011). 

The risk evaluation phase consists of estimating the risk event’s occurrence probability 
and potential impacts and, therefore, prioritize risks that affect chain vulnerability 
(Elleuch et al., 2014; Ghadge et al., 2013; Giannakis & Louis, 2011; Hachicha & Elmsalmi, 
2014; Harland et al., 2003; Ho et al., 2015; Kern et al., 2012; Kleindorfer & Saad, 2005; Manuj 
& Mentzer, 2008b; Oehmen et al., 2009; Ritchie & Brindley, 2007; Tummala & Schoenherr, 
2011; Tuncel & Alpan, 2010). This phase promotes an understanding of the relationship 
between identified risks (Giannakis & Papadopoulos, 2016; Oehmen et al., 2009) and aims 
at evaluating and comprehending each risk in detail, taking their relevance into account (Aqlan 
& Lam, 2015; Kern et al., 2012). 

The selection of a risk mitigation strategy consists in evaluating various possible strategies 
in order to select the one that best suits each risk’s treatment (Elleuch et al., 2014; 
Ghadge et al., 2013; Giannakis & Louis, 2011; Kern et al., 2012; Kleindorfer & Saad, 2005; 
Manuj & Mentzer, 2008b; Oehmen et al., 2009; Pujawan & Geraldin, 2009; Tummala & 
Schoenherr, 2011; Tuncel & Alpan, 2010). The strategy selection process must take into 
account the necessary costs for implementation. The selected strategy must bring benefits to 
the chain that justify its cost (Ghadge et al., 2013; Kleindorfer & Saad, 2005; Oehmen et al., 
2009; Tummala & Schoenherr, 2011; Tuncel & Alpan, 2010). 

During the risk treatment strategy implementation phase, the selected strategy is 
implemented focusing on treating the previously prioritized risk (Elleuch et al., 2014; 
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Ghadge et al., 2013; Giannakis & Louis, 2011; Hachicha & Elmsalmi, 2014; 
Harland et al., 2003; Kern et al., 2012; Kleindorfer & Saad, 2005; Manuj et al., 2014; 
Oehmen et al., 2009; Pujawan & Geraldin, 2009; Ritchie & Brindley, 2007; Tummala & 
Schoenherr, 2011). With regard to the final goal of this phase, one may verify the 
literature presents different focuses. The first focus indicates that this phase aims at 
reducing the consequences of the risk, in a relative view (Aqlan & Lam, 2015; Manuj & 
Mentzer, 2008b). The second focus stresses the elimination or reduction of the 
probabilities of potential risks, in a proactive view (Aqlan & Lam, 2015; Giannakis & 
Louis, 2011; Pujawan & Geraldin, 2009; Tummala & Schoenherr, 2011). For Kern et al. 
(2012) and Oehmen et al. (2009), this phase may treat the cause (probability reduction) 
as well as consequence (impact reduction). 

After the selected strategy is implemented, it must also be controlled, verifying its 
efficiency with respect to the prioritized and treated risk. Therefore, the control phase’s 
purpose is to evaluate the progress obtained through the implemented strategy and 
establish possible corrective actions in case there are any deviations and/or the 
strategy does not fulfill the expected goal (Giannakis & Papadopoulos, 2016; 
Kern et al., 2012; Oehmen et al., 2009; Tummala & Schoenherr, 2011). 

Because the supply chain’s structure and operations change regularly, new risks 
may emerge; confirming the importance of the monitoring phase (Kern et al., 2012). 

Monitoring consists of supervising the chain in order to detect new risks, identify 
tendencies, probabilities and impacts (Elleuch et al., 2014; Kern et al., 2012; 
Oehmen et al., 2009; Pujawan & Geraldin, 2009; Tummala & Schoenherr, 2011; 
Tuncel & Alpan, 2010). Monitoring allows for the identification of the need to rerun the 
process of supply chain risk management, this phase reinitiates the process of risk 
management, acting on emerging risks. Manuj & Mentzer (2008a) stress the cyclic 
behavior of SCRM. Despite the importance of monitoring (Kern et al., 2012), the 
literature does not present sufficient explanations about this phase (Ho et al., 2015). 

It is worth noting that during the control phase, the strategy is evaluated in regard 
to its result before the risk to be treated. In the monitoring phase, behavior and 
tendencies are observed, with the purpose of anticipating new risks. 

Figure 3 presents the percentage, within the 68 selected documents, that considers 
each phase as part of SCRM. 

 
Figure 3. Distribution of the percentage of each phase considered in SCRM. 

Results from Figure 3 and Table 2 emphasize the concentration of academic 
literature in three specific phases: risk identification, risk evaluation, and strategy 
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selection for risk treatment. Context analysis, monitoring, and control are poorly 
explored phases. 

Analyzing the authors’ approaches to SCRM, it is possible to notice that only 
Oehmen et al. (2009) and Tummala & Schoenherr (2011) present SCRM 
contemplating all seven phases presented in this study. Most authors (69%) discussed 
SCRM contemplating only the phases of identification and risk analysis. 

Table 2. SCRM phases. 

Phases Authors that cite the phase 

Context 
analysis 

Berle et al. (2011), Bradley (2014), Cagliano et al. (2012), Colicchia et al. (2010), Giannakis & 
Louis (2011), Manuj & Mentzer (2008a, 2008b), Oehmen et al. (2009), Olson & Wu (2010), 
Trkman & McCormack (2009), Tummala & Schoenherr (2011), Wei et al. (2010) 

Risk 
identification 

Amundson et al. (2014), Aqlan & Lam (2015), Berle et al. (2011, 2013), Blackhurst et al. (2008), 
Bogataj & Bogataj (2007), Bradley (2014), Cagliano et al. (2012), Colicchia et al.(2010), 
Diabat et al. (2012), Elleuch et al. (2014), Faisal et al. (2006), Fazli et al. (2015), Gaudenzi & 
Borghesi (2006), Ghadge et al. (2013), Giannakis & Louis (2011), Giannakis & Papadopoulos 
(2016), Güller et al. (2015), Hachicha & Elmsalmi (2014), Heckmann et al. (2015), Kern et al. 
(2012), Kleindorfer & Saad (2005), Klimov & Merkuryev (2008), Lavastre et al. (2014), Lee et al. 
(2012), Lin & Zhou (2011), Manuj & Mentzer (2008a, b), MeiDan et al. (2011), Micheli et al. 
(2014), Oehmen et al. (2009), Oke & Gopalakrishnan (2009), Olson & Wu (2010), Pfohl et al. 
(2010), Pfohl et al. (2011), Pradhan & Routroy (2014), Pujawan & Geraldin (2009), 
Punniyamoorthy et al. (2013), Radivojević & Gajović (2014), Rajesh et al. (2015), Ritchie & 
Brindley (2007), Schmitt & Singh (2012), Schoenherr et al. (2008), Simangunsong et al. (2012), 
Trkman & McCormack (2009), Tummala & Schoenherr (2011), Venkatesh et al. (2015), Vilko 
& Hallikas (2011), Wu et al. (2006) 

Risk evaluation 

Amundson et al. (2014), Aqlan & Lam (2015), Atwater et al. (2014), Berle et al. (2011, 2013), 
Blackhurst et al. (2008), Blos et al. (2015), Bogataj & Bogataj (2007), Bradley (2014), 
Cagliano et al. (2012), Cohen & Kunreuther (2007), Colicchia et al. (2010), Diabat et al. (2012), 
Elleuch et al. (2014), Faisal et al. (2006), Fang et al. (2016), Fazli et al. (2015), Franca et al. 
(2010), Gaudenzi & Borghesi (2006), Gemechu et al. (2015), Ghadge et al. (2013), Giannakis 
& Louis (2011), Giannakis & Papadopoulos (2016), Goh et al. (2007), Güller et al. (2015), 
Hachicha & Elmsalmi (2014), Heckmann et al. (2015), Jung et al. (2011), Kern et al. (2012), 
Kleindorfer & Saad (2005), Klimov & Merkuryev (2008), Lavastre et al. (2014), Lee et al. (2012), 
Lin & Zhou (2011), Manuj & Mentzer (2008a, 2008b), MeiDan et al. (2011), Micheli et al. (2014), 
Mizgier et al. (2015), Oehmen et al. (2009), Oke & Gopalakrishnan (2009), Olson & Swenseth 
(2014), Pfohl et al. (2010), Pfohl et al. (2011), Pradhan & Routroy (2014), Pujawan & Geraldin 
(2009), Punniyamoorthy et al. (2013), Radivojević & Gajović (2014), Rajesh & Ravi (2015), 
Ritchie & Brindley (2007), Schmitt & Singh (2012), Schoenherr et al. (2008), 
Simangunsong et al. (2012), Tapiero (2007), Trkman & McCormack (2009), Tummala & 
Schoenherr (2011), Venkatesh et al. (2015), Vilko & Hallikas (2011), Wu & Olson (2008), 
Wu et al. (2006), You et al. (2009) 

Strategy 
selection for 

risk treatment 

Aqlan & Lam (2015), Berle et al. (2011), Blos et al. (2015), Cohen & Kunreuther (2007), 
Colicchia et al. (2010), Dani & Deep (2010), Elleuch et al. (2014), Faisal et al. (2006), 
Fang et al. (2016), Fazli et al. (2015), Ghadge et al. (2013), Giannakis & Louis (2011), 
Giannakis & Papadopoulos (2016), Hachicha & Elmsalmi (2014), Kern et al. (2012), Kleindorfer 
& Saad (2005), Lavastre et al. (2014), Manuj & Mentzer (2008a, b), Micheli et al. (2014), 
Oehmen et al. (2009), Oke & Gopalakrishnan (2009), Olson & Swenseth (2014), Olson & Wu 
(2010), Pfohl et al. (2010), Pradhan & Routroy (2014), Rajesh & Ravi (2015), Rajesh et al. 
(2015),Ritchie & Brindley (2007), Schmitt (2011), Schmitt & Singh (2012), Schoenherr et al. 
(2008), Simangunsong et al. (2012), Tang (2006a), Tummala & Schoenherr (2011) 

Implementation 
of selected 
strategies 

Blos et al. (2015), Elleuch et al. (2014), Ghadge et al. (2013), Giannakis & Louis (2011), 
Güller et al. (2015), Kern et al. (2012), Kleindorfer & Saad (2005), Lavastre et al. (2014), 
Micheli et al. (2014), Pradhan & Routroy (2014), Schmitt & Singh (2012), Simangunsong et al. 
(2012), Tummala & Schoenherr (2011) 

Control Cohen & Kunreuther (2007), Colicchia et al. (2010), Giannakis & Papadopoulos (2016) 
Kern et al. (2012), Oehmen et al. (2009), Tummala & Schoenherr (2011)  

Monitoring Elleuch et al. (2014), Giannakis & Papadopoulos (2016), Güller et al. (2015), Hachicha & 
Elmsalmi (2014), Kern et al. (2012), Oehmen et al. (2009), Tummala & Schoenherr (2011) 
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4 Tools for SCRM 
Through a full-text examination of the 68 sample documents, it was possible to 

identify the main tools proposed by the articles for each SCRM phase. Not all articles 
presented tools as shown in Figure 4. 

 
Figure 4. Percentage of the sample that presents tools and phases for SCRM. 

Observing Figure 4, a concentration of academic literature efforts in presenting tools 
for the risk identification and evaluation phases can be noticed once again, where the 
number of tools found for each phase is presented in Figure 5. 

 
Figure 5. Number of tools for each SCRM phase. 

Figures 4 and 5 evidence the need for the development of studies in SCRM, 
especially concerning the phases of control and monitoring. Much was explored 
regarding the phases of identification, risk evaluation and strategy selection, leaving 
the other phases devoid of studies and implementation propositions. 

The next paragraphs present the main tools proposed for each phase of SCRM. 
Tools that were cited the most and with at least two citations were considered in the 
analysis. 
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The most cited tools for the context analysis phase are supply chain mapping 
(Bradley, 2014; Cagliano et al., 2012; Colicchia et al., 2010; Lin & Zhou, 2011; 
Oehmen et al., 2009); and interviews (Berle et al., 2011; Lavastre et al., 2014). 

For the risk identification phase, the main tools presented were expert opinion 
(Aqlan & Lam, 2015; Berle et al., 2013; Diabat et al., 2012; Fazli et al., 2015; 
Lavastre et al., 2014; MeiDan et al., 2011; Micheli et al., 2014; Punniyamoorthy et al., 
2013; Radivojević & Gajović, 2014; Schoenherr et al., 2008); interviews 
(Blackhurst et al., 2008; Bradley, 2014; Lavastre et al., 2014; Lin & Zhou, 2011; 
Lockamy & McCormack, 2012; Oke & Gopalakrishnan, 2009; Schmitt & Singh, 2012; 
Vilko & Hallikas, 2011; Wu et al., 2006); literature review (Diabat et al., 2012; 
Fazli et al., 2015; MeiDan et al., 2011; Punniyamoorthy et al., 2013; Schmitt & Singh, 
2012; Trkman & McCormack, 2009; Venkatesh et al., 2015; Wu et al., 2016); and 
brainstorm (Berle et al., 2013; Bradley, 2014; Hachicha & Elmsalmi, 2014; 
Oehmen et al., 2009; Pradhan & Routroy, 2014; Venkatesh et al., 2015). Figure 6 
presents all tools that obtained at least two citations for the risk identification phase. 

 
Figure 6. Tools for the risk identification phase and number of citations per tool. 

It is worth noting the possibility of combining tools so that a phase’s goal is achieved. 
For example, according to Punniyamoorthy et al. (2013), after completing a literature 
review on the potential risks of the studied chain, the results should be presented to a 
group of specialists. The group must evaluate if the risk indeed exists for the assessed 
case, and decide whether it should be included on the list of potential risks for 
treatment. That is, the tools relate and can be complementary. 

For the risk evaluation phase, proposed tools were simulation (Berle et al., 2013; 
Gemechu et al., 2015; Giannakis & Papadopoulos, 2016; Güller et al., 2015; 
Heckmann et al., 2015; Klimov & Merkuryev, 2008; Lee et al., 2012; Mizgier et al., 
2015; Oehmen et al., 2009; Olson & Wu, 2010; Schmitt & Singh, 2012; Tummala & 
Schoenherr, 2011; Vilko & Hallikas, 2011; Wei et al., 2010; Wu & Olson, 2008; 
You et al., 2009), emphasizing the Monte Carlo simulation (Gemechu et al., 2015; 
Lee et al., 2012; Mizgier et al., 2015; Oehmen et al., 2009; Tummala & Schoenherr, 
2011; Vilko & Hallikas, 2011; Wei et al., 2010; Wu & Olson, 2008; You et al., 2009), 
expert opinion (Aqlan & Lam, 2015; Bradley, 2014; Cohen & Kunreuther, 2007; 
Gaudenzi & Borghesi, 2006; Kleindorfer & Saad, 2005; Klimov & Merkuryev, 2008; 
MeiDan et al., 2011; Olson & Swenseth, 2014; Pradhan & Routroy, 2014; 
Punniyamoorthy et al., 2013; Tummala & Schoenherr, 2011; Vilko & Hallikas, 2011); 
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AHP - analytic hierarchy process (Gaudenzi & Borghesi, 2006; Giannakis & 
Papadopoulos, 2016; Micheli et al., 2014; Olson & Swenseth, 2014; Olson & Wu, 2010; 
Radivojević & Gajović, 2014; Schoenherr et al., 2008; Wu et al., 2006); FMEA - Failure 
Mode and Effect Analysis (Bradley, 2014; Giannakis & Louis, 2011; Giannakis & 
Papadopoulos, 2016; Lee et al., 2012; Oehmen et al., 2009; Pradhan & Routroy, 2014) 
and Delphi (Gaudenzi & Borghesi, 2006; Ghadge et al., 2013; Manuj & Mentzer, 2008a; 
Tummala & Schoenherr, 2011; Vilko & Hallikas, 2011). Widening the perception of the 
most cited tools, Figure 7 displays all tools that presented at least two citations for the 
risk evaluation phase. 

 
Figure 7. Tools for the risk evaluation phase and number of citations per tool. 

For the strategy selection for risk treatment phase, the main cited tools were 
cost-benefit analysis (Berle et al., 2011; Colicchia et al., 2010; Oehmen et al., 
2009; Tang, 2006a; Tummala & Schoenherr, 2011); expert opinion (Manuj & 
Mentzer, 2008b; Micheli et al., 2014; Schmitt, 2011); interviews (Giannakis & 
Papadopoulos, 2016; Lavastre et al., 2014; Manuj & Mentzer, 2008b); AHP 
(Elleuch et al., 2014; Schoenherr et al., 2008) and ISM - Interpretive Structural 
Modeling (Faisal et al., 2006; Rajesh et al., 2015). 

For the strategy implementation for risk treatment phase no tools with an expressive 
number of citations were found, only two tools were found with one citation each, they 
were action plan (Pradhan & Routroy, 2014) and the convenience function approach 
(Elleuch et al., 2014). 

The only proposed tool for the risk control phase was updating risk information. This 
tool consists of updating information for the prioritized risk, verifying the efficiency of 
the implemented treatment strategy (Tummala & Schoenherr, 2011). 

No tool was proposed for the risk monitoring phase. Contrary to expectations, no 
author cites the use of KPI as a possible tool for this phase. 

A research gap is observed after document analysis regarding the phases of 
strategy implementation for risk treatment, control, and monitoring, since they were 
insufficiently explored in the literature with respect to practical implementations. 
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5 Compilation of results from scrm phases and their tools 
The goal of this section is to summarize the information collected regarding the 

phases and tools for SCRM. The data gathered concerning the tools for each phase of 
supply chain risk management show that the use of certain tools is not exclusive to a 
single phase. Table 3 presents the different tools proposed by the sample documents 
and their application in the SCRM phases. 

Table 3. Phases and tools. 

Tools Context 
analysis 

Risk 
identification 

Risk 
evaluation 

Strategy 
selection for 

risk 
treatment 

Implementation 
of selected 
strategies 

Supply chain map x x    

Expert opnion x x x x  

Literature Review  x  x  

Brainstorming  x x x  

ISM  x x x  

Checklist  x x   

Classification/Categories of Risk  x x   

FMEA  x x   

Historical data  x x x  

Ishikawa  x x   

KPI  x x   

Risk map  x x   

Action Research  x x   

AHP  x x x  

Bayesian analysis  x x   

Delphi  x x   

Analysis of events tree  x x   

Analysis of failure tree  x x   

FMECA  x x   

Simulation  x x   

Action Plan    x x 
DEMATEL   x x  

Fuzzy   x x  

The tools presented in Table 2 are applied with different goals to each phase. Even 
though expert opinion, for example, is present in different phases, the role of the 
specialist changes as the supply chain risk management process moves forward. It is 
also possible to observe tools with multiple steps, where each step meets the purpose 
of a phase, such as the ISM proposed by Diabat et al. (2012), Faisal et al. (2006), 
Hachicha & Elmsalmi (2014), Pfohl et al. (2011) and Venkatesh et al. (2015). 

Based on the phases and tools gathered, a global framework for supply chain risk 
management, represented in Figure 8, can be proposed, where the phases for SCRM 
and their tools are highlighted. 
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Figure 8. Framework for SCRM. 

It can be observed from Figure 8 that the literature presents “expert opinion” as a 
common tool for most phases, this is partly due to the fact that many chains still do not 
have a mature SCRM model. Therefore, the starting point for risk management 
becomes the experience of those involved in the processes that comprise chain 
management. The absence of documented information and structured tools should not 
prevent SCRM, once the expertise of those involved in the process could be used until 
new tools may be added to SCRM. 

The framework represented by Figure 8 suggests an implementation guide for 
SCRM, the tools were numbered in order of necessity, as to facilitate their use. 
Exemplifying, so that the scope of the chain where the risk will be managed can be 
defined, the starting point may be an issue experimented by a focal business. From 
there, members of the chain considered critical to the issue are identified, allowing for 
the definition of first layer suppliers. When reporting the problem to first-tier suppliers, 
these may identify that other suppliers could be included (second-tier suppliers, in 
relation to the focal business), and so on. A similar approach is presented in 
Ceryno et al. (2015) for scope definition in SCRM. Once the critical suppliers for a given 
problem are defined, the studied chain may be mapped. For risk identification, in case 
information to support this phase is insufficient, a literature review could be performed 
regarding chains of similar fields, in an attempt to raise the main issues approached in 
the literature. This survey may be used as an initial list to be validated and/or 
complemented by specialists, that may be stimulated to include new risks through tools 
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such as brainstorm. During risk evaluation, when probabilities, impacts and subsequent 
prioritization are defined, expert opinion may once again be used in several ways, for 
example through tools such as AHP, FMEA, DELPHI and simulation. 

Regarding the selection of strategy to be implemented, expert opinion may assist 
decision making. Naturally, in chains where SCRM is more mature, this tool should be 
combined with more sophisticated ones, such as a cost-benefit analysis, AHP, and 
ISM. Once the strategy is implemented, it should be monitored regarding its efficiency. 
Although the literature does not present tools for this phase, the use of performance 
indicators related to the desired performance of the chain regarding the treated risk is 
suggested as a way of identifying deviations with respect to what was planned. The 
same applies to the monitoring phase since the chain must be constantly evaluated so 
that new risks may be identified. The use of KPI for this phase is justifiable, once 
activities related to SCRM are only valid if the identified risks interfere with the supply 
chain’s performance (Wagner & Bode, 2008). The importance of using KPI in supply 
chains as a way of overseeing the gap between what is planned and what is executed 
as to identify potential issues and improvement areas has already been previously 
addressed, for example, in Wagner & Bode (2008) and Chae (2009). Studies such as 
Neely et al. (1997) and Beamon (1999) may suit as a foundation for the definition of 
indicators and their implementation, focusing on supporting the SCRM process. 

6 Conclusions 
The growing interest in supply chain risk management was identified through a 

search in academic databases, focusing on the different phases and tools presented 
by the literature. Seven phases were identified, and it was possible to determine the 
existence of a research gap concerning the last three phases (implementation of risk 
treatment strategy, control, and monitoring). The low number of articles that treat these 
phases as well as the limited number of tools presented to address them confirms the 
gap. The gap observed in this paper corroborates findings from Ho et al., (2015). 

An important aspect examined in this research concerns the goals of the control 
and monitoring phases, as they were treated as synonyms by the literature. Therefore, 
there is no consensus regarding these phases’ definitions and goals (e.g. Kern et al., 
2012; Giannakis & Papadopoulos, 2016). This study sought to remedy this gap, since 
it presents the role of each SCRM phase and their goals. 

The main tools for SCRM where presented in this study, where another research 
gap was observed: the lack of theoretical and practical studies regarding the phases of 
implementation of risk treatment strategy, control and monitoring, justifying the low 
number of proposed tools or even their absence for these phases, corroborating König 
& Spinler (2016), who point to the lack of SCRM global practical applications. 

Since identification and evaluation of risks are the most studied phases, the 
elevated number of tools found in the academic literature for these phases in 
comparison to the rest is not surprising. The use of simulation is strongly emphasized 
for the risk evaluation phase, although some articles present it equally as the chosen 
option for the identification phase. 

This study takes the first step in the elaboration of a global implementation guide 
for SCRM, once it highlights the phases that compose supply chain risk management 
and the tools that enable their application as its main result. Provides important 
contributions to the application and research in SCRM. 
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This study contributes to SCRM in an important manner, in six main aspects. First, 
it offers a taxonomy that allows for the classification of the phases and proper tools for 
each phase of risk management in the SC. Second, presents which tools should be 
used in which phases of SCRM in a structured manner. Third, offers a framework for 
SCRM, constituting a new and practical guide for SCRM implementation. Fourth, raises 
the use of KPIs in SCRM, highlighting their relevance and in which management 
phases they should be used. Fifth, by indicating least studied phases and least used 
tools, opens new avenues for future research, emphasizing the need for new tools 
applied above all to the phases of implementation, control and monitoring. Finally, and 
consistent with what is proposed in recent literature in operations management 
(e.g., Torraco, 2005; Denyer & Tranfield, 2009; Fahimnia et al., 2015; Thomé et al., 
2016), this study evidences the potential use of systematic literature reviews as a 
supply chain risk management confrontation tool, offering a taxonomy, a framework 
and a future agenda for useful research for the academy and for the practice of supply 
chain risk management. 
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