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Supply chains of companies evolves in a complex, hostile, dynamic and uncertain
environment, which generates several undesirable events that may disturb or interrupt the
flows of materials and information. Thus, to ensure the continuity of their flows, companies
implement supply chain risk management (SCRM) approaches, that includes risk
identification, risk evaluation and risk mitigation. These approaches define a clear framework
to reduce vulnerability towards risks and globally increase supply chain resilience. However,
the implementation of SCRM and the effectiveness of risks mitigation hugely depend on the
types of risks considered, which are strongly linked to the company’s context and the visibility
in its supply chain. In this paper, we assume that material criticality assessment could be
integrated into SCRM as a new tool to consider supply risks linked to the growing scarcity of
certain raw materials. Material criticality assessment is a method used to identify materials
that may become difficult to obtain for several reasons. We particularly consider the access to
all materials necessary to achieve digital and energetics transitions. Indeed, by increased
utilization of digital communication technologies and deployment of clean energy to meet
environmental considerations, the consumption of certain elements, for example some metals
like gold or platinum, or rare earths needed has increased drastically for the last twenty years,
and the supply is becoming more and more uncertain if the rhythm of consumption stays at
the same level. The availability of some elements is more and more uncertain and generates
high probability of supply disruptions due to geopolitical, economic, and/or technical factors.
For these reasons, critical materials are as a source of vulnerability to supply chains and their
identification is an issue as this source of risk is not considered yet as a key element of
SCRM. The purpose of this paper is to establish the relationship between these two concepts,
material criticality assessment and supply chain risk management, in order to integrate
material criticality as a new tool for SCRM. Based on a literature review on material
criticality assessment and SCRM, we highlight the absence of structured SCRM and the lack
of consideration of critical materials in current practices.
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MATERIAL CRITICALITY ASSESSMENT  

AS A SUPPLY CHAIN RISK MANAGEMENT TOOL 

 

Work in progress 

 

Abstract 

Supply chains of companies evolves in a complex, hostile, dynamic and uncertain 

environment, which generates several undesirable events that may disturb or interrupt the 

flows of materials and information. Thus, to ensure the continuity of their flows, companies 

implement supply chain risk management (SCRM) approaches, that includes risk 

identification, risk evaluation and risk mitigation. These approaches define a clear framework 

to reduce vulnerability towards risks and globally increase supply chain resilience. However, 

the implementation of SCRM and the effectiveness of risks mitigation hugely depend on the 

types of risks considered, which are strongly linked to the company's context and the visibility 

in its supply chain. In this paper, we assume that material criticality assessment could be 

integrated into SCRM as a new tool to consider supply risks linked to the growing scarcity of 

certain raw materials. Material criticality assessment is a method used to identify materials 

that may become difficult to obtain for several reasons. We particularly consider the access to 

all materials necessary to achieve digital and energetics transitions. Indeed, by increased 

utilization of digital communication technologies and deployment of clean energy to meet 

environmental considerations, the consumption of certain elements, for example some metals 

like gold or platinum, or rare earths needed has increased drastically for the last twenty years, 

and the supply is becoming more and more uncertain if the rhythm of consumption stays at 

the same level. The availability of some elements is more and more uncertain and generates 

high probability of supply disruptions due to geopolitical, economic, and/or technical factors. 

For these reasons, critical materials are as a source of vulnerability to supply chains and their 

identification is an issue as this source of risk is not considered yet as a key element of 

SCRM. The purpose of this paper is to establish the relationship between these two concepts, 

material criticality assessment and supply chain risk management, in order to integrate 

material criticality as a new tool for SCRM. Based on a literature review on material 

criticality assessment and SCRM, we highlight the absence of structured SCRM and the lack 

of consideration of critical materials in current practices. 

 

Key words: Raw material; Criticality; Supply Chain Risk Management; Resilience. 

 

 

 

 

 



 2 

  



 3 

1. INTRODUCTION 

 

Supply chain can be considered as a complex system built to control, manage and improve the 

physical and informational flows from suppliers to end customer (Hassan 2006; Philip et 

Theodor 2018). We consider the supply chain as a complex system “one in which there are 

multiple interactions between many different components." (Rind 1999). In this case, each 

supplier, distributor and customer acts as a component of that system (Kenyon et Neureuther 

2012). The complexity of this supply chain results from the growing complexity of products 

and services as well as the increasing outsourcing and globalization (Harland, Brenchley, et 

Walker 2003). This system evolves in a complex, hostile, dynamic and uncertain 

environment, which generates several risks that may disturb or interrupt the flow of materials 

and information.  

These risks can result from man-made problems or natural disasters and can have major 

consequences for organizations and problems for supply chain management. Such as the 

earthquake in Japan in 2011 whereby auto maker Nissan experienced serious disruptions, as 

12% of its engines were purchased in the seismic zone (Merzifonluoglu 2015). Another well-

known example is the fire at supplier's semiconductor plant in New Mexico, which caused to 

Ericsson the loss of 400 million euros in 2000. At least, the catastrophic floods of October 

2011 in Thailand affected the supply chains of computer manufacturers that rely on hard disk 

drives and disrupted the supply chains of Japanese automotive companies with factories in 

Thailand(Chopra et Sodhi 2004; Ho et al. 2015). These crises and catastrophes abruptly 

reminded companies how vulnerable their global supply chains are (Wieland et Marcus 

Wallenburg 2012). 

In this context where risks are paramount, and to ensure viability of the supply chain, the 

concept of Supply Chain Risk Management (SCRM) emerged as a natural extension of SCM. 

According to (Blos et al. 2009), this management originates from the intersection of risk 

management and supply chain management and its main goal is to identify the sources of 

potential risks, suggest suitable measures to mitigate them (Singhal, Agarwal, et Mittal 2011), 

and increase supply chain’s resilience (Nyoman Pujawan et Geraldin 2009). 

 

To achieve these objectives, it is important to define tools adapted to the activities of 

companies and the characteristics of the environment in which they operate. Some threats 

may impact one industry more than another without considering their level of resilience, but 
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only due to the nature of their activity. The case of industries using raw materials that are 

subject to high levels of disturbance due to geological, environmental, political, logistical and 

other factors, clearly reflects this need. These materials are influenced by external factors 

outside the companies' capacity for action. These factors disturb the supply of raw materials 

which as a domino effect impact the continuity of activity of the company. Thus, this threat is 

called critical materials. 

 

Critical materials have been characterized as a source of risk to the supply chain by several 

researchers(Griffin, Gaustad, et Badami 2019; Miehe et al. 2016) and their identification has 

been addressed in several studies and at different levels of analysis (Graedel et al. 2012; EU 

2017; Miehe et al. 2016; Rosenau-Tornow et al. 2009). This identification was then 

considered as a part of the sustainability tool box (Cimprich et al. 2019; Sonnemann et al. 

2015). But after a literature review, we found no studies that linked this assessment to supply 

chain risk management by considering it as a tool for identifying sources of risk. 

 

Anchored to the concepts of supply chain risk management and criticality assessment of 

materials, this paper aims to provide a framework for integrating concerns about these 

materials into supply chain risk management. We thus address the following research 

questions: 

  

(1) How can criticality evaluation of materials contribute to SCRM? 

(2) How can criticality of materials be integrated into the SCRM as a concept? 

 

The following sections first describe as a central concept in supply chain risk management 

and discusses approaches for managing these risks. In section 2, we describe the concept of 

critical materials and the assessment methodologies. At least, section 3 analyze ways to 

integrate the criticality assessment of materials in the supply chain risk management process 

from different models proposed by the researchers. 
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2. SUPPLY CHAIN RISK MANAGEMENT  

 

2.1. Supply chain risk  

 

According to (Beck, Giddens, et Lash 1994), our society has entered into the age of risk. 

However, the concept of risk, which is at the origin of all the approaches discussed in this 

paper, is not the same for all research communities. An effort has been made by the 

International Organization for Standardization in the ISO 31000 standard on risk management 

by proposing a definition of risk which states that risk is the effect of uncertainty on the 

possibility of achieving the organization's objectives. As uncertainty is the lack of information 

regarding the understanding or knowledge of an event and its consequences(Purdy 2010). 

Based on this definition and the explanations provided, the risk can be positive or negative 

depending on the context. In our study, we will only consider negative deviations from 

objectives. 

 

A further effort to find an acceptable definition by the research community was conducted by 

Terje Aven, who studied the definition and meaning of the concept of risk by conducting a 

review of trends in its historical development.  (Aven 2012) concluded that the most 

appropriate definition for the concept was that risk is equal to the two-dimensional 

combination of events/consequences (of an activity) and associated uncertainties.  In other 

words: 

Risk = Consequences/damage/severity of these + Uncertainty 

He argues that this perspective facilitates a clear distinction between the risk concept and how 

it is measured. Thus, probability enters the scene when we would like to describe or measure 

the uncertainties and thus risk. Probability is not a part of the risk concept per se. 

For the supply chain community, the supply chain risk has a various definition which may 

impact the approaches for managing them (Heckmann, Comes, et Nickel 2015). For (Jüttner, 

Peck, et Christopher 2003), SCR is “the variation in the distribution of possible supply chain 

outcomes, their likelihoods, and their subjective values”. As the definition of risk by the ISO 

31000 this definition doesn’t referred to only the negative variation. (Zsidisin et Ritchie 2008) 

see the supply chain risk as “potential occurrence of an event related to inbound supply 
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activities that may result in the inability of the company as a purchasing organization to meet 

customer demand”. According to (Christopher et Lee 2004) supply chain risk can be broadly 

defined as an exposure to an event which causes disruption, thus affecting the efficient 

management of the SC network. According to (Ho et al. 2015), supply chain risk is “the 

likelihood and impact of unexpected macro and/ or micro level events or conditions that 

adversely influence any part of a supply chain leading to operational, tactical, or strategic 

level failures or irregularities”. His definition gives more information about the factors that 

may influence the supply chain and their possible impact on the unit of analysis.  

These supply chain risks require management to ensure the viability and continuity of the 

supply chain. This is how the SCRM has emerged as a management of risk that are related to 

the supply chain. 

 

2.2. SCRM definition  

 

(Brindley 2017) considers SCRM as "the management of supply chain risk through 

coordination or collaboration among supply chain partners in a way that ensures profitability 

and continuity". (Ho et al. 2015) defines it as "an inter-organizational collaborative enterprise 

using quantitative and qualitative risk management methods to identify, assess, mitigate and 

monitor unanticipated events or conditions at the macro and micro levels that could adversely 

affect any part of the supply chain". 

According to the literature review carried out by (Kilubi et Haasis 2015) considering studies 

on the SCRM published between 2000 and 2015, there are no definitions related to the SCRM 

that are widely and commonly available. Most of the proposed definitions are used as a 

research basis for their proposal and based on its analysis, there are similarities but also slight 

modifications between the different definitions. 

The similarities that (Fan et Stevenson 2018) observed from the literature review he 

conducted on the definitions of the SCRM, include the final objective of this management, the 

process or steps to be followed to build it, the pathway. Based on this observation, he 

proposed a new definition which states that management of the supply chain risk  is about 

“the identification, assessment, treatment, and monitoring of supply chain risks, with the aid 

of the internal implementation of tools, techniques and strategies and of external coordination 
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and collaboration with supply chain members so as to reduce vulnerability and ensure 

continuity coupled with profitability, leading to competitive advantage”. 

In our point of view, the definition proposed by (Wieland, 2012) which define SCRM as the 

implementation of strategies to manage both every day and exceptional risks along the supply 

chain with the objective of reducing vulnerability and ensuring continuity, is the most suitable 

for our analyses because it consider SCRM as an approach with objectives and don’t specify 

the way how to manage risks. 

Having been able to understand the objectives of this management, it is still necessary to 

understand its place in company processes, since can be considered as a standard in supply 

chain management (enabler, 2015), or the extends of traditional risk management approaches 

by integrating risks of partners upstream and downstream the supply chain (Wieland, 2012)  

The question is: how is responsible to provide and apply a structured management of supply 

chain risk? Risk manager or supply chain manager?  

 

Our literature review could not provide a conclusive answer on the who, but provided more 

information on how to build this management based on widely discussed models and 

processes. 

In the next section, we will present the most discussed approaches to manage supply chain 

risk which is called SCRM model or process. 

 

2.3. SCRM process 

 

As presented in the definition, SCRM process is about the identification, the assessment, the 

treatment and the monitoring of supply chain risks. Several authors pointed the fact that there 

is no consensus among researchers regarding the steps, either in terms of their number or 

terminology. From our point of view, the approaches proposed to achieve the objective of this 

management are provided by researchers from different backgrounds, a consensus is difficult 

to find. However, efforts have been made to propose a harmonized model of the SCRM. 

According to (de Oliveira et al. 2017) a first work was carried out by (Khan et Burnes 2007). 

This work resulted in a risk management approach based on three steps. the first step is the 

identification of risks which is associated with the identification of failures and negative 

consequences. the second step is the risk estimation in where a quantification of the risk is 
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performed. the third step consists in assessing the risks by establishing a level of acceptability 

allowing a comparison between the identified risks. 

Another effort has been made by (de Oliveira et al. 2017) to propose a harmonized supply 

chain risk management process based on the ISO 31000 risk management standard by 

reviewing 27 studies (see figure 1).  

 

Figure 1: SCRM process according to de Oliveira et al. (2017) 

 

In this second effort, work has been done to harmonize the terms used to designate the steps 

and the number of steps that have been established based on the risk management process 

proposed by standard 31000. Compared to the work carried out in 2017, two other steps have 

been added: 1) risk treatment which involves strategic choices leading to measures to be 

implemented  for instance companies use different solutions depending on their capabilities ; 

2) monitoring and critical review that are two essential actions to improve management. this 

step requires updates that depend upon the changing environment and the needs of 

organizations. 

The SCRM process is a generic model that can be applied by all types of companies, it 

provides several steps to address risks of disruption in the supply chain (de Oliveira et al. 

2017). Based on different needs and context, it is not feasible to develop a procedure to 

manage risks in supply chain that would fulfill all companies need and requirement (de 

Oliveira et al. 2017). Hence, the company must not only use a risk management model but 

also tools adapted to its context, its activities, its vulnerability, by studying its needs and 
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threats. According to the literature review conducted by (Gardner et Colwill 2016), there is an 

apparent lack of awareness by industries with regards to supply risks linked to critical 

materials at a business or product level (Miehe et al. 2016).  

In this article, we focus on a specific source of risk linked to raw materials essential for some 

industries. In the next section, we will provide an overview of the concept of criticality of 

materials and explain how to identify them. 

 

3. CRITICAL MATERIAL 

 

3.1. Origin of the concept  

 

In the context of raw materials, the term ‘criticality’ was first used in 1939 in the “Strategic 

and Critical Materials Stock Piling Act” (Achzet et Helbig 2013; Glöser et al. 2015). As a 

concept, it emerged from concerns about the unavailability of materials (Graedel et Nuss 

2014). It is a relative (Schellens et Gisladottir 2018) complex and multidisciplinary 

phenomenon (Lapko, Trucco, et Nuur 2016) that depends on several factors such as 

geological deposits, geographical concentration of deposits or processing facilities, social 

issues, regulatory structures, geopolitics, environmental issues, recycling potential, and 

sustainability (Graedel et Nuss 2014). 

 

3.2. Definitions  

 

In general, materials criticality is characterized by a high probability of supply constraints and 

the high impact of supply disruption (Erdmann et Graedel 2011; Peck, Kandachar, et 

Tempelman 2015). The term ‘criticality’ describes a potentially dangerous development in the 

context of resources. It characterizes a certain risk of the user (Miehe et al. 2016). This 

characteristic of a material depends on the period under consideration and the scope 

concerned, therefore critical ‘for who’? (Frenzel et al. 2017). 

Although the term ‘critical materials’ is usefully used interchangeably with ‘strategic 

materials’, but a distinction between the two is important. According to (Clark et Flemings 

1986; National Research Council (U.S.) et al. 2008) the main difference is related to the 

impact of the unavailability of the material. For instance, ‘critical’ refers to materials that 

have an impact on national, regional or industrial economies, while ‘strategic’ refers almost 
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exclusively to military and defense needs. From this point of view, all strategic materials are 

critical (National Research Council (U.S.) et al. 2008).  

Definitions of critical materials show that they represent a source of risk for companies. Thus, 

the use of such materials by a company increases the probability of disruption or cessation of 

its activities and the achievement of its objectives. Therefore, the assessment of the level of 

materials criticality is a process that must be integrated into the daily practices of supply chain 

managers. It is about level of criticality because it is a matter of degree and not state of being 

(Graedel, 2014). Thus, the result obtained will provide a vision of the company's current 

situation in the context of long-term and medium-term supply disruption for better decision-

making at the strategic and operational levels. Also, the identification of such a material lead 

to predict supply chain disruptions. 

 

3.3. Material criticality assessment  

 

Since 2008, several criticality assessment methods have been developed and according to 

(Knoeri et al. 2013), the pioneers are the US National Research Council (NRC) and the 

European Union. U.S. National Research Council NRC (2008) proposed a criticality matrix 

that represents the first criticality assessment methodology and the most common tool for the 

assessment and communication of raw material criticality (Glöser et al. 2015). This 

methodology suggests an evaluation of criticality based on two dimensions indicated by the 

definition. the first one is the importance of the material used which can be evaluated based 

on its impact in case of supply disruption. the second represents the availability of the 

material, in the long term by considering the shortage and in the short medium term by 

considering the supply risk. 

Based on this methodology, it is possible to assess the criticality of materials, by first define 

their importance of use based on their impact on achieving goals. Secondly, by evaluating the 

scarcity of material for the long-term consideration, and for the short medium term by 

evaluating the probability of supply disruption (see figure 2). 
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Figure 2: Critical material definition  

According to different literature reviews conducted on criticality evaluation methodologies 

(Graedel et Reck 2016; Frenzel et al. 2017; Dewulf et al. 2016; Jin, Kim, et Guillaume 2016) 

as well as on the factors used to evaluate the criticality of materials (Achzet et Helbig 2013; 

Helbig et al. 2016), the most common procedure for criticality assessment is to compile sets 

of different indicators into aggregate scores (Frenzel et al. 2017) for the dimension of supply 

risk and the dimension of vulnerability. In 2012, (Graedel et al. 2012) introduced a third 

dimension: the environmental issues. 

 

Regarding indicators used to characterize the dimensions, there are several indicators used for 

the same dimension (Glöser et al. 2015). As a matter of fact, (Achzet et Helbig 2013) studied 

the different indicators related to the dimension of supply risk and found that the factors most 

commonly used to characterize supply risk are: 1) country concentration, 2) country risk, 3) 

depletion time, 4) by-product dependency. The latter were used by more than half of the 

studies reviewed, so it was assumed that they are the most relevant factors for this dimension. 

Following the same goal, (Helbig et al. 2016) studied the factors that are used to characterize 

vulnerability the factors most commonly used are: 1) substitutability, 2) product value, 3) 

future demand and 4) strategic importance.  

 

In the case of the indicators, there is also a divergence between the aggregation methods 

chosen to complete the indicators to obtain the score of a dimension. According to (Frenzel et 

al. 2017) they can be sub-divided into the following three groups: Additive, Multiplicative, 

Mixed.  
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There is no consensus about the methods of aggregation and visualization of criticality (final 

criticality score) as we found criticality matrices, criticality indices, and quantitative future 

supply and demand analysis (Erdmann et Graedel 2011). The concept of material criticality 

assessment has recently attracted the attention of various research communities, but is still in 

the conceptualization phase (Lapko, Trucco, et Nuur 2016). Since the conceptual foundations 

have not yet been established, there are differences in its interpretation (Dewulf et al. 2016) 

and several variations between studies with a similar scope (Frenzel et al. 2017). The authors 

expose several elements that contribute to the assessment: dimensions, factors, and 

aggregation methods. Despite these unconsolidated results, the methodologies used provide 

different approaches. For example, the European Commission periodically uses the 

customized criticality matrix to provide a list of materials considered critical for the European 

Union (Kim et al. 2019). However, the question of whether companies operating in the 

European area can use this list and consider the materials identified as critical to their business 

remains. 

According to (Graedel et Reck 2016), this implication must be discouraged. The fact is, the 

criticality of the material depends on the context of its assessment., defining the scope of the 

methodology is a key step in identifying the level of material criticality because each scope 

has its own context and concerns. For example, if we consider the evaluation of the criticality 

at the global level, the focus is on the impact of the unavailability of the material on the global 

economy, while at the national level the focus is on the local economy (Miehe et al. 2016).  

Since the scope of our study is devoted to the company level, we will present in the following 

section the studies that have sought to identify critical material at this level. 

 

3.4. Material criticality at the firm level  
 

It is important to underline that the degree of interest in each scope is not the same. Numerous 

studies have been published on the global, national and sector, while little research has been 

conducted at the business level (Miehe et al. 2016).  

Regarding the contextual character of the criticality (Malinauskienė et al. 2016),  (Miehe et al. 

2016) define the term ‘resource criticality’ from a business perspective as “the risk of damage 

to a certain unit of analysis due to the utilization of certain resources”. Thus, the resources 

used can create a negative variation in the objectives of a product, process or organization. In 

the same perspective (Griffin, Gaustad, et Badami 2019) suggests that the definitions of a 
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critical material is related to two dimensions for firms the supply disruptions and the high 

economic and/or strategic importance. 

To assess material criticality for this scope of analysis, an initial proposal to measure supply 

risks was made by Rosenau-Tornow  (Miehe et al. 2016) based on an analysis of the evolution 

of the raw materials market over the last 50 years, which laid the foundations for an 

assessment in five categories: current supply and demand, production costs, geostrategic risks, 

market power, supply and demand trends. But according to (Miehe et al. 2016), this analysis 

neglects other aspects considered as essential to consider supply risk, such as ecological and 

social risks and those related to vulnerability. Also (Griffin, Gaustad, et Badami 2019) 

proposed to evaluate the criticality of materials based only on internal factors that support the 

assessment of supply risk can be controlled by individual firms. This factor was used based on 

the avaibility and the accessibility of data and the potential for firms to influence the data 

being collected.  

Both studies focused only on supply risk and didn’t give a step that company may use to 

assess materials criticality, both of them focus on indicators and not at how we can aggregate 

them to obtain a final list that can describe the level of criticality.  

 

4. RELATIONSHIP BETWEEN SCRM AND CRITICAL MATERIALS  

 

The assessment of materials criticality can be considered as a black box with information as 

an input and results as an output. The input data are in the form of indicators of supply risk 

and vulnerability and the output data as a list of materials that may disrupt the supply chain. 

Criticality assessment provides a better understanding of the current situation of companies in 

terms of vulnerability. It gives a very useful picture when assessing supply chain risks. It 

provides information to better anticipate disruptions in the supply chain.  

The context-dependent nature of the SCRM requires knowledge about the companies' 

situation in order to assess their level of vulnerability and improve risk identification. At this 

stage, the assessment of the criticality of materials is essential (see figure 3). 
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Figure 3: the relationship between SCRM and critical materials 

 

The study presented by (Miehe et al. 2016) helps to open this box to further discuss the 

assessment process in detail. They suggest a five-steps approach that companies can execute 

to implement critical materials assessment into their organization (see figure 4). 

 

Figure 4: Five-step approach for organizational criticality assessment (Miehe et al. 2016)  

The first step proposes the establishment of the preconditions of the analysis. It relates to the 

objective of the company. For reasons of simplification, (Miehe et al. 2016) suggest that the 

objective is "to provide a customer with the desired product in the required quality and time". 

The second point is related to the definition of the scope. It refers to the unit of analysis that 

can be the company, process or product. The last point is the choice of the time horizon that 

will impact the results of analysis. 

The third step is to assess the supply risk which will provide the probability of shortfalls, for 

this analysis he divided the system into two parts the first concerns the upstream system. in 

this case he used indicators such as the number of suppliers and the concentration of reserves 

and an indicator about the supplier's country. The second system is the downstream system, it 

says that supply stoppage can also be due to social perception. this can be due to the 
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customer's refusal to buy the product or that government regulations prohibit the use of a 

certain resource. 

The fourth step is related to the assessment of the criticality of materials which follows the 

criticality matrix. The last steps and according to the results of the criticality matrix, 

appropriate actions must be done such as R&D, changes suppliers, review stock-keeping. 

This proposal offers a very interesting approach. It provides steps that companies can follow. 

But this approach neglects the modeling of the supply chain to have a visibility up to the mine 

level or the use of risk identification tools to obtain indicators adapted to the context of the 

companies. Also, it neglects the aggregation methods to get results from supply risk 

assessment and vulnerability assessment steps. However, they have made the effort to provide 

an initial answer to the question of how to carry out a criticality assessment of materials at the 

company level. 

 

CONCLUSION 

The purpose of this paper is to demonstrate the need to integrate the assessment of material 

criticality in the approaches to supply chain risk management. Also, to introduce this concept 

as an important element considered in organizational practices. It highlighted its usefulness in 

assessing the level of vulnerability of companies, although as a tool for identifying problems 

or tensions that could arise over access to resources (Buijs et Sievers 2011). It has 

considerable input in the area of risk analysis and supply chain security. Hence, knowing the 

level of criticality of the materials used will allow the implementation of operational solutions 

such as changing suppliers, contractual conditions, stock levels, or strategic decisions such as 

the modification of materials used that will impact the design of the supply chain.  

Therefore, a sound methodology of assessing material criticality, based on theoretical 

foundations and empirical data, is required.  

Given, the conceptualization suffers phase of this tool efforts remain to be done to adapt it to 

companies to fill all the methodological and theoretical gaps. Also, several challenges were 

highlighted by (Slowinski, Latimer, et Mehlman 2013) as the complexity of the supply chains 

of industrial then the more layers of suppliers increase, the lower the level of knowledge. 

Another difficulty is underlined by (Miehe et al. 2016) which consist in the complexity of the 

resource market, which is only a consequence of the complexity of the products used. 
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