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ABSTRACT 

 

The purpose of this dissertation is to investigate how regulatory policies may impact supply 

chain resilience, through the evaluation of their impacts on the formative resilience 

capabilities. 14 semi-structured interviews were conducted with managers of four medical and 

pharmaceutical companies and 1 industry association in Brazil. The selection of such 

industries is relevant, firstly due to the high level of government regulation along their supply 

chains. Secondly, due to their criticality, as supply chain disruptions may put lives that depend 

on medical and pharmaceutical products in danger. The results indicate that the complexity, 

time and additional precautions resulting from the regulation, associated with the bureaucratic 

and processual issues of the regulatory body in Brazil reduce the capabilities of 

flexibility/redundancy, velocity and visibility. In addition, the results emphasize the 

importance that the medical and pharmaceutical industry builds supply chain resilience in the 

preparedness phase. As a managerial contribution, this research provides a greater 

understanding about the challenges around building resilient supply chains in these industries 

in Brazil. This research contributes to the literature by investigating environmental factors in 

supply chain resilience. It also expands the research about supply chain resilience reducers 

 

KEY-WORDS: Supply Chain, Risk Management, Medical and Pharmaceutical 

Industry, Resilience, Regulatory Policies  



 

 

 

RESUMO 

 

O objetivo dessa dissertação é investigar como as políticas regulatórias podem impactar a 

resiliência da cadeia de suprimentos através da avaliação de seu impacto nas capabilities 

formadoras de resiliência. Foram feitas 14 entrevistas semiestruturadas com gerentes de 

quatro empresas da área médica e farmacêutica e 1 associação de classe no Brasil. A seleção 

de tais indústrias é relevante, primeiramente devido ao alto nível de regulamentação ao longo 

destas cadeias de suprimentos e também devido sua criticidade já que, rupturas nessas cadeias 

de suprimentos podem colocar em risco vidas que dependem destes produtos. Os resultados 

indicam que a complexidade, tempo e precauções adicionais resultantes da regulamentação, 

associados a problemas burocráticos e processuais do órgão regulador no Brasil reduzem as 

capabilities de flexibilidade/redundância, velocidade e visibilidade. Os resultados também 

enfatizam a importância da indústria médica e farmacêutica construir resiliência na cadeia de 

suprimentos durante fase de preparação. Como contribuição gerencial esta pesquisa fornece 

um maior entendimento sobre os desafios para se construir cadeias de suprimentos resilientes 

nestas industrias no Brasil. Esta pesquisa contribui para a literatura investigando fatores 

externos na resiliência das cadeias de suprimentos, ao mesmo tempo que expande a pesquisa 

sobre fatores redutores de resiliência.  

 

PALAVRAS-CHAVES: Cadeia de suprimentos, Gerenciamento de risco, Indústria 

médica e farmacêutica, Resiliência, Política regulatória  
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1  INTRODUCTION 

 

The search for new sales markets and global competitive pressures, encourage firms to 

operate globally (Christopher & Lee, 2001; Christopher, Mena, Khan, & Yurt, 2011; Manuj & 

Mentzer, 2008A; Svensson, 2002). As a consequence of the market geographical expansion, 

firms need to develop multiple strategies to adjust to longer distances, and specific conditions 

applied to new environments, such as a wider range of regulations, economic and political 

changes, cultural differences and natural disasters. Evidence suggests these factors contribute 

to the exposure of organisations to increasing disruptions (Goshal, 1987; Chopra & Sodhi, 

2004; Christopher, 2005; Trent & Monczka, 2005; Khan & Burnes, 2007; Tang & Tomlin, 

2008; Manuj & Mentzer, 2008). Therefore, firms are inserted in a dynamic and interconnected 

environment which requires a constant monitoring of resources and strategies to reduce the 

probabilities and impacts of the supply chain glitches (Rice & Caniato 2003; Manuj & 

Mentzer, 2008B). 

 

The supply chain risk management aims to identify risk sources, vulnerabilities and 

mitigation measures to avoid or reduce the impact of glitches and disruptions (Jüttner, Peck & 

Christopher, 2003; Manuj & Mentzer, 2008; Jüttner & Maklan, 2011). As some disruptions 

are unexpected and unavoidable, it is necessary that supply chains are resilient to deal with 

situations outside firms control (Christopher & Peck, 2004; Blackhurst, Dunn & Craighead, 

2011). Hence, supply chain resilience is defined as the adaptive capability of a supply chain to 

prepare, respond and recover from unexpected disruptions (Ponomarov & Holcomb, 2009).  

 

Despite the Supply Chain Resilience studies started in the 2000’s, after several 

disruptions due to natural and man-made disasters in both the United Kingdom and United 

States (Christopher & Peck, 2004; Ghadge, Dani & Kalawsky, 2012), this subject remains 

contradictory and has not been fully explored (Blackhurst et al., 2011; Christopher & Peck, 

2004; Linnenluecke, 2017; Ponomarov & Holcomb, 2009). Researchers have tried to define 

the concept of resilience (Ponomarov & Holcomb, 2009; Hosseini, Barker &Ramirez-

Marquez, 2016; Bhamra, Dani & Burnard, 2011) and understand how this capability can be 

achieved, focusing the studies on the factors internal to the firms or internal to the supply 

chain, particularly in the mitigation strategies related to demand-supply relationship (Rice & 

Caniato, 2003; Cranfield University, 2003; Christopher & Peck, 2004; Chopra & Sodhi, 2004; 
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Sheffi & Rice, 2005; Falasca, Zobel & Cook, 2008; Tang & Tomlin, 2008; Christopher et al., 

2011; Pereira et al., 2014; Torabi et al., 2015). 

 

Blackhurst et al. (2011) identify several supply chain resilience enhancers and 

reducers, of which regulatory policies are not directly identified. Despite this, some resilience 

reducers identified in their research, such as larger number of nodes, stringent security, 

customs regulation, port/vessel capacity restriction, product complexity, stringent storage and 

quality requirements are present in the legislation and procedures that regulate the medical 

and pharmaceutical products in Brazil. In addition, they state that it is necessary to extend 

their research by scrutinizing these factors (p. 386). 

 

 Similar to the reducers identified by Blackhurst et al. (2011), regulatory 

requirements are considered in the complex adaptive system theory, as a factor that may result 

in additional complexity, time and precaution in several supply chain nodes (Li, Yang, Sun & 

Feng, 2010) which may reduce the supply chain resilience. Conversely to this point of view, 

Rice & Caniato (2003) state that some regulations actually improve the supply chain 

resilience. This argument is based on the fact that most companies would not invest for 

instance, in security supply chains without the rules created after the September, 11th attack.  

 

Linnenluecke (2017) identifies the needs for research about institutional 

environmental impacts, such as regulatory policies, on resilience. Besides being risk sources, 

environmental factors such as, social-political, economic, technological events (Christopher & 

Peck, 2004), may enhance or reduce supply chain resilience as systems and their surrounding 

environment coevolve over time (Pathak, Day, Nair, Sawaya & Kristal,2007; Li et al, 2010). 

 

 Anvisa, the National Health Surveillance Agency in Brazil is the regulatory body that 

performs the sanitary control of all goods and services (domestic or imported) subject to 

sanitary surveillance, such as medicines, food, cosmetics, cleaning products, tobacco 

products, medical products, blood products and health services.  

 

Regulations imposed by Anvisa, associated with the processes of this regulatory body 

and its lead times to execute these regulations, compose the definition of regulatory policies 

in this dissertation. These regulatory policies affect several nodes of the supply chain stating 

mandatory procedures, licenses and parameters for manufacturing, import, storage, 
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transportation and sales of these products. As a result, the medical and pharmaceutical 

industries in Brazil provide important insights about how the regulatory policies impact 

supply chain resilience.  

 

This dissertation aims to answer the following research question: “How do regulatory 

policies impact the supply chain resilience in the medical and pharmaceutical industries in 

Brazil?” The results of the dissertation expect to understand if and how the health 

surveillance regulatory policies impact the development and/or the effectiveness of the supply 

chain resilience in these industries.  

 

The relevance of this research is based on five justifications: 1) the lack of research 

considering the impact of the institutional factors such as regulatory policies, on the supply 

chain resilience, as identified by Linnenluecke (2017); 2) The theoretical gap identified by 

Blackhurst et al. (2011) stating the need to expand the research about resilience enhancers and 

reducers; 3) The general lack of empirical works about supply chain risk management and 

supply chain resilience in Brazil as identified in the literature review; 4) the characteristics of 

medical and pharmaceutical supply chains, resulting from regulation in Brazil 

(http://portal.anvisa.gov.br/) and the possible replication of this research in other countries 

(Lazzarini, 2012), seeing as a highly regulated environment is a global characteristic of  these 

industries; 5) the economic and social importance of this industry (ABIMO, 2014; IMS 

HEALTH, 2014).    

 

The literature has stated the need for supply chain risk management researches to 

consider the differences between industries and scenarios (Jüttner et al., 2003; Sheffi & Rice, 

2005; Mullai, 2009; Punniyamoorthy, Thamaraiselvan & Manikandan, 2011; Blackhurst et 

al., 2011; Manuj et al., 2014). As in several other countries, the medical segment is highly 

regulated, resulting in unique supply chain (http://portal.anvisa.gov.br/, http://www.fda.gov, 

http://www.ema.europa.eu/ema/, https://www.pmda.go.jp/english/). Therefore, a study 

focused on this segment in an environment with a strong regulation, may provide a fertile 

example to expand the previous findings by Blackhurst et al. (2011) about the supply chain 

resilience enhancers and reducers.  

 

From the economic perspective, in 2014 the pharmaceutical retail sales in Brazil 

accounted for R$ 41,8 billion - approximately US$ 12,84 billion-, representing the 6th largest 

http://portal.anvisa.gov.br/
http://portal.anvisa.gov.br/
http://www.fda.gov/
http://www.ema.europa.eu/ema/
https://www.pmda.go.jp/english/
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global market of this segment. The expectation is that Brazil becomes the 4th largest 

pharmaceutical market in the world in 2018 (IMS HEALTH, 2014). In the same period, the 

medical products market in this country accounted for R$ 7,95 billion - approximately US$ 

2,44 billion (ABIMO, 2014). Therefore, Brazil represents an important consumer market for 

local and multinational companies.  

 

These industries are exposed to several types of supply chain disruptions and 

consequently, susceptible to losses. An example is the 55 days-strike by Anvisa in 2012 

which affected on the importation, production, and sales of these products resulting in a 

negative impact of R$300 million in losses for the medical and pharmaceutical industries in 

Brazil.  

     

Finally, the impact of the supply chain disruptions in the medical companies goes 

beyond the financial losses and the negative repercussion for the brand (Hendricks & Singhal, 

2005; Christopher et al., 2011; Zsidisin, Melnyk & Ragatz et al., 2005). As many lives depend 

on products that are frequently unique in the market, this research also has a social 

contribution. 

 

Therefore, the research objective is to analyse empirically how regulatory policies 

impact the supply chain resilience in the medical and pharmaceutical industries in Brazil.  

 

The specific objectives are: 

 

• Identify regulations applied in the supply chain of medical and pharmaceutical 

industries in Brazil.  

• Identify the supply chain disruptions occurred and, the challenges and barriers 

from the regulatory policies that may impact the resilience in these supply chains. 

• Identify which strategies are applied to mitigate the results of the supply chain 

disruptions and increase the supply chain resilience. 

• Understand the regulatory policies impacts on the resilience formative 

capabilities. 

• Understand how an external factor may impact the supply chain resilience.  
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1.1  Delimitation: 

 

This research is inserted in the supply chain risk management literature, more 

specifically in the supply chain resilience studies.  The context is the medical industries in 

Brazil and their strategies and initiatives used to increase the supply chain resilience 

capability. This context can provide a comprehensive example of the impact of regulatory 

aspects on the supply chain resilience, due to the large number of specific regulations along 

several supply chain stages, such as production, import of raw material and final products, 

storage, transportation and sales (http://portal.anvisa.gov.br/)  

http://portal.anvisa.gov.br/
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2  LITERATURE REVIEW 

 

Supply chain resilience is an extension of the supply chain risk management literature 

(Christopher & Peck, 2004; Sheffi & Rice, 2005; Zsidisin & Wagner, 2010). Thus, this 

literature review aims to identify the main concepts related to supply chain risk management 

as the definition of risk, the role of supply chain risk management, risk sources, risk drivers 

and mitigation strategies. Subsequently, it focuses on the supply chain resilience literature and 

its formative elements.  

 

2.1  Supply Chain Risk 

 

The perception of risk is subjective, changing according to the experiences, cultures 

and values of individuals and companies (Moore, 1983; March & Shapira, 1987; Mitchell, 

1999; Wagner & Bode, 2007; Zsidisin & Wagner, 2010). Its concept is multidimensional, 

differing according to the area of studies where it may be interpreted as an opportunity of 

gains and losses or with a negative connotation of exposure to danger (Khan & Burnes, 2007; 

Wagner & Bode, 2008; Manuj & Mentzer, 2008B). 

 

Risk research applied to the business context began in the 1950’ and it is frequently 

seen as a result of two basic factors: probability and impact (Royal Society, 1992; Jüttner et 

al., 2003; Zsidisin et al., 2005; Sheffi & Rice, 2005; Tang & Tomlin, 2008). The idea of 

probability is related to risk since early studies conducted by Blaise Pascal and Pierre Fermat 

in the seventeenth century, when these two mathematicians applied probabilities to gambling 

(Frosdick, 1997; Khan & Burnes, 2007). On the other hand, impact is classified by Mitchell 

(1995), in quantitative and qualitative losses, and therefore, consistently with a negative 

connotation of risk.  

 

Hence, in the supply chain context, risk may be defined as negative variation in supply 

chain outcomes resulting from an event that may be estimated in probabilities and impacts 

(March & Shapira, 1987; Jüttner et al., 2003; Zsidisin et al., 2005; Christopher et al., 2011; 

Jüttner & Maklan, 2011). Manuj and Mentzer (2008) also identified speed and frequency as 

other two relevant risk dimensions in the global supply chains.  
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2.2  Supply chain risk management 

 

The difference between Risk, uncertainty and supply chain vulnerability must be 

clarified before one goes beyond the supply chain risk management literature. These 

constructs are related and therefore, often misconstrued (Jüttner and al., 2003; Jüttner, 2005) 

 

The concept of supply chain risk, as defined in the previous section, contains the idea 

of something that can be estimated through the probabilities of outcome and its types and 

levels of impact. Conversely, uncertainty is a characteristic that cannot be measured and it is 

defined as the ignorance if something will or not happen (Knight, 1921; Khan and Burnes, 

2007). Finally, supply chain vulnerability is defined by Jüttner and Maklan (2011), as “the 

susceptibility of the supply chain to the likelihood and consequences of disruptions” (p. 248). 

This definition reinforces the concept of vulnerability from Svensson (2002) which states that 

the level of vulnerability of a disturbance is proportional to the change of disturbance and its 

possible negative effect. 

 

  According to Svensson (2000), vulnerabilities can be divided into: “atomistic” when 

its consequences affect only one reduced part of the supply chain and “holistic” when the 

consequences of these vulnerabilities affect across the entire supply chain. In addition, 

Svensson (2002) proposes a two double-edge conceptual framework of inbound and outbound 

vulnerability dimensions for atomistic sources of disturbance. It is composed by absence or 

presence of disturbances, identified as service level, or deviation and negative consequences 

of disturbance or change of occurrence in this disturbance; classified respectively as 

consequence and trend. 

 

The vulnerabilities to glitches and disruptions have increased due to complexity of the 

modern supply chains. Customers and suppliers spread around the world expose the 

companies to a larger range of external factors such as regulations, economic instabilities, 

cultural barriers and natural disasters. Internally, the pressure for competitiveness requires 

products and services of higher quality and lower costs, faster innovation cycles and shorter 

lead times. This competitive scenario contributed to the adoption of the lean and just-in-time 

practices which improve the efficiency of the supply chains but at the same time, reduce the 

safety margins in case of disruptive events (Jüttner et al., 2003; Chopra & Sodhi, 2004; Sheffi 
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& Rice, 2005; Wagner & Bode, 2008; Christopher et al., 2011) exposing how fragile the 

modern supply chains are (Zsidisin et al., 2005). 

 

Supply chain delays, disruptions and inaccuracies may affect the production and 

delivery of goods and services to the market resulting in financial losses (Jüttner et al., 2003; 

Chopra & Sodhi, 2004). As demonstrated by Hendricks and Singhal (2005), the negative 

impact on the brand reputation due to these glitches may have long term consequences, 

resulting in lower sales growth and higher cost.  This research also shows that stock prices 

dropped by 10% after the announcement of the disruption and around 40% in the long term. 

 

According to Oke and Gopalakrishnan (2008), the supply chain risk literature is 

focused on two combination of probability levels and impact of risk:  1) High-likelihood with 

low-impact risks: inherent and frequent in the supply chain operations and 2) low-likelihood 

with high-impact risk: including economic crisis, and natural or man-made disasters that 

engender supply chain disruptions. These types of risks are similarly classified by Tang 

(2006) respectively as operational and disruption risk. Most companies neglect the second 

group of risks in their supply risk assessment due to its low probability, disregarding the 

catastrophic effects of these disruptions (Chopra & Sodhi, 2004; Zsidisin et al., 2005; Oke & 

Gopalakrishnan, 2008). However, Oke and Gopalakrishnan (2008) analyzed the retail supply 

chains and identified the existence of several risks of medium probability with moderate 

impact, demonstrating that different industries and segments can have risks of different kinds 

and levels.  

 

The Supply Chain Risk Management (SCRM) emerges as an attempt to reduce the 

probabilities and impact of these glitches and disruptions, identifying proactively (Ghadge et 

al., 2012) supply chain risk sources, vulnerabilities and mitigation strategies to ensure the 

continuity of the business (Jüttner et al., 2003; Tang, 2006; Wagner & Bode, 2007; Manuj & 

Mentzer, 2008a; Manuj & Mentzer, 2008b; Trkman & McCormack, 2009).     

 

2.2.1  Risk Sources 

 

The first step in the supply chain risk management is to understand the sources of risks 

and their impacts in the supply chain (Chopra & Sodhi, 2004). As these factors, may vary in 

type, frequency and amplitude according to the type of industries, it is necessary to consider 
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internal and external particularities to later tailor the mitigation strategies (Chopra & Sodhi, 

2004; Jüttner et al., 2003; Mullai, 2009; Punniyamoorthy et al., 2011). 

 

The supply chain risk categorizations can be analyzed from several perspectives. 

Svensson (2000) applies the term “source of disturbance” to approach “source of risk”. 

Following his classification of vulnerability, risk can also be classified as atomistic (when part 

of the supply chain in required to assess the risk and vulnerability) and holistic (when the 

whole of the supply chain is required to assess the risk and vulnerability). Moreover, 

Svensson (2000) states the disturbances can be qualitative or quantitative according to their 

results. 

 

Tang (2006) identifies two groups of risks: Operational and catastrophic risks. 

Operational risks are inherent supply-demand uncertainty and catastrophic risks are caused by 

natural or man-made disasters. 

 

Trkman and McCormack (2009) consider the origin of the uncertainty and the 

probability of the event to classify the risks sources in two groups:  

 

• Endogenous uncertainty/risk: These are risks inside the supply chain, deriving 

from the relationship between the focal firm and its suppliers and customers. It can be tackled 

by improving relationship along the supply chain.  

• Exogenous uncertainty/risk: These are related to risks outside the supply chain. It 

can be subdivided into discrete events (low probability x high impact) as natural and 

manmade disasters and continuous risk (high probability) containing the day to day risks 

inherent to the external environment like inflation, exchange rates.   

 

Chopra and Sodhi (2004) classify the types of risk in nine categories according to the 

drivers of risk as demonstrated in the table 1: 

 

Table 1 - Supply Chain Risk and Drivers of Risk 

Category of Risk Drivers of Risk 

Disruptions • Natural disaster 

• Labor dispute 

• Supplier bankruptcy 

• War and terrorism 
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• Dependency on a single source 

of supply as well as the capacity and 

responsiveness of alternative 

suppliers 

Delays • High capacity utilization at 

supply source 

• Inflexibility of supply source 

• Poor quality of yield at supply 

source 

• Excessive handling due to 

border crossing to change in 

transportation modes 

Systems • Information infrastructure 

breakdown 

• System integration or extensive 

systems networking 

• E-commerce 

Forecast • Inaccurate forecasts due to long 

lead times, seasonality product 

variety, short life cycles, small 

customer base 

• “Bullwhip effect” or information 

distortion due to sales promotions, 

incentives, lack of supply-chain 

visibility, and exaggeration of 

demand in times of product shortage 

Intellectual property • Vertical integration of supply 

chain 

• Global outsourcing and markets 

Procurement • Exchange rate risk 

• Percentage of a key component 

or raw material procured from a 

single source 

• Industry-wide capacity 

utilization 

• Long-term versus short-term 

contracts 

Receivables • Number of customers 

• Financial strength of customers 

Inventory • Rate of product obsolesce 

• Inventory holding cost 

• Product value 

• Demand and supply uncertainty 

Capacity • Cost of capacity 

• Capacity flexibility 
Source: Chopra and Sodhi (2004) 
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The supply chain role requires interfaces with several agents in different levels of 

interaction. Based on that Jüttner et al. (2003) distinguish three types of risk sources:  

Organizational, network and environmental risk. In a similar classification, Christopher and 

Peck (2004) classify the types of risk as:  internal to the firm, external to the firm but internal 

to the supply chain network and external to the networks. These two articles use different 

terminology to explain the same three types of risk. 

 

•     Organizational or risks internal to the firm: These consist of risks originating 

inside the focal firm  

•      Network or Risks external to the firm but internal to the supply chain 

network: this risk source encompasses risks emerging from the relationship with customers 

and suppliers. According to Jüttner et al. (2003) it can be subdivided as 1) lack of ownership, 

due the blurring boundaries along the supply chain players, 2) chaos, resulting from 

communication problems such as distorted information and over-reactions and 3) inertia as a 

consequence of the lack of responsiveness to changes in the environment.    

 

•      Environmental or External to the networks: composed by the environmental 

threats as social-political, economic, technological changes and natural disasters. 

 

These three types of risk encompass different types of specific risk sources. The 

different terminologies utilised by 15 articles are grouped and identified in grey in table 2. 

The table demonstrates a consensus among the authors about the terminology of supply and 

demand risks. However, several different terms are used to classify risks internal to firms 

(manufacturing process, process, control, infrastructure, operational) and external to the 

networks (macro, policy, regulatory, competitive, resources, catastrophic legal, bureaucratic, 

political/social). The types of risks are explained below: 

  

• Process Risk: refers to internal risks emerging from the management of the 

production of a good or service (Christopher & Peck, 2004; Tang & Tomlin, 2008; 

Christopher 2005; Christopher & Peck, 2011; Chopra & Sodhi, 2004). It can also be named as 

manufacturing process risk according to Mason-Jones and Towill (1998). 

 

• Control Risk: comprises the risk resulting from the application or disapplication 

of internal rules such as, safety stock policies, order quantities, purchase level of raw material 
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(Mason-Jones & Towill, 1998; Christopher & Peck, 2004; Christopher 2005; Christopher & 

Peck, 2011). 

 

The definitions of “Operational risk” by Manuj and Mentzer (2008) and 

“manufacturing process” by Punniyamoorthy et al. (2013) are a merge between “process risk” 

and the “control risk”.   

• Demand risk: results from the mismatch in volume and/or product mix between 

the production and demand due to uncertainties caused by the global competition, forecast 

errors  

and other factors that affect the customer placing orders as expected by the focal firm (Mason-

Jones & Towill, 1998; Christopher & Peck, 2004; Tang & Tomlin, 2008; Christopher, 2005; 

Christopher et al., 2011; Manuj & Mentzer, 2008A and B; Punniyamoorthy et al., 2013; 

Chopra & Sodhi, 2004) 

• Supply risk: These are possible glitches on the production or information flow 

caused by suppliers due to supply cost, lack of commitment (Tang & Tomlin, 2008), lack of 

information or supplier’s financial problems (Mason-Jones & Towill, 1998; Christopher & 

Peck, 2004; Tang & Tomlin, 2008; Christopher, 2005; Christopher et al., 2011; Manuj & 

Mentzer, 2008A and B; Punniyamoorthy et al., 2013; Chopra & Sodhi, 2004). 

 

• Behavioral risk / Information risk: Tang and Tomlin (2008) state that behavioral 

risks result from the lack of trust in the relationship between different partners along the 

supply chain. The lack of trust causes the partners of the supply chain to hide information 

about the real inventory levels and other issues that can impact the supply chain flow. In a 

similar definition, Punniyamoorthy et al. (2013) named this risk source as “information risk. 

 

• Intellectual property risk: According to Tang and Tomlin (2008), the intellectual 

property risk emerges from the outsourcing or offshoring. Due to these strategies, there is a 

higher risk of confidential information been stolen consequently increasing the competition, 

which also increase the risk of product tampering. However, in this dissertation the 

intellectual property risk is considered more as a company risk than a supply chain risk, as the 

intellectual property risk does not cause direct disruptions in the supply chain, in reality it 

distorts the demand perspective. 
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Table 2 - Risk Sources 

Reference

Svensson, 2000

Tang, 2006

Discrete events 
Continuous risk 

Jüttner et al, 2003

Christopher & Peck, 2004

Manufacturing 

process
Process Control Infrasctuture Operational Supply Demand Behavioral

Intellectual 

property 
Security Information Logistics External miscellaneous

Mason-Jones & Towill, 1998

Christopher &  Peck, 2004 Environment

Chopra & Sodhi, 2004

Wagner & Bode, 2008

Catastrophic 

Regulatory

Legal

Bureaucratic

Tang & Tomlin, 2008  Political/Social

Christopher, 2005 Environment

Manuj &  Mentzer, 2008A

Macro

Policy 

Competitive 

Resources 

Oke & Gopalakrishnan, 2009

Christopher et al., 2011 Environment

Punniyamoorthy et al., 2013 Environment

Atomitisc / Holistic

Environmental 

External to the network

Risk sources

 Exogenous uncertainty/risk

Trkmand & McCormack, 2009

Endogenous uncertainty/risk 

Organisational 

 Internal to the firm

Network-related

External to the firm and internal to the supply chain

Operational Catastrophic 

 

Source: The author 
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• Security risk – According to Manuj and Mentzer (2008) this is a negative impact 

in the supply chain outcomes, due to adverse events involving security matters such as theft of 

goods, proprietary knowledge and other crimes such as sabotage and vandalism. 

 

• Logistics risk: According to Punniyamoorthy et al. (2013), logistics risk refers to 

disturbances in the flow of goods, information and money due to storage and transportation 

issues. 

 

• External or Environmental risk: refers to threats surrounding the supply chains 

such as legal and regulatory changes, exchange rates, social-political turbulences, economic 

crises, technological changes and man-made and natural disasters, affecting indirectly other 

risk sources such as supply, demand, and operational risk (Manuj & Mentzer, 2008).  

 

Despite the supply chain risk frameworks often mentioning the external or 

environmental risk sources (Christopher & Peck, 2004; Tang & Tomlin, 2008; Christopher, 

2005; Christopher et al., 2011; Manuj & Mentzer, 2008A and B; Punniyamoorthy et al., 

2013), there is fewer research approaching these types of risks in depth (Tomas & Alcantara, 

2013). Man-made and natural catastrophes occurring since the year 2000 have resulted in 

increased attention from academia on these types of risk, providing the basis for current 

supply chain resilience literature (Rice & Caniato, 2003; Sheffi & Rice, 2005; Craighead, 

2007, Christopher & Peck, 2004; Ponomarov & Holcomb, 2009; Jüttner & Maklan, 2011; 

Ghadge et al., 2012). 

 

2.2.2  Risk drivers and Mitigation strategies 

 

The uncertainties, pressures and complexities of the supply chain make risk an 

inevitable part of management (March & Shapira, 1987). Hence, managers need to assume 

“calculated risks” according to the company’s priorities, deciding between market strategies 

involving cost, flexibility, efficiency and control. These “calculated risks” are known as risk 

drivers. in the supply chain risk management literature. (Sheffi, 2001; Svensson, 2000; Jüttner 

et al., 2003).  
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Furthermore, risk drivers should be considered in the supply chain risk management 

design and in the mitigation strategies where manager should seek strategies of risk reduction 

without decreasing profits (Sheffi, 2002; Jüttner et al., 2003; Chopra & Sodhi, 2004). 

 

Mitigation strategies aim to reduce the probability and the impact of negative events in 

the supply chain. Notwithstanding, as several risks are interconnected, some strategies which 

mitigate one risk may increase another (Chopra & Sodhi, 2004).  

 

The supply chain mitigation strategies are fragmented around the supply chain risk and 

the supply chain resilience literature with different terminologies. Mitigation risk strategies 

(Jüttner e al., 2003; Tomlin, 2006; Tang & Tomlin, 2008), mitigation approach (Chopra & 

Sodhi, 2004), risk management strategies (Manuj & Mentzer, 2008A, 2008B; Manuj et al., 

2014), resilience strategies (Spiegler, Naim & Wikner, 2012), and some actions and enhancers 

to achieve resilience (Rice & Caniato, 2003; Jüttner & Maklan, 2011; Blackhurst et al. 2011; 

Pereira, Christopher & Lago da Silva, 2014). These terminologies are considered in this 

dissertation as overlapping terms. Thus, as demonstrated in the next section, mitigation 

strategies are not only a tool to reduce risk but also an essential element necessary to achieve 

the supply chain resilience. 

 

These strategies may impact performance in financial and non-financial aspects 

(Ritchie and Brindley, 2007), also involving trade-offs between cost, flexibility, intellectual 

property, efficiency and delivery time (Jüttner et al., 2003). Chopra and Sodhi (2004) 

identified three key influences that should be considered before the mitigation strategy 

implementation: 

 

• Trade-off between increasing cost and risk reduction  

• Relationship between pooling forecast risk, receivable risk, or any other risk 

strategy that reduces the amount of reserve required for a given level of risk coverage  

• Relation between pooling and risk: Pooling is a feasible strategy that should be 

adopted only in cases of products with a predictable forecast or in cases of inventory risks.  

 

The mitigation strategies can be divided in groups according to different approaches. 

Manuj and Mentzer (2008A), argue that the adoption of a specific “supply chain risk 

management strategy” (term used by these authors for mitigation strategies), results from the 
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internal and external context of supply chain and its flexibility. It also varies according to the 

structure of firm and the time available for the implementation and outcomes (temporal 

focus). The efficiency of these strategies depends on the supply chain complexity and the 

level of the inter-organizational learning. As each strategy has a distinct impact on the 

operational and finance performance, managers should evaluate all options in depth (Manuj el 

al., 2014). Manuj and Mentzer (2008A) identified six risk management strategies as follows: 

 

• Postponement: Hold production at any stage until receive the order confirmation 

to maintain the manufacturing flexibility and delay the incurring costs. 

• Speculation: It is the opposite of the postponement strategy where the firm 

anticipates the production based on the sales perspectives.   

• Hedging:  in the supply chain risk management, hedging means having multiple 

suppliers to reduce risks with currency fluctuation, disruptions, poor performance of the main 

supplier and opportunistic behaviour (Berger, Gerstenfeld & Zeng, 2004). Consequently, due 

to the larger quantity of suppliers this strategy contains a trade-off between flexibility and 

economies of scale.  

• Control: Control strategies or “Assuming strategy” as it is classified by Manuj et 

al. (2014), is based on vertical integration. For Manuj et al. (2014), this strategy increases the 

level of control but reduces capital, and flexibility to respond to environmental changes as it 

concentrates manufacturing process inside the focal firm.  

 

• Share or Transfer: the opposite of the control strategy taking place through 

outsourcing and flexible contracts. 

• Security: means to invest in information systems security to avoid crimes and 

sabotages. 

• Avoidance: avoidance geographical, or markets with high risk and/or applying 

strategies to avoid the adverse event.   

 

Jüttner et al. (2003), divide the mitigation strategies into four groups: 1) Avoidance, 2) 

Control 3) Cooperation and 4) Flexibility. The first strategy is similar to the strategy 

highlighted by Manuj and Mentzer (2008A).  Control strategy encompasses action, decisions 

and internal policies that may increase the control of the focal company along the supply 

chain in order to reduce risks. Increase the excess of capacity, buffer inventories and stronger 
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contracts with suppliers are examples of control strategy. Cooperation consists in sharing 

information to reduce risk and improve visibility along the supply chain. Finally, flexibility 

can be achieved by postponing production and through multiple sourcing, thereby merging 

between postponement and hedging, as mentioned in Manuj and Mentzer (2008A). 

Jüttner and Maklan (2011), divide the risk management strategies into three groups 

depending on the issue to be tackled by the mitigation strategy: 1) Actions addressing 

probability of risks (e.g.: avoidance), 2) actions addressing on risk effect (e.g.: risk sharing 

and continuity plans) and 3) actions to increase the knowledge of risk (e.g.: different sources 

to learn about internal and external risks).  

 

Tang and Tomlin (2008), distinguish the mitigation strategies by two types: strategies 

to reduce the likelihood of the occurrence and strategies designed to reduce the negative 

impacts after these events occur. These two groups are classified in Tomlin (2006) 

respectively as mitigation and contingency strategies. 

 

For Tang and Tomlin (2008), while strategies to reduce the likelihood of the 

occurrence are based on the risk avoidance concept and the TQM principles, the strategies to 

reduce the negative impacts are based on the Triple-A concept introduced by Lee (2004). The 

Triple A is composed by 1) “Alignment” of the supply chain partners, 2) “Adaptation” to the 

market dynamics through flexible product designs and monitoring of new markets, and 3) 

“Agility” which according to Lee (2004), means reacting quickly to the changes in the 

scenario. 

Tang and Tomlin (2008), focus on mitigation strategies that can improve the flexibility 

of three risk sources: demand, process, and supply with a relative low level of investment. 

• Flexibility strategies for supply risk: Multiple suppliers; flexible supply contracts. 

• Flexibility strategies for process risk: Flexible manufacturing process using 

internal resources. 

• Flexibility strategies for demand risk: Flexible process via production 

postponement and pricing adapting to manipulate the level of demand between the product 

mix. 
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Chopra and Sodhi (2004), argue there are no infallible means to attack disruptions, 

moreover, they identify eight possible supply chain mitigation strategies: Increase capacity, 

redundant suppliers, increase responsiveness, increase inventory, increase flexibility, pool or 

aggregated demand, increase capacity, and larger customer portfolio.  

To conclude, mitigation strategies are considered in this dissertation as the basis of 

supply chain risk management and supply chain resilience literature (Figure 1). The 

overlapping terms may exist due to the different perspective of analysis of a same object. In 

this dissertation, the mitigation strategies are simultaneously considered the base of the supply 

chain risk management strategies and also resources to generate the resilience formative 

capabilities as it will be explained further in this dissertation. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1 Mitigation strategies as part of supply chain risk management strategies, and resilience strategies 

Source: The author 
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2.3  Supply Chain Resilience  

 

Resilience is a concept originally stemming from physics and material sciences. It 

refers to the ability of certain bodies to return to their original shape after undergoing elastic 

deformation (Sheffi, 2005). Subsequently, this concept was applied in several areas such as 

ecology, social, psychology, and economics (Ponomarov & Holcomb, 2009; Bhamra et al., 

2011; Hosseini et al., 2016).  

 

In the supply chain context, the term resilience arose following three main events: 1) 

The UK fuel protest in 2000 which brought about widespread disruption to the supply of 

petroleum products also affecting other industries, 2) The 2001 foot and mouth disease 

outbreak in the UK, impacting the livestock, agriculture and tourism industries resulting 

closure of several roads to limit the spread of disease; 3) the 2001 September, 11th attacks in 

the USA, resulting in supply chain disruptions for several industries due to the U.S 

Government introducing new laws, an increase in oil prices and a drop in tourism. (Rice & 

Caniato, 2003; Sheffi & Rice, 2005; Christopher & Peck, 2004; Jüttner & Maklan, 2011; 

Ghadge et al., 2012). These events demonstrated that some risks cannot be predicted or 

avoided. Therefore, companies need to be ready to respond and survive from disruptions. 

(Svensson, 2000; Craighead, 2007; Jüttner & Maklan, 2011).  

 

Other large scale events suggest that supply chain disruptions may became more 

frequent such as:  loss of a critical suppliers,  major fire at manufacturing plants (Ponomarov 

& Holcomb, 2009), the 2002 longshoreman union strike at a U.S. West Coast port (Craighead, 

2007), global recession between 2001-2002, tsunamis in Indonesia and Thailand in 2004, 

Eyjafjallajökull volcano eruption in Iceland in 2011, the earthquake in Japan in 2011 

(Wieland and Wallenburg, 2012), and hurricane Sandy in United States in 2012 (Hossein et 

al., 2016).  

 

According to Economic Forum 2013, supply chain disruption has become one of the 

main concerns of firms, unlike previous years when firms did not invest proactively in 

resilience strategies, paying little attention to risks with very low probabilities and only 

adopting resilience measures as a consequence of new regulations, or following disruptive 

events (Chopra & Sodhi, 2004; Rice & Caniato, 2003). 
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According to Sheffi and Rice, 2005, supply chain resilience is a strategic initiative. 

Resilience should be designed into the supply chain (Christopher & Peck, 2004) considering 

its features of risk sources, vulnerabilities, risk drivers and possible mitigation strategies.  

 

However, this strategic initiative can only be achieved if the leadership supports a risk 

management culture to identify disruption as soon as possible and empowering front line 

employees to act quickly. At the same, this organisational culture needs encourage the internal 

and external collaboration and recognise the importance of learning (Rice & Caniato, 2003; 

Christopher & Peck, 2004; Sheffi & Rice, 2005).  

 

Despite its relevance in protecting brands, finances, and customer satisfaction of firms, 

the supply chain resilience literature is still in its infancy (Jüttner & Maklan, 2011; Blackhurst 

et al., 2011; Pereira et al., 2014, Linnenluecke, 2017) and many of its concepts remain 

fragmented (Blackhurst et al., 2011).  

 

Resilience is often defined as a “capability” (Ponomarov & Holcomb, 2009; Ates & 

Bitici, 2011, Scavarda, Ceryno, Pires & Klingebiel, 2015; Ambulkar, Blackhurst & Grawe, 

2015), or an “ability” (Sheffi & Caniato, 2003; Rice & Caniato, 2003, Christopher & Peck, 

2004; Sheffi & Rice, 2005; Zsidisin et al., 2005; Falasca et al. 2008; Carvalho et al., 2012; 

Blackhurst et al., 2011; Wieland & Wallenburg, 2012; Scavarda et al., 2015).  Jüttner and 

Maklan (2011) apply three different definition of supply chain resilience in their article. First, 

resilience is defined as an ability, second as a capability and finally as a dynamic capability.   

 

 Literally these words can be synonyms, signifying the possession of physical or 

mental power or skill needed to do something (Cambridge Dictionary). However, in 

management literature they do not mean the same. 

 

As much as the concept of resilience, the term “capability” has several ambiguous 

definitions (Peng et al. 2007), being described in the RBV literature as a result of the 

combination of tacit, intangible and human resources of a company (Amit & Schomaker, 

1993), or as a collection of high-level routines (Barney, 1991; Winter, 2000). 

 

According to Barney (1991), capabilities generate competitive advantage. Supply 

Chain Resilience provides sustainable competitive advantages, allowing firms to respond 
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better to disruption than their competitors (Rice & Caniato, 2003; Ponomarov & 

Holcomb,2009). As illustrated in the example provided by Rice and Caniato (2003) where 

Nokia and Ericsson lost a common key supplier, Nokia was able to respond quickly to the 

disruption through collaboration of other suppliers and multi-skill workers. However, 

Ericsson was not able to reduce the impacts of the disruption which resulted in a $ 400-

million loss of revenue. 

 

Teece et al. (1997) expanded the concept of capability creating the term “Dynamic 

capability” which means “the firm’s ability to integrate, build, and reconfigure internal and 

external competences to address rapidly changing environments”. In this dissertation, supply 

chain resilience is considered a dynamic capability as it is a result of other formative 

capabilities such as, agility and collaboration, that rearrange themselves rapidly to absorb the 

negative effects of the disruption and recover the supply chain flows (Jüttner & Maklan, 

2011). These formative capabilities are combinations of tacit, intangible, and human resources 

of a company including: infrastructure, process, people, strategies, and organizational culture, 

resulting in competitive advantages in case of supply chain disruption. 

 

 Table 3 provides several definitions of supply chain resilience identified in the 

literature. Some authors consider Supply Chain Resilience to be a characteristic inherent to 

the organization (Sheffi & Caniato, 2003; Rice & Caniato, 2003; Ates & Bitici, 2011; 

Blackhurst et al., 2011; Ambulkar et al., 2015), others believe it is inherent to a system 

(Christopher & Peck, 2004; Zsidisin et al., 2005) or even inherent to the supply chain (Falasca 

et al. 2008; Ponomarov & Holcomb, 2009; Jüttner & Maklan, 2011; Carvalho et al., 2012; 

Wieland & Wallenburg, 2012; Scavarda et al., 2015). In this dissertation, supply chain 

resilience is considered as a characteristic inherent to the organization, as the focal firm has 

overall responsibility to evaluate the risks and to apply strategies to increase the resilience 

within the members of the supply chain. 

 

Table 3 - Supply Chain Resilience Definitions 

Authors Definition 

Sheffi & Caniato (2003) In today’s business environment, 

resilience is widely used to characterize an 

organization’s ability to react to an 

unexpected disruption, such as one caused 
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by a terrorist attack or a natural disaster, and 

restore normal operations. – p. 25 

Rice and Caniato, 2003 “Resilience is widely used to 

characterize an organization’s ability to 

react to an unexpected disruption, such as 

one caused by a terrorist attack or a natural 

disaster, and restore normal operations” – p. 

25  

Christopher and Peck (2004) “It is the ability of a system to return 

to its original state or move to a new, more 

desirable state after being disturbed”– p. 4 

Zsindisin et al. (2005) “Resilience is the ability of the 

system to re-establish steady state and to 

correct the negative effects on the system 

after a disruption occurs”. – p. 3404 

Falasca et al. (2008) “Resilience is defined as the ability 

of a supply chain system to reduce the 

probabilities of disruptions, to reduce the 

consequences of those disruptions, and to 

reduce the time to recover normal 

performance” – p. 596 

Ponomarov and Holcomb (2009) “The adaptive capability of the 

supply chain to prepare for unexpected 

events, respond to disruptions, and recover 

from them by maintaining continuity of 

operations at the desired level of 

connectedness and control over structure 

and function” – p. 131 

Ates and Bitici (2011) “The capacity of an organisation to 

survive, adapt and sustain the business in the 

face of turbulent change” – P 5601 

Jüttner and Maklan (2011) “The apparent ability of some supply 

chains to recover from inevitable risk events 
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more effectively than others”. – p. 246 

 

“Supply chain resilience addresses 

the supply chain’s ability to cope with the 

consequences of unavoidable risk events in 

order to return to its original operations or 

move to a new, more desirable state after 

being disturbed” - p. 247 

 

“SCRES focuses on the system’s 

adaptive capability to deal with temporary 

disruptive events” – p. 247 

 

“The literature seems to suggest that 

SCRES might be a dynamic capability, 

which is able to absorb the negative effects 

from a range of different risk sources” – p. 

256  

Blackhurst et al. (2011) “In this article, we specifically define 

supply chain resilience as a firm’s ability to 

recover from disruptive events” –  p. 374 

Carvalho et al. (2012) “Resilience is referred to as the 

ability of supply chains to cope with 

unexpected disturbances” – p. 49 

Wieland and Wallenburg (2012) “In this research, resilience is 

understood as the ability of a supply chain to 

cope with change” – p. 301 

Scavarda et al. (2015) “According to Datta, Christopher and 

Allen (2007), SC resilience is not just the 

ability to recover from mishaps but is a 

proactive, structured and integrated 

exploration of capabilities within the Supply 

chain to cope with unforeseen events.” – p. 
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305 

Ambulkar et al., 2015 “Firm’s resilience to supply chain 

disruptions is defined as the capability of the 

firm to be alert to, adapt to, and quickly 

respond to changes brought by the supply 

chain disruption – p 112 

 

Source: The author 

 

While some authors (Ates & Bitici, 2011; Carvalho et al., 2012; Wieland & 

Wallenburg, 2012) apply the verbs, “survive-adapt-sustain”, “cope” and “deal” to define 

supply chain resilience implying an idea of transformation after the disruption, others describe 

it as a "recovery" or "reestablishment" of flows to normal levels after disruption referring to 

the idea of overcoming the negative effects of this event (Sheffi & Caniato, 2003;  Zsidisin et 

al., 2005; Falasca et al. 2008; Jüttner & Maklan, 2011; Blackhurst et al., 2011, Scavarda et al., 

2015; Ambulkar et al., 2015). 

 

Christopher and Peck (2004)’s definition goes beyond supply chain recovery, 

including the possibility of improvements in operational levels after these events. Finally, the 

definitions by Ponomarov and Holcomb (2009) and Scavarda et al. (2015) reinforce that 

resilience is built proactively before the disruption.  

 

Despite the variation between definitions, when analyzing each referred article in 

depth (table 3), it may be noted there is a congruence between the authors about three aspects: 

the relevance of considering low-likelihood risks in the supply chain risk management, the 

fact that resilience must be built before the disruptive event, and the aim of this capability 

respond and recovery after these disruptions. Nevertheless, as identified by (Jüttner & 

Maklan, 2011), there is no consensus about how this capability can be built as explained 

further in this dissertation.  

 

Sheffi and Rice, 2005 state that supply chain disruptions may impact the main 

performance measures of a company such as sales, production, profits and customer services. 

They also identify 8 phases of supply chain disruption and the dynamics of the company’s 

response (Figure 2): 1) Preparation, 2) disruptive event, 3) first response, 4) initial impact, 5) 
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time of full impact, 6) preparation for recovery, 7) recovery and, 8) long-term impact. Theses 

stages are related to the supply chain resilience capability to prepare, respond and recover 

from disruptions (Christopher & Peck, 2004; Ponomarov & Holcomb, 2009) 

 

Figure 2 - Disruption profile 

Source: Sheffi and Rice, 2005 

 

In this dissertation, supply chain resilience is evaluated through the return to normal 

levels of the supply chain to match the demand-supply relation after a disruption 

 

2.3.1  Supply Chain resilience formative capabilities 

 

Supply chain resilience is frequently described as a result of two formative 

capabilities: collaboration and agility, where agility is composed by flexibility, redundancy, 

visibility and velocity (Christopher and Peck, 2004; Jüttner & Maklan, 2011). 

 

Collaboration – According to Cao and Zhang (2010) “supply chain collaboration 

means two or more autonomous firms working jointly to plan and execute supply chain 

operations“ (p.163), being a strong tool to reduce risks and transaction costs, increase 

productivity, obtain access to complementary resources, and finally, resulting in better 

performance. In accordance with this statement, the study conducted by Chen, Sohal & 

Prajogo, (2013) presents evidence of the importance of collaboration between members inside 

the focal firms and between the focal firms and their customers and suppliers as a form to 

mitigate supply, demand and process risks.  

 

Collaboration is based on trust (Christopher & Lee, 2004) and should be present in the 

three stages of the disruption (preparedness, responsiveness and recovery). Trust is necessary 
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for firms to exchange valuable information about planning, forecast, risk sources, trends, and 

environmental threats, therefore reducing uncertainties and increasing visibility. During the 

disruption, trust allows members along the supply chain to align forces and alleviate 

opportunistic behaviour. Finally, in the post disruption stage, trust is needed to exchange 

knowledge and improve strategies to avoid new disruptions (Sheffi, 2001; Cranfield School of 

Management, 2003; Christopher & Peck, 2004; Jüttner & Maklan, 2011).  

 

Sheffi (2001) suggest a few strategies to increase collaboration in the supply chain for 

several industries such as Vendor-Managed-Inventory (VMI), Co-managed inventory (VMI), 

efficient consumer response (ECR), quick response (QR), Just-in-time (JIT), and Forecasting 

and Replenishment.   

 

Christopher and Jüttner (2000) classified four kinds of buyer-supplier collaboration: 

basic, cooperative, interdependent, and integrated. Finally, Sheffi (2001) reinforced the 

importance of the collaboration with the government, through a new public-private 

partnership in order to avoid future disruptions in the events of terrorisms attacks.  

 

Agility -  the term agility was initially used in manufacturing. It is defined as a 

capability used to respond quickly to unforeseen changes in the market (Yusuf, Sarhadi & 

Gunasekaran, 1999; Gligor & Holcomb, 2011). The same principle can be used for supply 

chain agility, which assist firms to rapidly adapt themselves to dynamic environments after 

disruption, resulting in competitive advantages (Christopher, 2000; Gligor & Holcomb, 2011). 

 

According to Christopher (2000), agility depends on the quality of relationship with 

suppliers which provide different levels of information exchange and connectivity between 

the supply chain members. Similarly, Lin et al (2006) state that supply chain agility is a result 

of collaborative relationship, process integration, information integration and 

customer/marketing sensitivity. These characteristics are linked to the idea of collaboration 

and visibility capabilities as explained ahead in this dissertation. 

 

Finally, while Christopher and Peck (2004) considered this capability as combination 

of velocity and visibility, Jüttner and Maklan (2011) consider agility as a result of flexibility, 

velocity and visibility. 
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Flexibility is one of the most discussed capabilities in the supply chain resilience 

literature (Pereira et al., 2014). According to Rice and Caniato (2003), flexibility is designed 

to rapidly change operation through initiatives allowing the quick adaptations along the 

supply chain.  

 

Sheffi and Rice (2005) and Tang and Tomlin (2008) argue that flexibility can be built 

in the whole supply chain, from the relationship with suppliers, to the internal manufacturing 

process and the distribution process.  

 

Upstream, flexibility can be achieved through multiple suppliers and flexible 

contracts. While the long-term relationship with single suppliers can often provide more 

collaboration and better costs (Sheffi, 2001) multiple suppliers may reduce the vulnerability 

with backup plans in case of disruption. In this scenario, multiple choices of suppliers can also 

be an important tool to avoid supplier opportunism, reducing costs and creating the 

opportunity to bargain (Jüttner & Maklan, 2011).     

 

Downstream, flexibility may be built through postponement strategies, responsive 

pricing, relocating capacity or cheaper labels (Jüttner & Maklan, 2011; Tang & Tomlin, 

2008).  

 

While Rice and Caniato (2003) and Sheffi and Rice (2005) consider redundancy and 

flexibility as two different capabilities, Jüttner and Maklan (2011) affirms that redundancy is 

just one way to achieve flexibility.  

 

For Rice and Caniato (2003) and Sheffi and Rice (2005) redundancy means “keeping 

some resources in reserve to be used in case of disruption” (p.44) thus, representing a sheer 

cost with limited benefits. On the other hand, flexibility generates a competitive advantage 

independent of the disruption, as it improves the operational performance. Despite 

redundancy and flexibility strategies detailed in these two articles, some mitigation strategies 

such as multiple suppliers and multiple facilities are inserted in both classifications. It is not 

clear whether the features for these mitigation strategies should be considered as flexibility or 

redundancy. 
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Sheffi (2001) reinforces the relevance of flexibility or redundancy to maintain internal 

knowledge, being a vital resource for continuation of firms’ operations. He argues that as 

firms often cannot and would not want to maintain excess employees, knowledge can be 

protected in other ways such as: 

 

i) Multiskilling employees. 

ii) Creating processes for use in emergencies, such as the decision-making 

process and the chain of command. 

iii) Ensuring business processes are documented and that the documentation is 

updated in a timely manner. 

iv) Documenting all customer interactions through the use of a CRM system. 

 

Velocity refers to how fast supply chain takes to adapt during and after disruptions 

(Smith, 2004).  Long lead times, quantity, and interdependence of nodes, increase the 

complexity of the supply chains, affecting the efficiency to respond to disruptions. Thus, in 

order to improve velocity, the essence of the supply chain should be maintained simply 

through streamline process, removing non-value activities, conducting the steps of production 

in parallel rather than possible, choosing suppliers able to respond quickly to changes in the 

scenario, and reducing the in-bound lead-times (Christopher & Peck, 2004; Jüttner & Maklan, 

2011). 

Visibility is the ability of seeing along the whole supply chain and the surrounding 

supply chain environment to predict, prepare, and respond to the negative effects of possible 

disruptions (Christopher & Peck, 2004; Jüttner & Maklan, 2011). Visibility is based on 

knowledge, and internal and external collaboration (Jüttner & Maklan, 2011). 

 

Internally, to the focal firm, it can be achieved through clear policies, good 

communication, multi-disciplinary works and a cross-functional process team. Externally, the 

focal firm needs to create an information exchange network, including all nodes and partners 

of the supply chain, to obtain collaborative planning, transportation tracking of goods, market 

trends, and perceptions of risk (Sheffi, 2001; Christopher & Peck, 2004; Jüttner & Maklan, 

2011). 
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2.3.2  Factors that increase or reduce supply chain resilience 

 

The studies about Supply chain resilience started in the 2000’ after several large-scale 

disruptions (Rice & Caniato, 2003; Sheffi & Rice, 2005; Christopher & Peck, 2004; Jüttner & 

Maklan, 2011; Ghadge et al., 2012). During these 16 years of research, literature has explored 

several actions, strategies and features that could be the key-issues to achieve resilience. 

Nevertheless, there is no consensus about how supply chain resilience can be built, part of this 

due to the lack of empirical works to clarify the mechanism between supply chain resilience 

and its formative capabilities (Blackhurst et al., 2011; Ponomarov & Holcomb, 2009; Jüttner 

& Maklan, 2011). 

 

Several terms are recurrent in the supply chain resilience literature such as the concept 

of redundancy, flexibility, agility, visibility, collaboration, the importance of the 

organisational culture, knowledge, and learning. (Rice & Caniato, 2003; Christopher & Peck, 

2004; Sheffi & Rice, 2005; Tang & Tomlin, 2008; Jüttner & Maklan, 2011).  

 

The literature also identified some factors that impact supply chain resilience. These 

concepts might be defined as principles of resilience (Christopher & Peck, 2004), actions to 

improve resilience (Rice & Caniato, 2003), antecedents of supply chain resilience 

(Ponomarov & Holcomb, 2009), resilience enhancers (Blackhurst et al., 2011), formative 

resilience capabilities (Jüttner & Maklan, 2011), resilience strategies (Spiegler et al., 2012), 

and enablers to creating resilience (Pereira et al., 2014). However, these concepts are 

overlapping and the relationship between many characteristics are interdependent. 

 

According to Christopher and Peck (2004) the four key principles of supply chain 

resilience are: a supply chain design that considers and propitiates the resilience strategies 

inside its structures, investment in supply chain risk management culture, collaboration 

between the supply chain members exchanging information to reduce vulnerabilities, and 

agility (composed by velocity and visibility) to respond rapidly to supply chain disruptions. 

 

For Rice and Caniato (2003) supply chain resilience is built through flexibility and 

redundancy. Sheffi (2001) states the negative effect of supply chain disruptions due to 

terrorism attacks, may be reduced through redundancy strategies (strong relationship with 
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suppliers, knowledge and system back up, excess of inventory) and strategies to reduce 

uncertainties (visibility, collaboration, better forecasting).  

 

Wieland and Wallenburg (2012) argue that resilience is comprised of robustness and 

agility. Nevertheless, according to Zsidisin (2005), robustness is a different capability. While 

resilience is the ability of the supply chain to recover after disruption occurs, robustness is 

defined as the ability of supply chain to resist a disruption. 

 

In a quantitative approach, Falasca et al. (2008) affirms that supply chain resilience 

can be improved reducing the resilience triangle. It means reducing the density of suppliers, 

the complexity and the critical nodes of the supply chain. 

 

Spiegler et al. (2012) divide resilience strategies into mitigation and contingency. The 

mitigation strategies group is composed by inventory and capacity management, cultural 

change, vulnerability management, re-engineering-design, multiple suppliers and location, 

collaboration relationship, and flexibility capability, while the contingency strategies group is 

composed by re-routing shipments, transferring orders to new suppliers, demand 

management, situation awareness, and agility. 

 

Ambulkar et al. (2015) consider that resilience has three antecedents: Supply chain 

disruption orientation, resource reconfiguration capability, and risk management 

infrastructure. Their research found that resource configuration mediates the relation between 

supply chain orientation and supply chain resilience for firms in high disruption impact 

situations, but not in case of low impact situations. They also concluded that risk management 

infrastructure may reduce the flexibility of resources reconfiguration in case of high 

disruption impact. However, the risk management infrastructure is beneficial in cases of low 

disruption situation. 

 

Through a multiple case study, Blackhurst et al. (2011) identified factors that can 

increase or reduce the supply chain resilience. The first group, titled supply chain resiliency 

enhancers, contains 13 factors between mitigation strategies, operational, and organisational 

capabilities, which are positively related to the increase of the supply chain resilience. These 

13 factors are divided into three main categories according to the RBV literature (Barney, 
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1991): human capital resources, organisational / inter-organisational capital resources and 

physical capital resources. 

 

The second group, titled supply chain resiliency reducers, contains 7 factors negatively 

related to the supply chain resilience. They are also divided into three categories: flow 

activities, flow units and source of flow units.  The Figure 3 summarized these factors. 

 

 

Figure 3 Framework of supply resilience 
Source: Blackhurst et al. (2011)   

In a similar classification, achieved through a systematic literature review, Pereira et 

al. (2014) identify the enablers and barriers to creating supply chain resilience from 30 

resilience articles according to the classification on table 4: 

Table 4 - Supply Chain Barriers and Enabler 

Barriers to creating supply chain resilience Enablers to creating supply chain resilience 

Complexity Flexibility 

Financial weakness Redundancy 

Lack of capacity Visibility 

Lack of collaboration Agility 
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Lack of coordination and control Collaboration 

Lack of information Integration 

Lack of integration Information sharing 

Lack of flexibility Financial strength 

Lack of knowledge Coordination and control 

Lack of visibility Trust 

Lack of trust Supply chain design 

Long lead times Risk management 

Long distances Company’s knowledge 

 Alignment 

 Velocity and acceleration 

Source: Based on Pereira et al., (2014) 

The main barriers are: lack of information (presented in all 30 articles analysed), 

followed by complexity (22), lack of flexibility (21), lack of capacity (17), and lack of 

collaboration (15). Between the enablers, the ones most featured in the articles analysed are: 

flexibility (25), information sharing (22), risk management (22), collaboration (19), and 

visibility (19). It is important to highlight that lack or presence of visibility, lack or presence 

or collaboration and lack or presence of information sharing are actually integrated terms. For 

instance: information sharing is a prerequisite to achieve collaboration and visibility. While 

visibility is prerequisite of the collaboration capability.  

 

 Despite regulatory policies increase the complexity, time and precautions of the 

supply chain (Li et al. 2010), they were not identified in Pereira et al. (2014) and in 

Blackhurst et al. (2011) as resilience barriers or reducers. As discussed previously, Rice and 

Caniato (2003) state that some regulations may improve the supply chain resilience pressuring 

firms to prepare for disruptions.  



41 

 

 

3  METHODOLOGY 

 

This research uses a qualitative method, aiming to understand the phenomena in rich 

details through a mix of interviews, interpretation and classification. Patterns will be analysed 

to expand a theory and to explain the sequence of events that results in an outcome (Langley, 

1999; Langley & Abdallah, 2011). In this case, the impact of the regulatory policies in the 

supply chain resilience.    

 

From an ontological and epistemological perspective, this study is nomothetic and 

uses a post-positivist orientation (Burrell & Morgan, 1979; Cuba & Lincoln, 1994). Its 

purpose is: expanding theory with logical replication based on multiple cases, factual data 

from multiple interviews and cross case comparisons. The analysis is based on codifications 

resulted from the literature review (Eisenhardt, 1989; Langley & Abdallah, 2011).  The data 

gathering aims to find patterns to compare and contrast with the literature review accepting or 

not these previous findings (Eisenhardt, 1989, Yin 2005). 

 

This chapter aims to explain the structure applied to this dissertation according to a 

five-stage research process model suggested by Stuart, McCutcheon, Handfield, McLachlin 

and Samson (2002) illustrated in Figure 4. 

 

Figure 4 The five-stage research process model 
Source: Stuart et al. (2002) 

 

3.1  Defining the research question: 

 

The first step of this dissertation was conducted through research into two of the most 

important research bases: EBESCO and WEB OF KNOWLEDGE. The search was separated 

into two phases considering only peer reviewed articles in all journals. The first phase based 

on the subject term “Supply Chain Risk” resulted in 337 articles. In the second phase a 
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combination of the words: “Supply Chain”, and “Resilience” / “Resilient” was applied 

resulting in 250 articles.  

 

These filters contained several articles in common. After deleting the repeated ones, 

the abstracts and introduction were read and the most adherent articles to the original theme 

were separated for a further analysis. These articles also pointed to other related studies. Thus, 

this literature review was based on 68 articles 

 

In accordance with the findings of Jüttner and Maklan (2011), Blackhurst et al. (2011) 

and Pereira et al. (2014), the literature review identified that supply chain resilience literature 

is still in its infancy. In addition, few articles were identified approaching the impacts of 

regulation on the supply chain resilience (Blackhurst et al., 2011) 

 

As previously mentioned in the literature review, Blackhurst et al. (2011) identified 

that regulation increases the complexity of the supply chain, therefore reducing the resilience. 

As their research did not analyse these aspects in depth, and also does not consider other 

impacts in the resilience building, Blackhurst et al. (2011) suggest that the effect of the 

regulation on the supply chain resilience should be scrutinized. Conversely Sheffi (2001) and 

Rice and Caniato (2003) state that some regulation may improve resilience thrusting 

companies to adopt procedures to increase the security of their supply chain.   

 

These arguments demonstrate a relatively unexplored scenario, propitious to use the 

case study method through the research question “How do regulatory policies impact the 

supply chain resilience in the medical and pharmaceutical industries in Brazil?”   

 

3.2  Instrument Development:  case study classification, unit analysis, context and 

sample selection 

 

Stuart et al. (2002) highlighted that the pro-active management of environmental 

policies is one of potential areas for operational management case research. Case study is an 

appropriate method when theory is in the discovery stages and the study aims to build, extend 

or obtain a better understanding of contemporary phenomena in the real world, through 

research beginning with “How” or “Why” (Meredith, 1998; Yin, 2005; Barratt, Choi & Li, 

2010). 
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The proposal is created based on the previous literature of supply chain risk 

management and supply chain resilience, whereas this case study follows deductive reasoning 

(Ketokivi & Choi, 2014). Data was analysed considering their meaning and interpretation in 

the specific context of the research question. Thus, these case studies can be classified as 

deductive – qualitative. (Ketokivi & Choi, 2014) 

 

According to Seuring (2008) case studies about supply chains must analyse several 

stages of the supply chain. However, as shown in the literature review, despite resilience 

being dependent on all supply chain members, the focal firm is responsible for choosing and 

implementing strategies to build supply chain resilience capability such as the investment to 

create flexibility and redundancy, some initiatives to create collaboration, visibility, velocity 

and a supply chain risk culture along the supply chains. (Jüttner e al., 2003; Rice & Caniato, 

2003; Chopra & Sodhi, 2004; Tomlin, 2006; Tang & Tomlin, 2008; Manuj & Mentzer, 

2008A, 2008B; Manuj et al., 2014; Jüttner & Maklan, 2011; Blackhurst et al., 2011; Spiegler 

et al., 2012, Pereira et al., 2014). Therefore, the unit of analysis will be the focal companies.  

 

This research was conducted through multiple case studies with 4 firms from medical 

and pharmaceutical industries based in Brazil. In addition, an interview with 1 industry 

association was carried out aiming to support the data triangulation. Multiple cases studies 

can address variations comprehensively, identifying commonalities and enlarging the external 

validity, while reducing the bias of the researcher (Eisenhardt & Graebner, 2007). The 

number of cases in this dissertation is aligned with Eisenhardt (1998) recommendation of a 

range of 4-10 cases per research in order to capture the complexity of the situation without 

losing the cognitive process information. 

 

The firms in this sample are representative cases because are inserted into the same 

external environment regulated by Anvisa, the National Health Surveillance Agency in Brazil. 

In addition, all firms passed through disruptive events between the period of time stipulated 

for this research (2010 – 2016). (Yin, 2005; Suering, 2008).  The disruptive events described 

in each interview may vary according to respondent’s length of service, roles and memories 

about the facts in question.  
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The cases were chosen by convenience. However, aiming to provide a better 

generalization of the results, the sample contains secondary sources of variation such as, firms 

of different sizes, product portfolio, origins and supply chain features (Stuart, 2002; 

Eisenhardt & Graebner, 2007; Langley & Abdallah, 2011), as described in Table 5. 

 

Table 5 - Main characteristics of the case studies analysed 

Firm Size Products Origins Supply Chain 

A 

Large - Group I 

Greater than R$ 50 

million /year 

Medicines 

Medical devices 

Biological products 

  

Multinational 

• National production with 

predominance of national raw 

materials. 

• National production with 

predominance of imported raw 

materials. 

• Importation of final 

product. 

B 

Large - Group II  

Between R$ 20-50 

million/year 

Medical devices 

Biological products 

Medical equipment 
   

Multinational 

• National production with 

predominance of imported raw 

materials. 

• Importation of final 

product 

C 

Large - Group I 

Greater than R$ 50 

million/year 

 

Medicines 

Medical equipment 

   

Multinational 

• National production with 

predominance of imported raw 

materials. 

• Importation of final 

product 

D 

Medium - Group III 

Between R$ 6 – 20 

million/year 

Medical devices 

Medical equipment 

   

National 
• Importation of final 

product 

Source: The author  

Anvisa classifies firm size based on the gross annual sales 

(http://portal.anvisa.gov.br/porte-de-empresa) as demonstrated in Table 6 

 

 

 

http://portal.anvisa.gov.br/porte-de-empresa
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Table 6 - Firm size classification according to Anvisa 

Classification Gross Annual Sales 

Large - Group I More than R$ 50.000.000,00 

Large - Group II Equal or less than R$ 50.000.000,00 and 

greater than R$ 20.000.000,00 

Medium – Group III Equal or less than R$ 20.000.000,00 and 

greater than R$ 6.000.000,00 

Medium – Group IV Equal or less than R$ 6.000.000,00 

Small Equal or less than R$ 3.600.000,00 

and greater than R$ 360.000,00 

Micro Equal or less than R$ 360.000,00 

Source: Adapted from http://portal.anvisa.gov.br/porte-de-empresa 

Medical and Pharmaceutical supply chains have a large dependence on imported 

products and technology due to that, the supply chains feature in this sample are classified as: 

1) National production with predominance of national raw materials 2) National production 

with predominance of imported raw materials 3) Importation of final product. It is possible to 

find in the same firm more than one supply chain features due to its product portfolio 

diversity.  

 

As in several countries around the world, the medical and pharmaceutical industries in 

Brazil has one of the most regulated supply chains where the stringent requirements to 

produce, storage, transport and commercialize the products aim to guarantee the patients 

security. (http://portal.anvisa.gov.br/, http://www.fda.gov, http://www.ema.europa.eu/ema/, 

https://www.pmda.go.jp/english/). 

 

 The data analysis demonstrated that a good relationship with the regulatory agencies 

is vital for these firms. As this research approaches, sensible information and the number of 

industries in these segments is restricted, more details about the firms will not be provided in 

order to protect the identity of these collaborators.  

http://portal.anvisa.gov.br/
http://www.fda.gov/
http://www.ema.europa.eu/ema/
https://www.pmda.go.jp/english/
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3.3  Data Gathering 

 

The data was gathered through 14 individual semi-structured interviews with 

managers of different areas such as regulatory affairs, quality affairs, operations, international 

trade and logistics as these professionals are responsible for creating strategies to increase the 

supply chain resilience. The quantity of respondents per case depend on the structure of each 

firm. As the regulatory changes occur frequently, the scenario analysed is limited in the 

period between 2010 and 2016. 

 

The characteristics of the 14 respondents are summarized in table 7. The average 

experience of the respondents focused on the medical/pharmaceutical industry is of 15 years. 

 

       Table 7  Main characteristics of the respondents 

FIRM Respondent 

Experience in the 

Medical/Pharmac

eutical industry 

(In years) 

Role 

Experience 

in other 

industries 

A FA-I1 7 

Supply Chain 

Director  

Latin 

America 

YES 

A FA-I2 12 

Regulatory 

Affair 

Manager 

YES 

B FB-I1 15 
Sr Logistics 

Manager 
YES 

B FB-I2 10 

Operation 

Director  

Latin 

America 

YES 

B FB-I3 17 

Sr. 

Regulatory 

Affairs 

manager 

Latin 

America 

NO 

B FB-I4 10 

Quality 

Manager 

Brazil 

NO 

C FC-I1 25 
Quality 

Manager 
YES 

C FC-I2 16 

Regulatory 

Manager 

Latin 

America 

NO 

C FC-I3 20 

Regultory 

Manager 

Brazil 

YES 

C FC-I4 18 Regulatory NO 
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Intelligence 

Manager 

Latin 

America 

C FC-I5 20 

Import 

Coordenator 

Brazil 

YES 

D FD-I1 12 

Import 

Manager 

Brazil 

YES 

D FD-I2 14 

Regulatory 

Manager 

Brazil 

NO 

IA IA-I1 15 

Regulatory 

strategy 

manager 

Brazil 

NO 

 

Source: The author  

11 interviews were conducted face to face and 3 through skype between October, 2016 

and January, 2017. The average time of the interviews was 45 minutes. All of them were 

recorded and transcribed for later analysis. A document granting permission to record the 

interviews and ensuring confidentiality was obtained up front and signed by the respondents. 

A copy was given to the respondents.  

 

As suggested by Stuart et al. (2002), a short presentation about the research was given 

aiming to gain the respondents trust and to ensure the answers are focused around the 

questions. It is essential to avoid "socially desired responses" and clarification was given that 

there are no right or wrong answer.  

 

A research protocol (Appendix B) based on the literature review was created to 

guarantee the focus of the interviews in the research question. According to Stuart (2002) the 

research protocol should have explicit propositions and a pilot should be previously validated.   

 

An initial interview was conducted with a regulatory affairs consultant aiming to 

clarify some medical and pharmaceutical supply chain patterns and its relation with the 

regulatory affairs area. This interview also assisted to adapt questions and language used in 

the protocol to the jargons of this industry. Afterwards, the protocol was validated with 3 

academics with expertise in supply chain risk management and a pilot was conducted with 2 

professionals from the area researched (Yin, 2005). 
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Despite all cases studies being under Anvisa regulation, the interview analysis 

afterwards the data gathering identified the necessity of a larger flexibility in the research 

protocol (Eisenhardt, 1989 and Strauss and Corbin, 2008). Therefore, the interviews were 

continuously adapted according to the personal experience of the respondents, the 

characteristics of the supply chains of each case and the different kinds of disruption 

described.  

 

These interviews were the main data source of this research and were triangulated with 

the regulation specified in table 8 and among other respondents. The interview with the 

industry association was used for data triangulation.  

 

Initially, regulatory, supply chain and quality managers were contacted by email 

followed by the contact by phone. Although 12 companies were invited to join the research, 

only 4 accepted to participated. The low response rate may be explained by the concern about 

the data confidentiality, as a good relationship with the regulatory body is extremely 

important in these industries.  

 

The research design contains two departments in each case study: Quality / regulatory 

and supply chain. This design is justified by the object of study being in the intersection 

between these two areas (Figure 5). Quality / regulatory affairs works directly with ANVSA 

regulation. It may be one or two separated departments depending on the internal structure 

and firm size. Supply chain which may be composed by operations, import and /or logistics, is 

directly impacted by these regulations. It is expected that these two groups have 

complementary perceptions about the object of analysis. 

 

 

    Source: The author 

Figure 5 Object of analysis 



49 

 

A visual mapping strategy will be applied to explain the process complexity along the 

supply chain, supporting the analysis of the theoretical ideas (Miles & Huberman, 1994; 

Langley, 1999).   

 

3.4  Data Analysis 

 

 According to Yin (2005), the interviews should meet the research needs through 

friendly and non-threatening questions while should avoid “socially accepted responses”. 

Aiming to gain a gradual confidence of the respondents the research protocol was built in 

three stages that also were used for the analysis (Figure 6) 

 

1)  Real supply chain disruption:  aims to analyse real cases of disruption including 

the origin of disruption, the parts of the supply chain affected by the disruption, mitigation 

strategies applied and regulatory barriers to supply chain resilience.  

2)  Hypothetical supply chain disruption: aims to expand the scenarios and analysis 

of supply chain disruptions, based on the perception of the respondents about the type of 

disruption most likely to cause the most complex of further regulatory barriers to supply chain 

resilience. The use of hypothetical scenarios is justified by the fact that the existing regulation 

provides a parameter about what these firms could or could not do in case of disruption. Also, 

supply chain risk management is built through the analysis of real and potential disruptions 

considering the probability and impact of these events. (March & Shapira, 1987; Jüttner et al., 

2003; Zsidisin et al., 2005; Christopher et al., 2011; Jüttner & Maklan, 2011). 

    

3)  Formative resilience capabilities: aims to analyse the respondent’s perception 

about how the regulatory policies may impact each one of the formative resilience capabilities 

(collaboration, visibility, velocity and flexibility/redundancy) and consequently impact the 

supply chain resilience. 

 

After the transcription of all interviews the data was codified in Nvivo 11. 

Codification is a process based on classification of descriptive information represented 

through a word or sentence that express the original idea (Miles, Huberman & Saldana, 2013).  
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According to Miles et al. (2013) this process should be carried out in two stages. Due 

to large quantity of data resulting from the qualitative research, it is necessary that data been 

reduced through deductive and/or inductive methods.  

 

 

       Source: The author. 

Table 8 is based on the literature and was used to support the codification for findings 

reductions and data analysis (Yin, 2010; Miles et al.,2013).  

 

Table 8 - Codification of Interviews 

Analysis category /Code 

 

Definition Authors 

Real supply chain disruption   

 

Kind of supply chain 

disruption. E.g: strikes, fires, 

floods, terrorism act 

Chopra & Sodhi, 2004 

Where the disruption occurred 

 

Supply chain stage where 

the disruption occurred: 

Supplier, 

Demand, Manufacturing 

Information, Security 

Logistics, External 

 

Chopra & Sodhi, 2004 

Part of the supply chain 

affected by the disruption 

Supply chain stage affected 

by the disruption: Supplier, 

Demand, Manufacturing 

 

Chopra & Sodhi, 2004 

Figure 6 - Data Analysis 
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Process, Information 

Security, Logistics, External 

Mitigation Strategy applied 

 

Back up data and knowledge 

Multiple facilities 

Multiple suppliers 

Increase capacity 

Excess of inventory 

Multiple skill work-force 

Flexible contracts 

Flexible manufacturing 

process 

Postponement 

Responsive pricing 

Safety stocks 

Multiple logistics partners 

Vertical integration 

Pooling 

Larger customer portfolio 

Pooling inventory 

Avoidance 

Sharing 

information/visibility 

Sharing knowledge 

Rice & Caniato, 2003; Cranfield 

University, 2003; Christopher & Peck, 

2004; Chopra & Sodhi, 2004; Sheffi & 

Rice, 2005; Falasca et al., 2008; Tang & 

Tomlin, 2008; Christopher et al., 2011; 

Pereira and al., 2014; Torabi et al., 2015 

 Regulatory impact 

 

Impact of regulatory policies 

to prepare, respond or 

recover from the disruption 

Sheffi, 2001 

Rice & Caniato, 2003 

Blackhurst et al, 2011  

Wagner & Bode, 2008  

Hypothetical supply chain 

disruption  

Most complex disruption 

from the regulatory 

perspective 

Chopra & Sodhi, 2004 

Where the hypothetical 

disruption would occurred 

 

Supply chain stage where 

the disruption could occur: 

Supplier, Demand, 

Manufacturing 

Information, Security 

Logistics, External 

Chopra & Sodhi, 2004 

Where the hypothetical 

disruption would affect 

 

Supply chain stage that 

would be affected by the 

hypothetical disruption: 

Supplier, Demand, 

Chopra & Sodhi, 2004 
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Manufacturing 

Process, Information 

Security, Logistics, External 

Mitigation Strategy affected 

by regulatory policies. 

 

Back up data and knowledge 

Multiple facilities 

Multiple suppliers 

Increase capacity 

Excess of inventory 

Multiple skill work-force 

Flexible contracts 

Flexible manufacturing 

process 

Postponement 

Responsive pricing 

Safety stocks 

Multiple logistics partners 

Vertical integration 

Pooling 

Larger customer portfolio 

Pooling inventory 

Avoidance 

Sharing 

information/visibility 

Sharing knowledge 

Rice & Caniato, 2003; 

Cranfield University, 2003;  

Christopher & Peck, 2004;  

Chopra & Sodhi, 2004;  

Sheffi & Rice, 2005;  

Falasca et al., 2008;  

Tang & Tomlin, 2008;  

Christopher et al., 2011; 

 Pereira and al., 2014; 

Torabi et al., 2015 

Sheffi, 2001 

Blackhurst et al, 2011  

 

Impact of regulatory policies 

on collaboration 

Collaboration: two or more 

autonomous firms working 

jointly to plan and execute 

SC operations before, during 

and after the disruption 

Sheffi, 2001; Rice & Caniato, 2003; 

Cranfield School of Management, 2003; 

Christopher & Peck, 2004; Jüttner & 

Maklan, 2011 

Cao and Zhang, 2010,  

 

Impact of regulatory policies 

on visibility 

Visibility: ability of seeing 

along the whole SC and 

surrounding SC environment 

to predict, prepare and 

respond to the negative 

effects of disruptions 

Sheffi, 2001, Rice & Caniato, 2003;  

Christopher & Peck, 2004; Jüttner & 

Maklan, 2011 

 

 

Impact of regulatory policies 

on the flexibility 

Flexibility/redundancy: SC 

design that allows rapidly 

change operation and quick 

adaptations in case of SC 

Sheffi, 2001, Rice & Caniato, 2003;  

Christopher & Peck, 2004; Jüttner & 

Maklan, 2011 
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disruption  

Impact of regulatory policies 

on velocity 

Velocity: how fast SC takes 

to adapt during and after 

disruptions 

Sheffi, 2001, Rice & Caniato, 2003;  

Christopher & Peck, 2004; Jüttner & 

Maklan, 2011 

 

 

Source: The author based on the literature review. 

Each interview was codified using the Nvivo 11. After that a within case analysis and 

a cross case analysis were conducted in order to find patterns of the impact of regulatory in 

the formative resilience capabilities (Eisenhardt, 1989; Miles & Hubbermann,1994). 

 

3.5  Disseminate 

 

Yin (2003) and Seuring (2008) state case studies should pass through four types of 

validity: 1) construct validity, 2) internal validity, 3) external validity; and 4) reliability. 

 

The construct validity aims to assure that the operational measures applied in the 

research reflect the phenomena studied. This may be achieved, clarifying how data was 

collected and how the researcher arrived at the results (Stuart, 2002). 

 

In order to maintain the internal validity, avoiding biased samples affecting the 

parameter estimation, the case studies are under the same regulatory conditions but have 

different sizes, products and manufacturing process. In addition, employees of different areas 

were interviewed. (Stuart, 2002). These larger range of firms with different features can also 

improve the external validity, supporting the generalization of the findings.  

 

According to Stuart (2002) “Reliability is the extent to which a study’s operations can 

be repeated, with the same results” (p. 430). Reliability is enhanced in this research through a 

case study protocol (B Annex) and maintaining a stored database. 
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4  REGULATORY POLICIES IN THE MEDICAL SUPPLY CHAIN 

IN BRAZIL 

 

 

A highly-regulated environment is not an exclusive characteristic of the medical and 

pharmaceutical industry in Brazil. Due to the criticality of these products, several other 

countries adopt similar measures to inspect and control several nodes along these supply 

chains. http://www.fda.gov, http://www.ema.europa.eu/ema/, 

https://www.pmda.go.jp/english/). 

 

The role of ANVISA - National Health Surveillance Agency - is to ensure the quality, 

safety and efficacy of medicines, food, cosmetics, cleaning products, tobacco products, 

medical devices, blood products and health services commercialized in Brazil through a set of 

laws, normative instructions, ordinances and resolutions of the board of directors 

http://portal.anvisa.gov.br/legislacao#/. 

 

 This section presents regulations requiring mandatory certificate and licences 

along the supply chain nodes, which impact the medical and pharmaceutical industries 

http://portal.anvisa.gov.br/legislacao#/.  

 

 The regulation applied to medical products such as medical devices, instruments, 

equipment and in vitro diagnosis, depends on their product risk classification. These products 

are classified from Class I to IV according to the risk they represent to the health of 

consumers, patients, operators, public health and third parties. The products classified as class 

III and IV are most highly regulated, and several requirements must be met before a national 

or international firm can start importing or commercializing these products in Brazil. (RDC 

185/01, RDC 36/15, RDC 40/15) 

 

The regulation contains exception lists and even some products classified as class I or 

II may be highly regulated, with certifications and licenses possibly required along the entire 

supply chain. It is important to reinforce that the aim of this research is to analyse the general 

impact of the regulations over supply chain resilience. Thus, these exceptions will not be 

discussed.  

 

http://www.fda.gov/
http://www.ema.europa.eu/ema/
https://www.pmda.go.jp/english/
http://portal.anvisa.gov.br/legislacao#/
http://portal.anvisa.gov.br/legislacao#/
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Table 9 provides examples of medical product classification: 

Table 9 - Medical products risk classification 

Medical product 

classification 

Risk level Examples:  

Class I            Low risk Ostomy pouches, Plaster of Paris, Cervical collars, Conductive gels, 

Non-invasive and non-active electrodes, Wound dressings 

Class II Medium risk Syringes, Antistatic piping for anaesthesia, Pressure gauges 

(manometers), Polymer film dressings                              Contact lenses 

Class III High risk Products for Hemodialysis Dressings for severe burns, Radiometers for 

neonatal phototherapy    Multi-parameter monitors, X-ray equipment, 

Hemodynamic equipment 

Class IV Maximum risk Cardiovascular catheters Absorbable sutures and biological adhesives, 

Antibiotic bone cements, Heparin-coated catheters Intrauterine 

contraceptives (IUDs) 
Source: The author based on regulation RDC 185/01 

 

Similarly, in vitro diagnostic products are classified into four risk classification as 

demonstrated in Table 10: 

Table 10 - In vitro diagnostic products risk classification 

Classification Risk Examples of in vitro diagnostic products 

Class I            Products of low risk to individuals and/or 

public health; 

I - reagents or other items used in in vitro diagnosis 

procedures; II - products intended for calibration, 

cleaning or maintenance of instruments in technical 

assistance procedures or maintenance and cleaning 

performed by a qualified person according to the 

indication of manufacturer specified in the instrument 

manual; III – culture medium and devices intended 

for the identification of microorganisms; IV - 

products for DNA and RNA extraction, used for 

assistance with in vitro diagnosis procedures; V -

sample collectors or collection recipients, storage and 

transportation containers of biological samples for 

use in laboratory diagnostic tests; VI – instrument for 

preparation and processing of samples for in vitro 

diagnosis. 

Class II Products of medium risk to individuals and/or 

low risk to public health; 

Self-test products whose result does not determine a 

critical medical condition, i.e. preliminary results, 

and requires follow up with the appropriate 

laboratory test.                                               

Instruments used for in vitro diagnosis of human 

samples that generate analytical results or 
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determinations (except instruments intended for self-

test).                                                          

Calibrators, standards or controls used in cell 

counting instruments 

Class III Products of high risk to individuals and/or 

medium risk to public health;  

Products or devices to: I - detect the presence of, or 

exposure to, sexually transmitted agents; II - detect 

the presence of an infectious agent in cerebrospinal 

fluid or blood, with limited risk of spreading; III - 

detect the presence of an infectious agent when there 

is a significant risk that an erroneous result may 

cause death or severe disability to individuals or 

fetuses; IV – perform prenatal screening of women to 

determine their immunological state against 

transmissible agents; V - determine the status of an 

infectious disease or immunological state when there 

is a risk that an erroneous result may lead to a 

decision regarding the handling of a patient, which 

may result in a situation of imminent risk to his or her 

life; VI - monitor the viral load of patients suffering 

from a generally incurable infectious disease; VII – 

screening, staging or diagnosis of cancer; VIII - 

human genetic testing; IX - screening for congenital 

disorders in the fetus; X - control the levels of 

medicines, substances or biological components, 

when there is a risk that an erroneous result may lead 

to a decision regarding the handling of a patient, 

which may result in an immediate situation of risk of 

death; and XI – determine gas and glucose in the 

blood by point of care testing – PoCT 

Class IV Products of high risk to individuals and public 

health. 

Product and devices to detect the presence of, or 

exposure to, agents transmissible by blood, its 

components and derivatives, cells, tissue or organs, in 

order to evaluate their suitability for transfusion or 

transplantation;                                                 Product 

and devices to monitor or detect the presence of, or 

exposure to, transmissible agents that may cause risk 

of death or illness, generally incurable, with a high 

risk of spreading;            Products for the 

determination of the ABO, Rhesus, Kell, Kidd and 

Duffy systems. 

Source: The author based on regulation RDC 36/2015 and RDC40/2015 

 

Finally, medicines are not classified in the same manner as medical products, but 

rather into the categories new, generic and similar. Table 11 identifies the main licenses and 

certifications requested by Anvisa along the medical and pharmaceutical supply chains. 
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First, a manufacturing audit is required with the objective to obtain the GMP (good 

manufacturing practices) certification.  This certification allows the product registration and 

commercialization in Brazil. During this audit, Anvisa evaluates documents and practices 

along the production process, potential contamination or mistakes in the manufacturing 

procedure, machinery and facilities maintenance, hygiene, systematic material control 

(production, packaging, labelling, testing, distribution and marketing) and periodic internal 

audits. (RDC 16/13; RDC 17/10).  

 

The second kind of regulation that impacts these supply chains is the product 

registration requirement. Medical and in vitro diagnosis products classified as risk class III 

and IV, medical products classified as “intensive” of all classes and medicines of all 

classification must have a registration at ANVISA before being commercialized in Brazil. The 

registration is valid for 5 years and may be extended successively for the same period of time.  

 

Medical products and products for in vitro diagnosis classified as risk class I and II 

require a registration named “cadastro”. This procedure is simpler and faster than the product 

registration. In addition, the cadastro does not necessitate a review every 5 years (RDC 

185/01, RDC60/14, RC36/15, RDC40/15).  

 

A product dossier is requested in the product registration procedure. This must 

contain, among other documents, a technical report with a product description, including 

principles of operation and instructions for use, contents or composition together with a list of 

accessories (where applicable). Any substantial change in the product configuration, 

manufacturer and/or exporter location, entails a change in the product registration. Without 

this update in the registration, the product cannot be commercialized in Brazil.  (RDC 185/01, 

RDC 36/2015, RDC 40/2015, RDC 60/14) 

 

Anvisa requires a product registration before commercialization for all three groups of 

medicine classifications. The classification into new, generic or similar determines the 

documents and procedures necessary for the registration process (RDC60/14) 
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Table 11 - Licenses and certifications along the Medical and Pharmaceutical Supply chain 

Medical products 

(including in vitro 

diagnosis) 

Good 

Manufacturing 

Practices 

certification 

Product registration Import 

License 

Licensed 

carrier 

Licensed 

warehouse 

Distribution 

Regulation RDC 16/13 

RDC16/14 

RDC185/01 

RDC 36/15 

RDC40/15 

RDC 81/08 

RDC 48/12 
RDC 16/13 

RDC 16/14 

 

RDC 16/13 

RDC 16/14 

RDC16/14 

RDC16/13 

Class I N/A Product registration – 

modality cadastro 

Applicable Applicable Applicable Applicable 

Class II N/A Product registration – 

modality cadastro 

Applicable Applicable Applicable Applicable 

Class III Applicable Product registration – 

modality registration 

Applicable  Applicable  Applicable  Applicable 

Class IV  Applicable Product registration – 

modality registration 

Applicable  Applicable  Applicable  Applicable 

Medicines: 

New, generic and 

similar 

 

RDC 17/10 

RDC16/14 

RDC 60/14 RDC 81/08 

RDC10/11 

RDC 26/13 

RDC 17/10 

RDC16/14 

RDC 17/10 

RDC25/07 

RDC 16/14 

RDC  10/11 

 

RDC 17/10 

Source: The author based on regulation  
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  Third – RDC 81/08 states the import procedures for medical and pharmaceutical 

products including the need of an import license authorized by Anvisa. Until 2012 the import 

license was linked to a specific port or airport of destination and had to be issued and 

authorized by Anvisa before the cargo be shipped to Brazil. After the RDC 48/12 this 

procedure was changed. Actually, several products have the import license authorized after 

cargo arrives in Brazil, and before the clearance at the Brazilian customs. It means that the 

port or airport of destination of a cargo can be changed even right before the shipment, 

resulting in more logistics flexibility in case of disruption in the port or airport of destination. 

 

The import of medicines is even more complex.  Besides the import licenses 

requirement, RDC10/11 and RDC 26/13 stipulate that every shipment of imported medicines 

should have samples re-tested in Brazil before the commercialization of this batch. 

 

Fourth - RDC16/14 determines that companies in Brazil that storage, distribute, 

package, ship, export, extract, manufacture, fractionate, import, product, purify, repackage, 

synthesise, transform and transport medicines and medical products need the AFE/AE 

authorization.   

 

In addition, RDC16/13, RDC17/and IN 08-2013 stipulate that distributors and 

warehouses of medical and pharmaceutical products should also have the GMP – Good 

Practices Manufacture certification. Importers of medicines cannot outsource storage to a 

company which does not have its own warehouse (RDC 25/2007 and RDC  10/2011) 

 

Therefore, a wide range of products is highly regulated in the medical supply chain 

through a series of compulsory and sequential certifications and licenses, as shown in figure 

7.  
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Figure 7 Medical and Pharmaceutical Supply Chains 

Source: The author based on Anvisa regulation 



61 

 

 

5  DATA ANALYSIS: 
 

For Creswell (2007), a case study analysis “consist of making a detailed description of 

the case and its settings” (p. 163). This section presents the data collected from the interviews 

aiming to understand how these regulatory policies may affect the supply chain resilience 

through the evaluation of their impacts on the resilience formative capabilities. 

 

Each within-case analysis evaluated the real and hypothetical disruptions, mitigation 

strategies applied and regulatory impacts on the supply chain resilience. After that, a cross 

case analysis was conducted in two stages aiming to find patterns: First, examining 

similarities, and differences among the scenarios described in the cases studies. Second, 

comparing the perceptions of respondents about the regulatory impacts on the resilience 

formative capabilities. 

 

5.1  Case 1 

 

 

Firm A is a multinational classified as large-size -group I by Anvisa and it is one the 

main players in the medical and pharmaceutical industry. Its product portfolio includes 

medicines, medical devices and biological products. This product diversity requires different 

kinds of operations. Thus, some products are manufactured in Brazil with national and 

imported raw materials. In some cases, firm A imports final products and resells them in 

Brazil.   

 

 Both respondents at Firm A [FA-I1 and FA-I2] reported disruptions due to loss of 

single key suppliers, paralyzing the production [FA-I1]. This kind of disruption occurred 

twice. First, a Brazilian supplier had its GMP certificate suspended and had to adapt itself to 

Anvisa requirements to obtain a new certification. The lack of another certificated supplier 

resulted in a 3 month-supply chain disruption [FA-I1] which was the time that the supplier 

took to obtain the new certification. 

 

In the second disruption, an international supplier changed its manufacturing to a non-

certificated facility without informing Firm A in advance.  Due to the long lead time 
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requested by Anvisa to inspect and certify the new facility abroad, Firm A could not import 

from this supplier for 4 years. [FA-I1].  

 

Firm A recognised that the disruption was not caused by Anvisa or by the regulation, 

but by a failure in Firm A’s relationship and control with their suppliers [FA-I1, FA-I2]. 

Despite the importance and relevance of this requirement, the need of certified suppliers 

restrains the options of suppliers available in the market and consequently increases the 

supply chain complexity when compared with other industries. In addition, the supply chain 

was also negative impacted by the long-time required by Anvisa to re-certificate these and 

suppliers and certificate new ones. [FA-I1, FA-I2] 

 

“Anvisa requirements have existed for a long time. Thus, my 

supplier or my relationship with the supplier was not efficient enough 

to meet Anvisa regulation which were clear.” [FA-I1] 

 

“Possibly constituting a regulatory barrier is the fact that I 

must request a certification for this supplier from Anvisa, and their 

lead times may be too. Anvisa has a waiting list for certification of 

one, two years. (The problem) It is not the fact that a certification be 

required, but the that getting this certification is not fast.” [FA-I2]   

 

 The lack of multiple certified suppliers restrained the supply chain resilience. 

[FA-I1; FA-I2]. Consequently, Firm A had to seek other mitigation strategies to reduce the 

consequences of these disruptions. Through collaboration along the supply chain, Firm’s A 

and its distributors aggregated all inventory of these final products available in the national 

market. Thereafter, the retail purchase requirements were changed to ensure the access of this 

item at least for the patients in greatest need. FA-I2 also states that there was collaboration 

between the focal firm and Anvisa, as the regulatory body approved this contingency plan. 

 

Based on the lesson learnt from these disruptive events and their consequences, Firm 

A developed multiple suppliers along the supply chain and improved communication and 

management over its suppliers. [FA-I1, FA-I2].  Due to the high complexity of this supply 

chain resulting from the regulatory aspects, respondent FA-I1 recognised that multiple 

certified suppliers is a vital strategy for this industry, even with its high costs and resources 

incurred.  
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“So, that was an immediate action (the collaboration between 

firm A and their distributors) and as a preventive action we made our 

contracts with our suppliers more robust, we left the single-source 

model, thus I have more than one supplier for that raw material. The 

supplier qualification also became more stringent and more frequent”. 

[FA-I2] 

 

From the regulatory perspective, the respondents consider the loss of a single certified 

supplier, the most complex disruption that could possible occur. Besides the time taken to find 

and certificate another supplier other changes in the product registration would be required 

prolonging the supply chain disruptions.   

 

5.2  Case 2 

 

Firm B is a multinational classified by Anvisa as large-size -group II. Its product 

portfolio includes medical devices, medical equipment and biological products. The greatest 

proportion of their products are imported to be sold in Brazil. Few product lines are 

manufactured in Brazil and are highly dependent on imported items.  

 

 All four respondents at Firm B [FB-I1, FB-I2, FB-I3, FB-I4] described supply 

chain disruptions resulting from strikes by Anvisa and/or Receita Federal, (Brazilian customs) 

affecting the import license authorization and clearance of the cargo.    

 

 This kind of disruption occurs almost annually and the main mitigation strategy 

applied is the excess of inventory [FB-I1, FB-I2, FB-I3, FB-I4]. If firms have capacity to 

storage this excess of inventory in a licensed warehouse, there is no regulatory restriction to 

apply to this mitigation strategy. [FB-I3]. However, its applicability is restricted as may not be 

used for made-to-order products or products with short shelf lives [FB-I1; FB-I2; FB-I3 FB-

I4].   

 

Aiming to reduce the problem with made-to-order products affected by the long-time 

taken to authorize the import license and by frequent strikes, firm B decided to have a small 

plant in Brazil. Consequently, this mix of control and redundancy strategy reduced the 

average lead time from 40 days to 5 days and improved the supply chain flexibility [FB-I4]. 

However, as some raw materials are imported, the supply chain is still susceptible to strikes 

and to long lead times taken to authorize the import licenses [FB-I1]. 
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 When the strike by ANVISA is limited to some regions, Firm B duplicates the imports 

through different ports/airports [FB-I1, FB-I2]. This mitigation strategy implies high costs 

and it is not advantageous for made-to-order products as these items seldom can be sold to 

another customer [FB-I1, FB-I2].  

 

In addition, if the Anvisa agent in the new port/airport of destination is unfamiliar with 

the product and importer, the time required to authorize the import license can be longer, 

reducing supply chain velocity. For this reason, respondents reinforce the importance of 

having existing relationships with Anvisa's offices in multiple ports/airports, where they 

understand the main products as well as company characteristics [FB-I1, FB-I2].  

 

 “So, (the excess of) inventory and the process credibility, and 

of course, the performance of our third partner also make the 

difference. A good broker acting with these regulatory bodies, always 

in the legality and following the law, helps to mitigate some of these 

risks, but it is difficult to cover 100%. We cover a good part, but even 

with that there are strong impacts to the customers. [FB-I1]” 

 

 Customer collaboration, aiming to expedite the import license authorization during the 

strike may be useful. In this strategy, customers provide documents and letters explaining the 

urgency in receiving this product. Once again, the effectiveness of this strategy depends on 

the Anvisa agents to accept this urgency or not [FB-I1, FB-I2].  

 

“Some big clients, such as universities try to assist by 

providing documentation and letters to accelerate (the import licence). 

However, when delays occur (to emit the import licence) and there is 

no other option, we frequently lose the customer and the product [FB-

I1]”. 

 

 FB-I3 also mentioned the volcano eruption in 2010 that hindered air 

transportation across Europe. During this disruption, the excess of inventory was the only 

mitigation strategy used, as firm B did not have certified manufacturing or inventory of this 

item in other continents. Shortly thereafter the volcano eruption, the customs or Anvisa (she 

does not remember which one) went on strike. The sequence of these disruption left Firm B 

short of options to keep responding to the disruption.  
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 FB-I2 considers the loss of a certificate warehouse the most complex 

disruption from the regulatory perspective, while FB-I1, FB-I3 consider the loss of a certified 

manufacturer abroad. At last, FB-I4 believes that the loss of a certified key supplier has a 

stronger impact in the supply chain. All these three disruptions are related to the RDC16/13 

which is strongly impact by the long-time taken by Anvisa to inspect and certify the 

warehouses or manufactories. 

 

 In case of a disruptive event in the warehouse FB-I2, FB-I3 and FB-I4 states 

that would be possible to transfer the inventory to a third part certified warehouse. However, 

FB-I4 considers that there are few certified third parts warehouse in the market.   

 

Also for fiscal reasons, Firm B would need to have a certified branch inside this 

warehouse, and Anvisa would take around 6 months to certify this new branch. [FB-I2, FB-

I4].  Due fiscal, regulatory and logistics complexities, Firm B has warehouses in two different 

states of Brazil [FB-I1, FB-I2, FB-I3, FB-I4]. Finally, due to the regulatory policies 

restrictions, multiple carries are also part of the firm’s strategy [FB-I1, FB-I2] 

 

5.3  Case 3 

 

Firm C is a multinational classified by Anvisa as large-size -group I. Its product 

portfolio includes medicines, medical devices and medical equipment. The greatest proportion 

of their products are imported to be sold in Brazil. Despite some products are manufactured in 

Brazil, this production is highly dependent on imported parts and raw materials. 

 

All five respondents at Firm C reported the strikes by Anvisa and Receita Federal 

(customs) as a frequent cause of disruption interrupting the import, manufacturing and 

commercialization of products. [FC-I1, FC-I2, FC-I3, FC-I4, FC-I5].  

 

“Strikes by Anvisa or Receita Federal are frequent, affecting 

logistics and import due to the requirement to pass through these 

agents when the product is imported. This is a recurring annual 

constant in the supply chain and the company suffers as a result. Due 

to the current crisis, the effect is magnified due to the need to keep 

inventory low, therefore increasing the number of imports”. [FC- I3] 
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The mitigation strategies applied during these disruptions were similar to the ones 

used by Firm B: 

• Customer collaboration [FC-I5, FC-I3] 

• Excess of inventory [ FC-I3, FC-I4] 

• Multiple port and airport for import entrance [FC-I1, FC-I5] 

• Close relationship with Anvisa [FC-I2] 

 

The limitations of these strategies were: 

 

• The effectiveness of the customer collaboration depends on the personal criteria of 

the Anvisa agent.  [FC-I5, FC-I3] 

• Excess of inventory is not viable for large and expensive medical equipment [FC-

I4].  

• The excess of inventory was reduced due to the economic crisis and unfavourable 

currency exchange rate in Brazil. [FC-I3] 

 

• The efficiency of the multiple port and airport of entrance strategy depends on the 

existing relationship with the local Anvisa and the personal criteria of the Anvisa 

agent.  [FC-I1, FC-I4, FC-I5]. It also depends on the support for the strike within 

Anvisa across the country. 

 

 “In fact, we stayed one quarter - actually, two months - 

impacted by this strike. We lost sales because we could not delivery 

(the product).”, “… the whole industry had this problem and nobody 

could clear the cargo. Companies do not usually hold inventory of 

large equipment, only small equipment. Due to this, nobody had large 

equipment ready for delivery. [FC-I4] 

 

 

FC-I3 and FC-I2 described two episodes where Firm C almost had a disruption as a 

consequence of alterations to the Anvisa regulation. Respondents reported that in these 

situations Anvisa did not provide enough time for companies to adapt themselves to the new 

requirements and Firm C had to invest extra financial and human resources to comply with 

the new regulation. Respondents also highlighted that small firms may not have the same 

resources as Firm C resulting in a supply chains disruptions for not being compliant with the 

new requirements 
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According to FC-I1, FC-I2, the loss of a certified manufacturer abroad is considered 

the most complex disruption from the regulatory perspective due to the large quantity of 

internal procedures necessary for the certification and long-time required by Anvisa audit and 

certified manufactories. In addition, changes in the product registration would be necessary.   

 

There is also a high complexity in losing a certified manufacturer in Brazil, as 

illustrated in the quote below [FC-I4].  

“Today we are fully licensed, from the point of view of 

ANVISA, fireman, INMETRO, IBAMA. You have a million licenses. 

If you lose it due to a disaster, I think it's difficult to return (to the 

original supply chain level) because it requires you to transfer 

everything without having made that plan” [FC-I4] 

 

In case of a catastrophe in the warehouse in Brazil Firm C would remove the inventory 

to another third parts warehouse certificated by Anvisa. However according to FC-I5, there is 

a limited option of fully third part certificated warehouse in the market. 

 

FC-I3 states the most complex disruptions are the ones resulting from changes in the 

regulation without enough time provided by Anvisa to the firms adequate themselves. Finally, 

for FC-I5 the loss of a product registration due to quality or bureaucratic problems or changes 

in the manufacturing is the most complex disruptive event due to the long-time taken by 

Anvisa to release new registration or update changes in existing product registration. 

 

5.4  Case 4 

 

Firm D is a national company which imports and sells medical devices and equipment 

from several multinational brands. It is classified as medium-size-group III according to 

Anvisa classification, which means a gross annual sale between R$ 6 -20 million.  

 

Respondents at firm D reported supply chain disruption due to strikes by Anvisa and 

Brazilian customs [FD-I1, FD-I2]. The mitigation strategies applied were excess of inventory 

and customer collaboration [FD-I1, FD-I2]. 

 

“So, we value it more or less. November, there is always a 

strike, so we esteem and try to import everything that we have before 

this deadline to not have this year-end delay. There is no other way for 
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us to try to protect ourselves than importing more to have inventory. 

There is no other way to protect ourselves from it” [FD-I1] 

 

Firm D states that in some cases companies can try legal strategies that force ANVISA 

to release the import licenses during the strikes. However, the use of injunctions may 

jeopardize the company's relationship with Anvisa’s offices at ports and airports.  

 

“Are you going to get an injunction? It will have to go to 

(ANVISA in) Brasilia, to (Anvisa in) Brasilia authorizes it ... so, it is 

very complicated. “[FD-I1] 

 

The economic crisis in Brazil increased demand uncertainties and valuated the dollar 

exchange rate, temporarily restraining the applicability of the excess of inventory as a 

mitigation strategy. Consequently, Firm D has changed its business model, postponing the 

import of a range of products to after sales confirmation.  

 

This strategy does not tackle the disruptions resulting from political and economic 

crisis or strikes. Rather, it transfers the responsibility of acceptance of this disruption to the 

customer.  [FD-I1]. Moreover, by shifting the excess of inventory to a ship-to-order strategy, 

supply chain velocity is affected by the bottleneck of additional time required to authorize the 

import license of multiple shipments. 

 

“I cannot say (the main problem) is the dollar valuation 

(against the Real). I think (the problem) is the crisis. We reduced the 

imports indeed. We did not have a large inventory, reducing the 

inventory and working more through ship-to-order. Importing after 

sales be confirmed, understand? With the sales confirmed, you import. 

Thus, it is something more guarantee. “[FD-I1] 

 

FD-I2 also mentioned a supply chain disruption resulting from a Typhoon in China in 

2016 affecting the transportation from Asia to Brazil. As it was a short disruption, the excess 

of inventory could manage the distribution in Brazil.  

 

FD-I1 also reported a disruption due to changing in the regulation that involved a new 

Anvisa’s IT system where the import license took more than 30 days to be authorized. No 

mitigation strategies could be applied as the firm did not have excess of inventory of this 

product.  
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FD-I1 and FD-I2 consider the loss of the warehouse in Brazil the most complex 

disruptive event for Firm D’ operations. However, there is no mitigation plan already 

stablished for this scenario. FD-I1 and FD-I2 state that in case of a loss of a warehouse, 

besides the new warehouse certification, all inventory would need to be imported again. This 

means that new import licenses would be required, prolonging the negative effects of the 

original disruption. In some ports and airports, the import license would take around one 

month to be authorized.   

 

5.5  Interview with industry association 

 

The industry association interviewed works with national and multinational companies 

of medical products based in Brazil. One of the primary purposes of the industry association 

is to increase the collaboration between associated firms, debating regulatory issues to achieve 

a better regulation and a greater collaboration between the regulatory body and industry. 

.  
The industry association’s respondent [IA-I1] reinforced the importance of a robust 

regulation in this industry at same time that recognised that it results in greater complexity 

and less flexibility in the medical and pharmaceutical supply chains when it is compared with 

other industries.   

 

Respondent IA-I1 states that risk management is a concern of the medical and 

pharmaceutical industries. However, several companies do no analysed in depth the impact of 

low probability events. The data from this interview was used to triangulate the data from the 

four case studies.  

 

5.6  Cross Case 

 

In this section, the real and hypothetical disruption scenarios, mitigation strategies 

applied and the restriction resulting from the regulatory policies were contrasted. The aim 

being to identify patterns among the four case studies. Furthermore, the respondents’ 

perception about impact of regulatory policies in the four formative resilience capabilities 

were compared. 
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5.6.1  Cross Case - Real and hypothetical disruptions 

 

Table 12 is utilised as a mirrored matrix of scenarios among the four case studies, in 

the different levels of analysis. The center of the table contains the ten types of real and 

hypothetical disruptions and their respective regulatory challenges identified during the 

interviews. The final four rows present the mitigation strategies applied during the disruptions 

by each of the four firms. The top of this table presents the limitations of the mitigation 

strategies applied. Thus, it is possible to analyse separately the scenarios of each firm and the 

differences and similarities between the four cases studies 

 

Initially, it is important to state that 14 out of 15 respondents admit that firms do not 

consider officially low probability events in their risk management assessment. Apart from 

the strikes by the regulatory body and customs that are almost annual in Brazil, disruptions 

are tackled in a reactive way. According to the respondents, in case of disruptions, the 

impacted departments work together to search for solutions to return the supply chain to its 

normal level.  

 

The most frequent disruptions are strikes by the regulatory body (Anvisa). Therewith, 

it is not possible to authorize the import license (I/L) requested for medical and 

pharmaceutical products hindering the import of raw materials, parts and final products. 

During these disruptions, the main mitigation strategies applied were excess of inventory, 

customer collaboration and re-routing of shipments to alternative destination ports/airports, 

not affected by the strike. Excess of inventory is also applied in logistic disruptions as 

illustrated by the case of typhoon in China and the volcano eruption in Iceland. 

 

Excess of inventory can be a substitute mitigation strategy for regulatory restrictions 

applied to shipments with multiple origins, as the flexibility through multiple origins only can 

be applied if this manufacturer or exporter is already named in the product registration. 

However, the excess of inventory presents some limitations as it may not be advantageous for 

make-to-order products, products with short shelf lives or large pieces of equipment. It is also 

presents some finance limitation during economic crises. 

 

Customer collaboration and re-routing shipment strategies depend on the personal 

judgement and knowledge of the regulatory agent authorizing the import license. Thus, there 
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is no guarantee that this mitigation strategy will be effective. 

 

The control strategy through investment in a factory in Brazil has two regulatory 

limitations: the time taken to certify this new manufacturer, in Brazil and the dependence on 

imported items for manufacturing which in several cases also request import license. Finally, 

the use of injunctions to interrupt the disruption caused by the strike depends on a 

bureaucratic process and may affect the relationship with the local regulatory body in the 

ports/airport.
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Table 12 - Cross Case analysis 

Loss of single certified supplier Volcano eruption in Europe Typhoon in China Regulatory Changes Strikes by Anvisa or customs Loss of warehouse Loss of certified carriers Disruption in 1 product line  Loss of manufacturer Economic and political crises

Anvisas time taken to  certify 

new suppliers
Multiple shipment origins 

depends on GMP certification 

and product registration

Multiple shipment origins 

depends on GMP certification 

and product registration

Insufficient time for 

companies or for 

regulatory body to adpta 

to changes in the 

regulation

Import license required to clerance the 

cargo
Certified warehouse Certified Carrier 

Alternative Products must 

have a registration

Manufactory must have a GMP 

Certification

Manufactory must have a GMP 

certification

It is necessary to update all 

product registers

I/L required for all shipments in 

ship-to-order strategy

Time and cost to have multiple 

certified manufactories 

Time and cost to have multiple 

certified manufactories 

Regulatory Impacts

Disruptions

Cost and time taken to register 

all products

Cost and time taken to register 

all products

Agent may not accept the documents 

provided by the customer

Lack of knowledge of agent about the 

product delays I/L

Dependence of imported raw material  Time 

to certify a manufactory in Brazil

Excess of inventory not suitable for all 

products

Collaboration and inventory 

consolidation do not solve the 

SC disruption

Cost to have multiple suppliers

Register all products even 

when firm does not intend to 

sell them in Brazil

Had a SC disruption for not 

having the subtitute products 

in the registration

Time to certify a new 

warehouse

Time to get the I/L to import 

more products

Limited options of certified 

carriers

Change to other 3thP certified 

warehouse Multiple certified carriers

Change to other 3thP certified 

warehouse Multiple certified carriers

Limited options of certified 

3thP warehouse

Limited options of certified 

carriers

Change to other 3thP certified 

warehouse Multiple certified carriers

Limited options of certified 

3thP warehouse

Limited options of certified 

carriers

Change to other 3thP certified 

warehouse Multiple certified carriers

Invest more resources to 

adapt to the legislation

Excess of inventory

Customer collaboration

Re-routing to other ports/airports

Excess of inventory
No mitigation strategy 

applied

Excess of inventory

Customer collaboration

Injunctions to obtain the I/L during the 

strikes

Excess of inventory

Ship from other 

manufacturers/exporters

Excess of inventory

Customer collaboration

Re-routing to other ports/airports

Control - Manufactory in Brazil

Agent may not accept the documents 

provided by the customer

Injunctions may affect the reltionship wth 

the regulatory body

 

Cost of exceess of inventory

Depend on the firm's 

resources

Agent may not accept the documents 

provided by the customer

Lack of knowledge of the agent about the 

product  delays I/L

Excess of inventory not suitable for all 

products

Cost of excess of inventory 

FIRM C

FIRM D

M

i

t

i

g

a

t

i

o

n

 

Not possible to ship from 

origins if manufacturer/exporter  

is not in the product 

registration

Cost to have multiple certified 

origins

Collaboration with distributors,

Inventory consolidation, 

Change in the purchase 

requirements

Multuple certified suppliers

FIRM D

FIRM C

FIRM B

FIRM A

L

i

m

i

t

a

t

i

o

n

s

 

FIRM A

FIRM B

Ship-to order 

Ship-to order 

Time to obtain the I/L

Time to obtain the I/L
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The four case studies demonstrated that disruptions that result in loss of certified 

warehouses and loss of certified carriers may be solved through multiple services suppliers, 

which can be contracted preferably before the disruption but also afterwards. However, some 

respondents informed that there is a lack of certified warehouses and carriers in Brazil.  

 

When the disruption affects only one product or a product line, it is possible in some 

situations to offer a substitute product. However, medical and pharmaceutical industries only 

can apply this mitigation strategy if the substitute product is already registered in Brazil. 

 

FC-I5 mentioned that firm C had a product shortage. The factory abroad had the same 

product in stock, but in a package containing a different quantity of the material. This second 

product presentation was not included in the original registration, making the strategy 

unfeasible because of the need to change the product registration to import the product. 

 

A similar situation was reported by FB-I3. However, as Firm B always includes all 

product presentations in its registration, even when the firm market strategy is not to 

commercialize all of them, Firm B was able to respond to the disruption by selling the 

alternative product. 

 

Another problem related to the product flexibility is the control of the relevant parts of 

the product. It means that any considerable change in the product will need to be reported by 

Anvisa and an update in the registration will be required. [FA-I1, FB-I3] 

 

Firm C and D utilised the ship-to-order business model – postponement strategy - to 

tackle economic and political turbulences due to the high cost of the excess of inventory. The 

disadvantage of this strategy is the bottleneck resulted from the long lead time taken by 

Anvisa to authorize the import license.  

 

Firm A only invested in multiple certified suppliers after been strongly affected by the 

loss of a key supplier. The actions taken to reduce the impact of this disruptions such as 

collaboration with distributor to consolidate inventory and changes in the purchase 

requirements only reduced the criticality impacts of this disruption, not recovering the supply 

chain levels. 
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Finally, it is interesting to notice that the loss of a certified manufacturer abroad is 

pointed for most of the respondents as the most complex supply chain disruption from the 

regulatory perspective [FA-I1, FB-I3]. However, firms do not have official mitigation 

strategies stablished to reduce or avoid the impacts of this disruption.  

 

During events that obstruct the operation of the manufacturer for an extended period, 

firms must consider not only to transfer the production to another facility, but also the knock-

on effect on the regulatory requirements. Besides the GMP certification, the product 

registration will have to contain this new facility, otherwise the importer will not obtain the 

import license as illustrated in figure 8. 

 

The lack of strategies to tackle this kind of disruption is justified by the respondents by 

the low probability of this hypothetical disruption associated with long lead times and high 

cost of regulatory fees to build flexibility through the certification of multiple facilities and 

product registration 

 

The lack of strategies to tackle this kind of disruption is justified by the respondents by 

the low probability of this hypothetical disruption associated with long lead times and high 

cost of regulatory fees to build flexibility through the certification of multiple facilities and 

product registration. 

 

 



75 

 

Loss of certified 
manufacturer abroad 

Multiple facilities 

/manufacturer able 

to produce this 

product? 

Does it have the 

GMP certification? 

Search for and 

certify a new 

manufacturer/facility 

Request the 

manufacturer/ 

factory certification. 

  

Is this facility/ 

manufacturer in the 

product registration? 

Alter the product 

registration before 

import and 

commercialize the 

product 

It is possible to get 

the import license 

and commercialize 

the product 

Continuation of SC 

Disruption 

Continuation of SC 

Disruption 

Continuation of SC 

Disruption 

Supply Chain 

flow restored 

 

Figure 8 - Loss of certified manufacturer abroad 

 

YES 

YES 

YES 

NO 

NO 

NO 

Source: The author based on data analysis 
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5.6.2  Cross Case - Regulatory Policies and Formative Resilience Capabilities 

 

Table 13 summarized the regulatory impacts in each one of the formative resilience 

capabilities based on the disruptions scenarios described and the perception of the 

respondents.   

 

Table 13 - Impact of Regulatory Policies on the Formative Resilience Capabilities 

Respondent Regulatory 

policies impact 

on collaboration 

Regulatory 

policies impact 

on visibility 

Regulatory 

policies impact 

on velocity 

Regulatory 

policies impact 

on flexibility and 

redundancy 

FA-I1 X  X X 

FA-I2 X  X X 

FB-I1 X X X X 

FB-I2 X  X X 

FB-I3  X X X 

FB-I4   X  

FC-I1   X X 

FC-I2  X X X 

FC-I3 X X X X 

FC-I4  X X X 

FC-I5 X X X X 

FD-I1 X  X X 

FD-I2 X X X X 

IA-I1   X X 

Source: The author based on data analysis 

 

Collaboration 

 

Regulatory policies are not considered as a factor that reduce the collaboration along 

the supply chain, as there is no regulation that restrains the partnership between the supply 

chain members [FA-I1, FA-I2, FB-I1, FB-I2, FB-I3, FB-I4, FC-I2, FC-I3, FC-I4, FC-I5 FD-

I1, FD-I2, IA-I1]. In fact, the challenges faced in this regulated environment pushed firms to 

create partnerships with customers [FB-I1, FB-I2, FC-I3, FC-I5, FD-I1, FD-I2] and 

distributors [FA-I2] - as previously mentioned - and also with competitors through the 

industry association [FA-I1, FA-I2, FB-I1, FB-I2, FB-I3, FB-I4, FC-I2, FC-I3, FC-I4, FC-I5 

FD-I1, FD-I2, IA-I1] to reduce the regulatory impacts during and after the disruptions.  
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The collaboration between competitors through the Industry association was described 

by many respondents as a tool to tackle the regulatory issues such as, long lead times, strikes, 

changes in the regulation and to improve the relationship between Anvisa and industry [FB-

I1; FA-I2, FB-I2, FB-I4, FC-I1, FC-I2, FC-I3, FC-I5, FD-I1] 

 

“We work with Industry association who intermediates our 

considerations and suggestion to Anvisa. Anvisa analyses and accepts 

it or not. The industry association is a group of importers and 

manufacturer, in the end we have more strength to try a consensus, 

showing that the market wants this (regulation) different. Thus, we 

have a little more strength. [FC-I2] 

 

The relationship between companies and ANVISA has improved during the last few 

years [ FC-I2, FC-I3, IA-I1]. However, some respondents believe that there is a lack of 

collaboration between Anvisa and the medical and pharmaceutical industry due to the long 

lead times taken by Anvisa, unclear and outdated regulation, and lack of process visibility 

[FB-I1, FB-I2, FB-I3, FB-I4, FC-I3, FC-I4, FC-I5 FD-I1, FD-I2, IA-I1]. 

 

“The agencies are not always sensitive to the bottlenecks 

created by themselves. Frequently Anvisa is low sensitive to the 

problem that it creates. Thus, we often see lawsuits aiming to import 

medicines with no registration in Brazil because many times 

registration takes 2 years to be approved. Actually, it also takes 2, 3 

years to audit a manufacturing plant abroad. Then 1 year to approve 

the registration. It like a snowball effect due to the regulation that it 

(Anvisa) creates and cannot accomplish it [FB-I2].” 

 

There is also lack of collaboration between Anvisa and other regulatory agencies in 

other countries. The efforts to standardize the requirements and create worldwide partnerships 

between regulatory agencies that could simplify and increase the velocity of the supply 

chains, are still in their infancy [FB-I2, FB-I4, FC-I1-I FC-I1, FC-I2]. The analysis also 

indicates that in some cases an existing relationship with the regulatory body may increase 

supply chain velocity [FA-I2, FB-I1, FC-I1, FC-I4, FC-I5, FD-I1] 

 

“When you work at a specific port (to obtain the Import License), 

you build relationship (with the local Anvisa). Then, regulatory 

(regulatory department) is not only following the regulation. You also 

build relationship. The regulator understands with who he/she is working 

with. He/she trusts the company that he works with. [FC-I4] 
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 The collaboration between firms and Anvisa during and after disruptive events seems 

subjective. Respondents believe that Anvisa would be open to collaborate providing 

certification and licenses in a shorter time depending on the public health interests such as 

unique products in the market, products with large market share, epidemics and products for 

serious diseases [IA-I1, FA-I2 FB-I1, FB-I3, FC-I1, FC-I3].  

 

“If it's a product that me and other several competitors on the 

market sell, if I'm not talking about a disruption that will affect a 

patient's therapy, I'm talking about [a disruption] that will affect my 

profit because I'm failing to sell, ANVISA obviously is not so keen to 

accept a plan and participate because we are not talking about 

something with a greater public health focus. However, if it is an 

exclusive therapy, I am the only supplier or the only industry in Brazil 

that has this product, people will be left untreated, no doubt it 

[Anvisa] is very collaborative. Of course, it also depends on your 

approach. You have to take the diagnosed problem approach and why 

and how we will mitigate” [FA-I2] 

 

“These priorities (in case of disruption), depends on to the type 

of product and the size of the market. So, what is the size (of the 

market) that will be impacted? So, let's imagine that company “X” that 

suppliers hundreds of thousands of needles and syringes. …” the 

impact would be immense. Thus, the priority always depends on the 

volume impacted. Because ANVISA will always analyse the public 

health risk. [A1-I1] 

 

Visibility 

 

Some regulations do not establish time-limits for licence and certification approval. In 

other cases, the time-limit established in the regulation is not respected by the regulatory 

body. In addition, Anvisa’s IT system does not provide enough information about the 

processes situation. Thus, firms struggle to have visibility and predictability along the supply 

chain. Normally, firm’s planning is based on the average time taken by Anvisa for each kind 

of certification or license. However, estimates vary constantly as they depend on multiple 

factors [FB-I2, FB-I3, FC-I2, FC-I4, FC-I5, FD-I2] 

 

“When you protocol a process at Anvisa (to clear the cargo), it 

goes to a “black hole”. I mean, you do not know if it will be analysed 

today, tomorrow or in 10 days. You know the average time, but there 

is no forecast. There is an unpredictability after it arrives at Anvisa” 

[FC-I2] 
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“We do not know the time it will be taken in almost any phase. 

Not for the registration, neither for anything you depend on the 

regulatory body.” [FC-I3] 

 

 

Velocity 

  

Almost all respondents from the four firms and the industry association agree that 

regulatory policies increase the supply chain complexity consequently resulting in a slower 

supply chain.  These requirements are mandatory and failure to comply with them results in 

fines, delays and problems within these supply chains. However, all respondents agree with 

the relevance of these industries being regulated. [ FA-I1, FA-I2, FB-I1, FB-I2, FB-I3, FB-I4, 

FC-I1, FC-I2, FC-I3, FC-I4, FC-I5, FD-I2, IA-I1].  

 

The long-time taken by Anvisa provides the licenses and authorization required, 

impacts supply chain velocity before, during and after the disruption. [FA-I1, FB-I3, FA-I2, 

FB-I4]. In addition, FC-I4 and FC-I5 informed that Anvisa agents often request documents 

and explanations that are not required in the regulation, which also reduce the supply chain 

velocity. 

 

These long lead times are justified by the insufficient number Anvisa employees and 

the large quantity of process. [FB-I1, FB-I2, FB-I3, FB-I4, FC-I1]. Firms may take from 1 to 

6 years to obtain the GMP certification, [ FB-I1 FA-I1; FA-I2, FB-I2, FB-I3, FC-I1, FC-I2]. 

Import license in some ports/airports may take up to 40 days [FD-I1, FB-I2,].  

 

Anvisa has shown some improvement. The product registration for medical equipment 

for instance, improved from up to 18 months to 3 months over the last year. [ FC-I2, FC-I4, 

FB-I3]. However, for some medicines the registration approvals may take from 18 to 24 

months [FC-I3] 

 

The average time to obtain a GMP certification is 6 years and I will explain why. 

What happens today is that Anvisa removed (from the GMP regulation) companies with 

products classified as I and II. Anvisa expected to reduce the waiting list for this certification 

focusing on products classified as risk III and IV. However, a several companies decided to 

get an injunction to get this certification faster. Thus, there are two lists, the official list that is 



80 

 

“stopped” and takes from 4 to 6 years to get the certification and the “injunction list”. The 

whole Anvisa team is working to solve the injunctions. [FB-I3] 

 

 

Flexibility and Redundancy 

 

Several mitigation strategies described, shown that regulatory policies and procedures 

may affect the supply chain flexibility and redundancy.  

 

Multiple manufacturer / suppliers: Firms may try to build flexibility through 

multiple intercompany manufactories or multiple suppliers. However, due to a lack of 

resources, Anvisa cannot meet the certifications demanding a long-time audit and certificate 

these new facilities. [ FB-I1 FA-I1; FA-I2, FB-I2, FB-I3, FC-I1, FC-I2]  

 

Production transfer between manufactories: This mitigation strategy only can be 

applied among certified manufactories and if the product registration contains these 

manufacturer or exporters. [FB-I3, FC-I2, FC-I3, FC-I5]   

 

Product substitution/flexibility: In case of a supply chain disruption of specific 

product line some companies could offer to their customers a similar product. This strategy is 

only valid in the medical and pharmaceutical industries if this second product also has a 

product registration. [FB-I3, FB-I4, FC-I3, FC-I2, FC-I4, FC-I5 FD-I2]  

 

Multiple logistics providers: Carriers and third parts warehouse for medical and 

pharmaceutical products must be certificated by Anvisa. While FA-I1, FB-I2, FD-I1 seem it 

as an extra complexity but without large impacts in the supply chain, [ FB-I2, FB-I3, FB-I4, 

FC-I1, FC-I2, FC-I3, FC-I4, FD-I2] states that there is a small range of certificated carriers 

and third part warehouse available in the market. The prices charged for these services are 

considerably higher than non-certificated logistics providers.  

 

Shipment rerouting contingency strategy: After RDC 48/12 published in 2012, 

most import licenses became authorized by Anvisa after the cargo arrives in Brazil which 

brought more flexibility for companies change the routes of their shipments [FA-I1, FB-I4, 

FC-I1, FD-I1, FD-I2]. However, the time to authorized this import license after cargo arrives 
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at the Brazilian customs may depend on the level of familiarity that the Anvisa agent has with 

importer and the product. Thus, respondents consider essential the necessity of building a 

previous good relationship with the local Anvisa’s offices in several ports and airports [FB-I1, 

FC-I5]. 

 

Excess of inventory: The limitation of this inventory is related to the capacity of the 

warehouse that must follow good manufacturing practices specification. [FB-I3]  

 

Cost of flexibility and redundancy: Anvisa charges a high fee for all these 

procedures limiting the access of some companies to apply some flexibility / redundancy 

strategies [FB-I2, FC-I2, FC-I4].  

 

Postponement: The use of the postponement through the ship-to-order business 

model of the import orders may be a high-risk strategy. Firms which postpone the shipment of 

the cargo to Brazil are more vulnerable to Anvisa’s procedures in case of strikes or long lead 

times to authorize the import license. As a consequence, customers could cancel orders and 

search for competitors that have products in stock. [FD-I1, FD-I2]. 
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6  DISCUSSION: 
 

This section aims to provide arguments to answer the research question “How do 

regulatory policies impact the supply chain resilience in the medical and pharmaceutical 

industries in Brazil?”  comparing the results from the data analysis in section 5 with the 

supply chain literature review.   

  

According to the literature, supply chain resilience is built before, during and after the 

disruption (Sheffi & Rice, 2005) and it may be achieved through two main resilience 

formative capabilities: agility (comprised of flexibility, velocity and visibility), and 

collaboration (Christopher, 2000; Christopher & Peck, 2004; Jüttner & Maklan, 2011).  

 

This research suggests that the regulatory policies associated with bureaucratic and 

processual issues of the regulatory body affects resilience formative capabilities and, 

consequently impact the supply chain resilience as follows: 

 

Collaboration 

 

According to Li et al. 2009 regulation should support competition and collaboration 

among firms, promoting a better and faster adaptation to environmental challenges.  The four 

case studies and interview with the industry association indicate that there is no regulation in 

the Medical and Pharmaceutical supply chains in Brazil which improve or restrain members 

of the supply chain to work jointly to plan and execute operations before, during and after 

disruptions. (Christopher & Lee, 2004, Cao & Zhang, 2010, Chen et al, 2013). However, the 

complexity and the challenges resulting from this highly regulated environment, encouraged 

the collaboration of these firms with customers, distributors and competitors  

 

The literature presents some examples of food and aircraft supply chains, where the 

product traceability regulation has improved information exchange and consequently the 

collaboration between supply chain operators (Klueber & O’Keefe, 2013; Kassahun et al, 

2014). Despite the medical and pharmaceutical industries in Brazil having similar regulation, 

it was not mentioned by the respondents as a supply chain collaboration reducer or enhancer. 
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 The interaction between the regulatory body and the medical and pharmaceutical 

industry is considered by the respondents to have little collaboration [Firm B,C,D]. The role 

of Anvisa is to ensure the quality, safety and efficacy of medical and pharmaceutical products. 

Any kind of collaboration between this regulatory body and the industries affected by the 

regulation should be undertaken with care, so as not affect the principles of the regulation. 

Nevertheless, communication and process integration between industry and regulatory body 

could reduce uncertainties and increase goal-oriented collaboration. (Fiorino & Bhan, 2014). 

 

Respondents from firm A state that the long time-taken by Anvisa to approve licenses 

and certificate affect their supply chain resilience. However, these respondents do not refer to 

this problem as a lack of collaboration.  

 

Respondents of Firms B, C and D suggest that regulation, bureaucratic and processual 

issues of the regulatory body such as outdated regulation, unclear requirements and inaccurate 

or non-existent deadlines demonstrate a lack of communication and collaboration, affecting 

their supply chain performance and response capability in case of disruption. Similarly, Li et 

al., 2009 state that intensive planning and inappropriate regulatory policies negatively impact 

the supply networks reducing the adaptation and high-performance in the face of 

environmental challenges. 

 

Clear communication, process and information integration have been highlighted in 

the supply chain resilience literature as the basis of collaboration (Sheffi, 2001; Christopher & 

Peck, 2004; Faisal et al, 2006; Lin et al, 2009; Jüttner & Maklan, 2011). By improving 

communication and therefore collaboration, it would be possible to improve the visibility of 

the regulatory procedures that impact the medical and pharmaceutical supply chain. This 

argument is based on the literature which states that collaboration increases visibility 

(Christopher & Lee, 2004, Manuj & Mentzer, 2008A; Jüttner & Maklan, 2011). 

 

 Based on the characteristics of collaboration exposed above, it is possible to suggest 

that the bureaucratic and processual issues identified by Firms B, C and D represents a lack of 

collaboration between the regulatory body and the medical and pharmaceutical industry. This 

lack of collaboration also reduced the supply chain resilience of these three companies. These 

results corroborate the findings of Pereira et al. (2014) which identify the lack of collaboration 

as a barrier to create supply chain resilience. 
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The supply chain resilience literature frequently analyses the benefits of collaboration 

between the supply chain members (Christopher & Lee, 2004, Cao & Zhang, 2010, Chen et 

al, 2013). However, the collaboration between focal firms and regulatory bodies has not been 

explored in the supply chain resilience literature in such depth. An exception is Sheffi, (2001), 

who highlights the importance of collaboration between government and industries to avoid 

supply chain disruptions related to terrorism attacks. 

 

A partnership and better communication between the medical and pharmaceutical 

industry and Anvisa would benefit these supply chains.  All respondents were unaware of the 

existence of any regulation that considers exceptions or priorities based on unexpected 

disruptions, such as natural and man-made catastrophes. Also, Anvisa’s collaboration in case 

of disruption seems subjective as respondents believe that Anvisa’s collaboration would 

depend on public health interests.  

 

All respondents mentioned the importance of the industry association to deal with the 

bureaucratic and processual problems related to Anvisa. As previously explained the industry 

association counts on the collaboration of several companies within the segment. The 

coopetition literature has already evaluated the benefits of collaboration between competitors 

to reduce institutional environment challenges (Bouncken, Gast, Kraus & Bogers, 2015; Luo, 

2007). However, this literature review did not discover articles about the importance of 

collaboration between competitors to build supply chain resilience. 

 

Visibility 

 

Visibility can be achieved through information exchanges, knowledge as well as 

internal and external collaboration, which improves the decision making and leads to 

improved responses to supply chain disruptions. (Christopher & Lee, 2004; Christopher & 

Peck, 2004; Goh et al., 2009, Jüttner & Maklan, 2011 Klueber & O’Keefe, 2013). 

 

The findings demonstrate that regulatory policies in the medical and pharmaceutical 

industry in Brazil has a negative impact on supply chain visibility due to its lack of official 

deadlines and unclear requirements [Firms B,C,D] . These aspects, associated with the lack of 

communication by the regulatory body maximize the lack of visibility in parts of the supply 
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chain that depends on licenses and certification. Therefore, firms struggle to estimate and plan 

alternatives for disruptions and to predict if and when mitigation strategies may be applied. 

 

The results of this research contrast with Klueber and O’Keefe, (2013)’s findings. 

According to Klueber and O’Keefe, 2013 studies about supply chain visibility do not consider 

regulatory policies as a key determinant to visibility. However, their research about regulatory 

policies in United States and in Europe suggests that regulatory policies increase the supply 

chain visibility through willingness to share information, and networkability along the supply 

chain.  

 

Velocity  

 

Velocity refers to how fast supply chains take to adapt during and after disruptions 

(Smith, 2004).  According to the supply chain literature, the supply chain complexity affects 

the efficiency to respond to disruptions (Christopher & Peck, 2004; Blackhurst et al., 2011, 

Jüttner & Maklan, 2011). The data analysis demonstrated that regulatory policies in the 

medical and pharmaceutical industry in Brazil increase supply chain complexity, reducing 

velocity and consequently supply chain resilience. 

 

The results corroborate the CAS - Complex adaptive system literature, which 

recommends the simplification of rules governing inter-organization relationships to improve 

the adaptability of changes in the environment (Dooley and Van de Ven, 1999; Choi and 

Krause, 2006; Rossetti, Handfield & Dooley, 2011) 

 

 Aiming to increase velocity, the supply chain resilience literature also recommends 

conducting steps of the supply chain flow in parallel where possible (Christopher & Peck, 

2004; Jüttner & Maklan, 2011).  However, the regulatory policies in Brazil establish a linear 

processual flow that must be followed. An example is the fact that the product registration 

process depends on the manufacturer GMP certification (Figure 8). 

 

Visibility is one of the prerequisites to achieve velocity as firms need to be able to 

visualise all supply chain nodes to respond rapidly to the disruption. The results demonstrate 

that besides reduction on supply chain velocity due to reduced visibility, velocity was also 

affected by the long lead time Anvisa required to provide authorizations and licenses, 
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therefore impacting on building of flexibility and redundancy in all case studies evaluated in 

this research. 

 

Rossetti et al. 2011 state that in complex and highly regulated environments, “Those 

that react quickly may later be penalized for the decisions” (p. 617). This research 

corroborates their findings, demonstrating that regulation and bureaucratic and processual 

issues impact the responsiveness to the disruption. Any fast reaction without considering 

regulation will result in penalties and longer supply chain interruptions. [Firms A, B, C, D, 

IA] 

 

Flexibility and Redundancy 

 

The data analysis indicates that the current regulation in Brazil restrains the use of 

some operational contingency strategies such as re-routing shipments, transferring orders to 

new suppliers or manufactures, and demand management (Tomlin, 2006, Spiegler et al., 

2012).  

 

Regulatory complexity combined with regulatory body processes and lead times 

signify that mitigation strategies cannot be applied in the same way as other industries. This is 

because there are several regulatory requirements to meet before the flexibility /redundancy 

strategies identified by Jüttner et al. 2003, Tomlin 2006, Tang and Tomlin, 2008 Chopra and 

Sodhi, 2004 and Spiegler et al. 2012 can be applied. For instance: Multiple facilities, suppliers 

or carriers require advance certification [Firms A, B, C, D, IA]. Multiple ship origins depend 

on whether the product registration contains optional manufacturers or exporters. [Firms A, B, 

C, D, IA] Multiple ports of destination depends on the knowledge of the Anvisa agent about 

the company and product [Firms B, C]. Changes in the product composition may result in 

necessary product registration changes to commercialize the product [Firm A, B, C, D]. 

 

Whitney, Luo and Heller, 2014 state that sourcing diversification is inversely 

proportional to product specification. Similarly, Anvisa regulation, as demonstrated in the 

example above, increases the specification along the supply chain, reducing the sourcing 

diversification. 
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All interviewees also identify that due to regulatory complexity, medical and 

pharmaceuticals firms in Brazil should develop mitigation strategies which increase flexibility 

and redundancy further in advance. This indicates that building resilience during the 

preparedness phase (Sheffi & Rice, 2005) is vital for medical and pharmaceutical supply 

chains in Brazil.  

 

According to the literature, supply chain resilience should be designed into the supply 

chain (Christopher & Peck, 2004). However, the four case studies demonstrate that firms do 

not consider low probability with high impact disruptive events in their risk assessment. This 

fact associated alongside the high dependence for overstocking and the prevalence of 

contingency strategies instead of the mitigation strategies demonstrates these firms are more 

reactive than proactive to disruptions 

 

There is a high cost of certifications and licenses necessary to build flexibility or 

redundancy. Examples would be GMP certification for multiple manufactures or warehouses, 

product registration of a wider product portfolio or import licenses for multiple shipments in 

more than one ports/airports, all which are a trade-off between cost and flexibility (Sheffi, 

2002, Jüttner et al., 2003, Chopra & Sodhi, 2004). 

 

The uncertainties of this regulatory environment and the regulatory cost to build 

supply chain flexibility/redundancy also result in a larger dependence on excess of inventory 

as a main mitigation strategy. Whitney et al. 2014 state that high inventory may reduce 

working capital and cost efficiency. Therefore, this mitigation strategy is at risk due to the 

economic crisis in Brazil, having reduced demand and devalued the local currency during the 

last few years.  

 

Finally, the specific characteristics of the medical and pharmaceutical supply chain in 

Brazil reinforces the importance that supply chain risk management research considers 

differences between industries and scenarios as identified by Jüttner et al. 2003; Sheffi and 

Rice, 2005; Mullai, 2009; Punniyamoorthy et al., 2013; Blackhurst et al., 2011 and, Manuj et 

al., 2014.  
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7  CONCLUSION 
 

The aim of this research was to analyse how regulatory policies impact supply chain 

resilience in the medical and pharmaceutical industries in Brazil.   

 

The methodological procedure applied was relevant for an in-depth analysis on the 

impact of regulatory policies, in varying scenarios of disruption. In addition, it allowed the 

identification of how firms deal with restrictions resulting from the regulatory policies. 

 

This research identified that several regulations are applied along the nodes of the 

medical and pharmaceutical supply chains in Brazil. These regulations hinder firms in 

applying mitigation strategies in the same way as other industries. This is because 

certifications have to be in place for suppliers, manufacturing, logistics and distribution. 

 

Ten real and hypothetical disruptions were identified in this research: Loss of a single 

certified supplier, volcano eruption in Iceland, Typhoon in China, sudden regulatory changes, 

strikes by regulatory body or customs, loss of warehouse, loss of certified carriers, product 

line disruption, loss of manufacturer and, economic and political crises. The strikes by 

regulatory body or customs is the most frequent disruption and was common to all four case 

studies. 

 

The main mitigation strategies applied by these firms are excess of inventory, re-

routing shipments to other airports/ports, customer collaboration, multiple certified carriers 

and multiple certified third party warehouses. However, according to the respondents, certain 

limitations apply to these strategies such as cost, lack of applicability to all products, 

requirement of existing relationship with the local regulatory bodies and lack of certified 

warehouses and carriers.  

 

Other ways to create redundancy and flexibility, such as multiple facilities, product 

registration containing multiple origins and multiple product presentation are explored 

proactively on very few occasions, partially justified by complexity, high regulatory costs and 

long lead-times to create resilience through these strategies. 
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In addition, firms face challenges with regulatory procedures such as lack of 

communication with the regulatory body, frequent strikes, long lead time to obtain certificates 

and licenses as well as unclear regulation. These challenges encourage firms to create 

collaboration strategies with customers, distributors and competitors, with competitors 

engaged through the industry association. 

 

Despite there not being regulation which restrains collaboration among supply chain 

partners, the lack of a greater interaction between the regulatory body and the industry 

impacts the formative resilience capabilities. The lack of communication, clear requirements 

and time limits from the regulatory body affects supply chain visibility.  

 

The lack of visibility, complexity and the long-time taken to obtain the licenses and 

certifications requested by the regulatory body affects the velocity capability. The lack of 

visibility and velocity associated with the high regulatory costs impact the flexibility and 

redundancy capabilities. 

 

Consequently, four main conclusions can be drawn: 1) supply chain resilience in the 

medical and pharmaceutical industry in Brazil is negative affected by regulatory policies and 

regulatory procedures. 2) The regulatory complexity of the medical and pharmaceutical 

industries in Brazil increases the necessity for these industries to build resilience in 

preparation. 3) Despite the relevance of building resilience in the preparedness phase, firms 

invest little in mitigation strategies to avoid or reduce the consequences of events with low 

probability and high impact. This fact demonstrates a reactive position to disruptions, 

reducing supply chain resilience 4) Excess of inventory is one of the main mitigation 

strategies due to the regulatory complexity and cost to create other strategies. However, this 

mitigation strategy presents risk during periods of economic and political turbulence. Thus, 

this research suggests that the time required, phases and methods of building supply chain 

resilience is directly related to the characteristics of each industry 

 

 As a managerial contribution, this research also sheds light on the importance of 

collaboration between competitors and the role of the industry association to remove the 

regulatory barriers that affect the supply chain.  
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As a theoretical contribution, this research analyses the regulatory impact on the 

supply chain resilience as suggested by Linnenluecke, 2017. It also expands the model 

proposed by Blackhurst et al. 2011 including the regulatory policies as a resilience reducer.  

 

As empirical contributions, this research: 1) contributes to supply chain risk 

management in the medical and pharmaceutical industries through the identification of the 

main challenges to build supply chain resilience. 2) Identifies the need for the regulatory body 

in Brazil to include disruptive scenarios due to man-made and natural catastrophes in its 

regulation and procedures, so that patients will have access to these products in these cases. 

 

7.1  Limitations 

 

The main limitations of this research are:  

 

• The sample does not contain small firms of the medical and pharmaceutical 

industry, reducing the data generalisation.  
 

• The data gathering and data analysis was conducted by a single researcher, 

increasing the possibility of biased interpretation and reducing the research 

reliability. 
 

• There were no return interviews with the respondents to discuss the results, 

reducing the internal validity of the research 

 

 

• The importance of a good relationship with the regulatory body and concerns 

about confidentiality may lead to respondents providing “socially accepted 

responses”.  
 

• There was difficulty in exploring other data sources due to the confidentiality 

of some documents. Consequently, the data triangulation was reduced, 

reducing the internal validity of the research 

 

• The regulatory policies analysed are specific to the medical and 

pharmaceutical industries, reducing the data generalization for other industries. 
 

 

7.2  Suggestion for further research: 

 

 

Supply chain resilience as a subject remains contradictory and still provides many 

opportunities for original research.  Medical and pharmaceutical supply chains are under 
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strong regulation in different parts of the world. Thus, one suggestion for future research is 

the extension of this analysis comparing the impact of regulatory policies in supply chain 

resilience in several countries. 

 

Other industries such as the aircraft, construction, food and automobile also have 

specific regulatory policies. Thus, it would be interesting to understand how these regulations 

impact the resilience of these supply chains. 
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APPENDIX A 

 

 CARTA DE APRESENTAÇÃO E CONSENTIMENTO 

CONVITE PARA PARTICIPAÇÃO EM PESQUISA ACADÊMICA 

 

“O IMPACTO DAS POLÍTICAS REGULATÓRIAS NA RESILIENCIA DA CADEIA DE 

SUPRIMENTOS” 

 

Primeiramente, agradecemos a oportunidade de entrarmos em contato e o tempo dedicado. O sr(a) está 

sendo convidado(a) a participar de uma pesquisa que investiga os fatores que restringem a resiliência 

de cadeias de suprimentos da indústria médica e farmacêutica ao passarem por situações de ruptura. O 

sr(a) foi selecionado(a) como possível respondente devido a sua proximidade com o evento que está 

sendo estudado na organização a que faz parte. 

 

Por favor, leia este documento e nos solicite esclarecimentos sobre quaisquer dúvidas que por ventura 

permaneçam. A pesquisa está sendo coordenada pela profa. Susana Pereira e conduzida por Vanessa 

Barreto Costa, aluna de mestrado da Fundação Getúlio Vargas, em São Paulo. 

 

Objetivo do Estudo 

O objetivo deste estudo é compreender como as políticas regulatórias podem restringir a resiliência da 

cadeia de suprimentos, tornando-as mais vulneráveis em caso de eventos inesperados como catástrofes 

naturais ou causadas por seres humanos, crises econômicas e políticas, greves e perda repentina de 

parceiros chaves.  

  

A cadeia que está sendo avaliada nesta pesquisa é a da indústria de produtos médicos e farmacêuticos 

no período entre 2010 e 2016.  

 

Número de pessoas participando do estudo 

Este estudo contará com a participação de aproximadamente 25 entrevistados. 

 

Procedimentos do estudo 

A entrevista será realizada presencialmente com a participação de um ou dois entrevistadores. O 

tempo estimado é entre 40 a 90 minutos. Preferencialmente, a entrevista será gravada de modo a 

permitir a transcrição e codificação das informações posteriormente, sendo que a decisão ficará a seu 

critério. Nós asseguramos que caso sinta qualquer constrangimento ou desconforto em responder 

qualquer questão, você terá total liberdade em não respondê-la(s). Você também poderá parar a 

pesquisa a qualquer momento caso decida que não deseja mais participar. 
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Resultados esperados do estudo 

Através do entendimento do ocorrido durante o evento será possível identificar elementos que 

contribuem para que cadeias de produtos médicos e farmacêuticos sejam mais resilientes ao passarem 

por situações de rupturas, auxiliando o planejamento e execução de ações futuras. 

 

Confidencialidade 

Confidencialidade será assegurada não utilizando-se o nome de nenhum dos respondentes. Sua 

identidade será mantida confidencial e não será utilizada nos trabalhos que possam ser publicados a 

partir deste estudo. Para manter a identidade das organizações, seus nomes também serão alterados. 

 

Contatos para questionamentos ou qualquer problema 

Para questões relacionadas ao estudo, por favor entrar em contato com a pesquisadora Vanessa Barreto 

Costa no telefone (11) 9-64737766. Caso não consiga falar com a mesma no horário comercial (9h as 

18h), ou para outras questões, por favor envie um email para vanessabarreto@hotmail.com 

 

Considerando o exposto acima, eu concordo em participar da referida pesquisa. 

 

Nome do respondente: 

 

_________________________________________________________ 

( ) Autorizo que minha entrevista seja gravada para posterior transcrição, análise e 

codificação pelo pesquisador. Nenhuma informação pessoal ou vínculo à pessoa 

entrevistada será divulgada. A gravação tem como único objetivo aumentar a 

qualidade do estudo. 

( ) Não autorizo que minha entrevista seja gravada 

Assinatura do respondente Data 

________________________________ ________________________ 

 

 

Nome e contato do entrevistador: 

Vanessa Barreto Costa 

(11) 9-64737766 

vanessabarreto@hotmail.com 

mailto:vanessabarreto@hotmail.com
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APPENDIX B 

Research protocol  

 

Stage / Theoretical 

Framework 

Questions 

Introduction 

 

Research Presentation 

 

 

 

 

 

 

 

 

 

Permission to record the 

interview 

 

My name is… 

 

This research aims to study the effect of regulatory policies on the supply 

chain in scenarios of unexpected ruptures that interrupt the normal flow of 

acquisition, production, storage and sale of medical and pharmaceutical 

products. 

 

These events can have natural causes such as floods, earthquakes and 

volcanic eruptions or can be due to human actions like fires, terrorist  

attacks, strikes, sudden losses of suppliers, political and economic crises. 

 

Do you authorize me to record our conversation? The purpose of this 

recording is to only facilitate the subsequent work of analysis, avoiding 

the loss of content. The information is anonymous. Therefore, the 

company name and the respondent will not be mentioned in the research. 

Ice Breaking Could you please tell me about your professional experience? 

 

How long have you been working for this company? 

 

Have you always worked in the medical / pharmaceutical industry? 

 

Is there any difference between this industry and others that you had 

worked? What are the main challenges? 

 

Could you provide any examples of challenges of these industries in 

Brazil? 

Occurrence of disruptions Have you ever faced in this company any unexpected events that 

interrupted the supply chain? What was the cause? When did it occur? 

Disruption effects How did this event impact the supply chain as a whole? 

Resilience How did the company deal with this situation? What actions have been 

taken? How long did the supply chain take to recover from this disruption? 

 

Did the supply chain go back to normal levels after the disruption? Was 

there any improvement? 

Resilience barriers What were the main challenges / barriers to recovery from these 

disruptions? 

Is there any regulatory barrier? Could you provide any examples? 

 

Mitigation Strategy In your opinion, do you think the impact of this disruption could have 

been worse? 

Was there any factor that assisted the company to minimise the negative 

impact follwing this disruption? 

Regulatory restrictions related Is there any action that other industries could apply to reduce the negative 
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to mitigation or contingency 

strategies 

effects of supply chain disruptions that cannot be applied in the medical / 

pharmaceutical industries? Why? Could you provide examples? 

Dealing with regulatory 

restrictions 

How did the company handle these restrictions? What has been done to 

overcome the impossibility of putting the original strategy into practice? 

Hypothetical disruption What would be the worst possible disruption from regulatory perspective? 

Why? How would you solve it? 

 

Resilience formative 

capabilities 

 

 

Collaboration 

 

 

 

 

 

 

 

 

 

 

Visibility 

 

 

 

 

 

 

 

 

 

 

 

 

 

Velocity 

 

 

 

Flexibility / Redundancy 

 

 

 

Considering the company's supply chain and the specific characteristics of 

this industry: 

 

Has any action been taken with the supply chain members to avoid or 

reduce the effects of disruption in the supply chain? Could you provide 

examples? What was the result of this collaboration? 

 

Which partnerships would be beneficial to face these disruptions? 

 

Is there any factor that hinder a greater collaboration between the supply 

chain members? 

 

Do regulatory requirements influence in any way the level of collaboration 

in this supply chain?  

 

What kind of information about possible disruptions do you have available 

today? How do you have access to this information?  

 

How do you monitor regulatory changes? What is the purpose of this 

monitoring? Can you provide some examples of analyses of the direct and 

indirect impacts of these regulatory changes in the supply chain? 

 

What are the main challenges to achieve a good visibility and 

predictability along the supply chain? 

 

Do regulatory requirements influence in the supply chain visibility and 

predictability?  

 

How was the process between the moment that the company realized the 

disruption until the taking of the first actions? What factors influenced to 

be this way (faster or slower)? 

What factors have impact the response to these disruptions? 

Do regulatory requirements have any influence on the time taken in supply 

chain response after a disruption disruptions? If so, how does the company 

deal with these restrictions? 

Was there any change in supply chain processes or the flow after the 

disruption? 

Do regulatory requirements impact on the possible alternatives for 

responding to a supply chain disruption event? If so, how does the 

company deal with these restrictions? 

Supply Chain Risk 

management 

Do you have a dedicated department for risk analysis? 

Are low probability events included in this analysis? 

 


