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The development of industry, continuous innovation and shortening production times and 

demands from customers to deliver products in the right quantities, at the right time, at 

the right price and with better quality have led to increased competitive pressures. These 

visions have created risks and disruptions in the supply chain. This could compromise the 

achievement of the targeted objectives as well as the continuity of the operating cycle, or 

even the sustainability of the company. Consequently, it is recommended to identify, 

upstream, any incident having an impact on the company's functional capacities. It is only 

by controlling these risks that manufacturers can guarantee the smooth running of their 

logistics activities, the objective of this work. This work is clearly based on the 

identification and evaluation of risks in an emerging economy through a qualitative 

approach based on interviews and a questionnaire with purchasing and distribution 

managers. The results displayed allow managers to refocus on the priorities to be solved 

in order to design viable and livable organizations, or even to act effectively to correct the 

errors that have been revealed or to continue and increase its development. As a case study 

we chose the pharmaceutical sector in the Constantine region. This is the first time this 

type of study has been done in Algeria. 
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1. INTRODUCTION

The development of industry, continuous innovation and 

shortening production times and demands from customers to 

deliver products in the right quantities, at the right time and 

with better quality have led to increase the supply chain's 

exposure to risk and competitive pressures. These elements are 

now a growing part of the aspects that consumers take into 

account when purchasing. Beyond these aspects, companies 

need to have a better understanding of the impacts of their 

products throughout their life cycles. The supply chain appears 

to encompass all the processes and flows that connect it to 

suppliers and customers on both sides [1]. Thus the 

multiplication of activities and actors creates risks and 

disruptions within the supply chain, these risks can jeopardize 

the achievement of objectives and also the continuity of the 

operating cycle, and even the company's sustainability. It is 

important to remember that the concept of supply chain risk 

refers to unexpected events that can negatively affect the flow 

of information and the achievement of business objectives and 

can come from a single source or multiple sources in the 

supply chain [2]. As a result, a thorough knowledge of the risks 

makes it possible to better assess the potential consequences 

of the phenomena and to put in place appropriate preventive 

or protection measures [3]. Consequently, it is recommended 

to identify any incident, any work stoppage, and any alteration 

having an impact on the functional capacities of the company 

upstream. Thus, every company must be efficient in its way of 

operating [4, 5] in order to maintain a competitive advantage. 

Only by identifying and evaluating the risks associated with 

their supply and distribution networks can manufacturers 

guarantee the smooth running of their logistics activities, 

which is the objective of our study. 

The supply chain risk factors that companies face can be 

classified in different ways and as mentioned in the literature, 

we have adopted a classification in 4 families inspired by Refs. 

[6-9] namely: supply risks, process risks, demand risks and 

environmental risks, detailed in the following: 

In order to measure the supply risk factors, five components 

were used, Refs. [10, 11] namely: Supplier failure, Supplier 

quality problems, Increase in the price of raw materials, Late 

delivery of raw materials, Inability of suppliers to respond to 

quantitative variation. 

The risk factors associated with the process were assessed 

using five components based on Refs. [9, 12, 13]: Machine 

breakdown, Information systems failure, Labour dispute, 

Work accident, and Limited production capacity. 

With regard to demand risk factors, four elements were used, 

inspired by Refs. [14, 15]: Unexpected fluctuations in demand, 

Inventory shortage, Disruption of delivery times, Product 

failure. 

Finally, environmental risk factors were measured through 

four components, inspired by Refs. [16, 17]: Exchange rate 

fluctuations, Regulatory issues, Natural disasters, Pandemics. 

From now on, adapting to the effects of changing behaviour 

and attitudes in Algerian companies has become a necessity 

and an unavoidable step in order to preserve the security of its 

supply chain, the maintenance of jobs and the sustainability of 

companies, both for the current generation and for future 

generations. Sustainability symbolizes the very purpose of 
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management and administration, even to encourage timely 

decision-making in the market and to engage in a process of 

continuous improvement [18]. 

2. METHODOLOGY

This article describes the development of a continuous 

improvement approach to supply chain practices based on the 

participation of all interdependent actors and operators, 

particularly those directly involved in the activity. In order to 

enhance performance and guaranteeing the sustainability of 

companies, we used this approach. Moreover, the quality of 

the information and data collected on the system is obtained in 

several ways, qualitative, semi-quantitative or quantitative [19, 

20].  

In this work, we have chosen to focus on a qualitative 

approach guided by real data from the field. The working 

method envisaged is based on the interview and the feedback, 

an a posteriori approach, of the undesirable events manifested 

in the company on the one hand. This approach is above all a 

learning tool for organizations, which allows them to build up 

a risk memory. The aim of this rapidly expanding tool is to 

provide the means to reflect on the experience acquired during 

accidents and/or incidents that occurred in normal or 

disorganized situations, to draw the consequences, to 

memorize them and to reuse them. On the other hand, once the 

risk factors have been determined, the use of the questionnaire 

to allow us to determine the weight of each risk factor on the 

functioning of the organization. The proposed work 

environment assessment model consists of the following steps 

(Figure 1). 

-Semi-structured interviews to collect data and understand

the operating principle of these companies, and the risks 

related to their supply and distribution networks. This 

operation lasted more than two months, the interviewees of 

this research are purchasing, operation and distribution 

managers whose working time in the company exceeds 6 years, 

the data and information collected are therefore reliable. The 

questions asked to the participants are about risk factors 

related to supply, operations, demand and environment. In 

addition, we used in this research the information collected 

from the companies' historical data through annual reports for 

production volume, sales and supplier performance; 

-Evaluation of the work environment and identification of

weak points and sources of alterations in the supply chain in 

each company using a questionnaire addressed to all managers 

working in this sector of companies. Once the risk factors have 

been determined, the use of the questionnaire allowed us to 

determine the weight of each risk factor on the functioning of 

the organization. The questionnaire consists of four categories 

of risk factors associated with the supply chain where we used 

a five-point Likert scale to measure both the likelihood and the 

impact of each risk factor, processing the results of the 

questionnaire with the software SPSS; 

-Proposal of improvement actions to adjust the strategy,

correct errors that have been revealed and refocus on the 

priority actions to be taken. It is a process during which the 

manager observes with his own eyes the mapping of the 

working conditions for a well-defined period and thus makes 

decisions based on real information. It must be a source of 

progress and continuous improvement in the face of concrete 

realities. The quality of this analysis is fundamentally based 

on the information that the safety department will be able to 

collect in the field, thus avoiding the recurrence of accidents 

and incidents that have occurred in the entity and proposing 

solutions to the deficiencies observed. 

Figure 1. Work methodology envisaged 
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As a case study we have chosen the pharmaceutical sector 

in the region of Constantine. This is the first time that this type 

of study has been carried out in Algeria. This choice is due to 

several factors: 

Firstly, this region has become a pharmaceutical hub par 

excellence because it includes a large number of companies 

where evaluation studies on pharmaceutical manufacturers are 

almost absent, despite the fact that these companies are faced 

with many risks. 

Secondly, the occurrence of any risk in the pharmaceutical 

industry could affect the availability of drugs on the market, 

which threatens the lives of patients. 

The number of companies contacted for the study was 23. 

Of these, 73% responded positively to our study. 

 

 

3. RISK IDENTIFICATION AND ASSESSMENT 

 

According to Manuj and Mentzer, "Risk is equal to the 

probability of a loss multiplied by the impact of that loss" [14]. 

Risk assessment is a thorough inspection of the workplace to 

identify elements, situations and processes that can cause harm 

to the smooth running of the organisation. Consequently, it is 

essential to know the safety system that best contributes to the 

safe operation of installations, processes and procedures. Once 

the risk has been identified, the probability and seriousness of 

the risk is analysed and evaluated in order to identify those that 

need to be treated urgently on the basis of defined criteria. The 

next step is to determine what measures to take to prevent the 

harm from occurring. The rating scale used in this work is the 

five-point Likert-type scales [15, 21], where we asked 

respondents to indicate in the questionnaire the degree of 

probability of the risk occurring from (unlikely to frequent), 

Table 1 and the degree of its impact from (minor to major), 

Table 2. 

We calculated the average values for both probability of 

occurrence (Pi) and impact (Gi) for each risk factor, based on 

these two indicators, the level criticality (Ci) is determined 

using the following equation proposed by Dani [22]. 

 

Ci= Pi× Gi (1) 

 

Table 3 shows the average, of both the probability of 

occurrence, the degree of gravity and the Criticality for each 

risk factor in the four categories associated with the supply 

chain. 

In order to carry out our analysis and to identify the 

priorities of the operations to be undertaken, and after in-depth 

study with the purchasing, operations and distribution 

managers, and with reference to the annual reports and risk 

assessment files and matrices a criticality scoring grid was 

proposed (Figure 2). It is useful to know the status of the risks 

before handling. We also used the radar diagram for a clear 

reading of the results. 
 

Table 1. Degrees of probability 
 

Degree 1 2 3 4 5 

Probability Unlikely Rarely Occasionally Likely Frequent 

 

Table 2. Degrees of gravity 
 

Degree 1 2 3 4 5 

Gravity 
Minor 

gravity 

Low 

gravity 

Medium 

gravity 

Strong 

gravity 

Major 

gravity 

 

 
 

Figure 2. Proposed criticality rating grid 

 

Table 3. Probability, gravity and criticality values of the each risk factor 

 
 Risk factor Probability Gravity Criticality 

Supply risks 

Supplier failure 2.29 4.29 9.82 

Supplier quality problems 1.82 4.52 8.22 

Increase in the price of raw materials 4.04 4.29 17.33 

Late delivery of raw materials 3.17 3.88 12.29 

Inability of suppliers to respond to quantity variation 2.05 3.41 6.99 

Process risks 

Machine breakdown  2.82 3.75 10.57 

Failure of information systems 2.47 3.94 9.73 

Labour dispute 1.94 1.58 3.06 

Workplace accident 2.05 3.04 6.23 

Limited production capacity 2.64 3.05 8.05 

Demand Risk 

Unexpected fluctuations in demand 3.81 4.35 16.57 

Inventory shortage 3 4.41 13.23 

Disruption of delivery time 2.88 3.47 9.99 

Product failure 1.44 4.83 6.95 

Environmental risks 

Exchange rate fluctuations 4.17 4.61 19.22 

Regulatory problems 2.82 3.00 8.46 

Natural disasters 1.17 4.82 5.63 

Pandemics 2 4.05 8.1 

 

 

4. RESULTS AND ANALYSIS 

 

4.1 Supply risks 

 

The objective of the supply risk assessment is to build a 

strategy to mitigate and manage these risks. The supply risk 

management profession is the most important specialty in the 

supply chain domain; because it is a very important element 

that allows any company to ensure its functioning and 

guarantee its continuity, even its durability. The result is 

shown in Figure 3. 

Observation: According to the results obtained and 

559



 

illustrated in Figure 3, it appears that the risk of an increase in 

the price of raw materials is the most dominant and is situated 

in the unacceptable zone with a critical value of 17.33. This 

negatively affects manufacturers and puts them in a difficult 

situation because the sale prices of medicines in Algeria are 

determined by the Ministry of Health. This situation requires 

an emergency action plan for the sustainability of the sector. 

The second risk is the late delivery of raw materials and the 

failure of the supplier who is in the critical zone. It should be 

noted here that the city of Constantine has become a 

pharmaceutical hub par excellence for its contribution to the 

creation of a national product to reduce the import of 

expensive medicines but the share of raw materials imported 

is increasing. In our opinion, the problem of delays in the 

delivery of raw materials is linked to the distance from the 

suppliers and the problems of customs clearance and the 

delays of containers stagnating at the ports, as most of the raw 

material is imported from other seas. As for the failure of the 

supplier, in our opinion, it may arise due to poor performance 

as well as due to force majeure and bankruptcy. 
 

 
 

Figure 3. Representation of the supply risks assessment 

 

Another problem that should not be overlooked is the 

problem of supplier quality and the inability of suppliers to 

respond to the quantitative variation in the significant area. 

However, in our view, this problem is related to the 

manufacturing processes and the availability of raw material. 

 

4.2 Process risks 

 

The purpose of assessing these risks is to know the extent 

of their impact on business performance. Cucchiella and 

Gastaldi defined Process risks is being the risk that a negative 

effect on the internal capacity of the company in the 

production and manufacturing processes [23]. Figure 4 shows 

the following results: 
 

 
 

Figure 4. Representation of the process risks assessment 

Observation: We note that the risks of machine breakdown 

and information system failure are the most dominant, located 

in the critical zone. Their severity is very important and 

generates crucial problems in companies. An information 

system failure can lead to supply delays, stock-out problems 

and quality problems, and even harm competition [24]. In our 

opinion, the reason for machine failure is due to poor 

maintenance, operator errors and material problem. On the 

other hand, we note that accidents and limited capacity are in 

a significant area. In our view, limited capacity is due to 

several factors, including the lack of capital to store raw 

materials, the instability of their prices and machine 

breakdowns. However, labour disputes are within an 

acceptable range, given that we are in a private sector! 

 

4.3 Demand risks 

 

It is considered a major risk in the supply chain. It requires 

a lot of attention for the proper functioning of the supply chain. 

The results of the survey are illustrated in Figure 5. 
 

 
 

Figure 5. Representation of the demand risks assessment 

 

Observation: The risk of unexpected fluctuations in demand 

is in the unacceptable zone, the red zone. This risk is due to a 

wrong estimation of what the customer will buy and when. 

This estimate is often wrong. As a result, demand is always 

uncertain [25]. In our view, there is a gap in marketing and 

pharmaceutical companies will need to put in place 

appropriate plans and strategies to address these risks. Some 

respondents explained that «the population growth and the 

state policy of free and reimbursable treatment of medicines 

from the Social Security party have led to higher drugs 

consumption». As a result the demand has become unstable. 

However, concerning the stock out and the disruption of 

delivery time are located in the critical area. Sorry, the 

shortage of medicines stock is not allowed as a vital product 

in the lives of citizens. In our view, the problem of delivery 

time disruption is closely related to the late delivery of raw 

materials and the availability and maintainability of 

production tools and regulatory issues. On the other hand, 

product failure is in the significant region, which indicates that 

additional efforts are needed to reduce this risk. 

 

4.4 Environmental risks 

 

There are, however, some risks that few companies take into 

account, often placing them at the bottom of their priority list. 

These are environmental risks. This class of risk is considered 

immature because of its unexpected occurrence. Thus, 
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environmental risks are all the risks that the simple exercise of 

your activity (or, sometimes, certain occasional projects) can 

generate, producing a direct or indirect impact on the human 

and natural environment of the company. The consequences of 

a proven environmental risk can, above all, weaken the 

sustainability of companies. The objective of the assessment 

of these risks is to examine and study them in order to avoid 

the weakness of the supply chain. The results of our study are 

presented in Figure 6. 

 

 
 

Figure 6. Representation of the environmental risks 

assessment 

 

Observation: The results show us that the exchange rate 

fluctuation is located in the unacceptable zone with a very high 

criticality value of 19.22. However, as most of the raw material 

is imported, this will influence and disrupt the market for 

medicines, even making prices unstable and weakening the 

sustainability of companies. On the other hand, natural 

disasters, epidemics and regulatory problems are in the 

significant area, these risks are considered as phenomena that 

cannot be controlled, so companies will have to pay more 

attention to these risks [26]. Nowadays, "environmental risks" 

tend to refer to all risks related to environmental damage, 

combining and making coherent the major risks with health 

and ecological risks. 

 

 

5. RECOMMENDATIONS AND RISK MITIGATION 

STRATEGY 

 

After identifying and assessing the risks associated with the 

pharmaceutical supply chain in the city of Constantine, we 

need to suggest strategies that are characterised by their role in 

mitigating the negative effects of risks [27]. It emerges from 

our study that there are nine predominant of risk from all types 

of supply chain risk, supply, demand, operations, and 

environment risks that exist in the two unacceptable and 

critical areas that are the most urgent risks and need to be 

mitigated as a priority, the discussion of this mitigation 

framework is presented in the following section: 

 

5.1 For supply risks 

 

Our analysis shows that the increase in the price of raw 

materials affects the production potential and disrupts the 

market, which weakens the sustainability of organisations, 

given that the selling price of medicines in Algeria is set by 

the Ministry of Health. Therefore, the ideal solution to mitigate 

this risk is to resort to a policy of signing long-term contracts 

[28] to maintain prices. We also suggest that those responsible 

for this sector persuade the Ministry of Health to review 

pricing to reflect the real costs of producers while ensuring the 

availability of medicines at reasonable prices. In the meantime, 

we suggest adapting a multi-source strategy (more redundant 

suppliers) as a redundant strategy to ensure continuous supply 

in the face of supplier failures [29]; it also reduces the impact 

of unexpected price increases [6]. Furthermore, through a case 

study Agigi et al. conducted on several companies showed that 

the use of multi-sourcing strategy allowed them to cope with 

supply chain disruptions [30]. On the other hand, there is 

another strategy to reduce the supply risks associated with late 

delivery of raw materials that can occur due to supplier 

machine breakdowns or long distance transport, as well as 

customs problems, which are represented in the increase 

inventory levels. Additional stock is often considered as a tool 

to mitigate supply risk. Ochieng has also shown [31] through 

his empirical research that redundancy (such as building up 

additional inventory) positively affects the performance of the 

supply chain and its continuity to function smoothly in the face 

of supply disruption. 

 

5.2 For process risks 

 

Here, the risks of machine breakdown and failure in 

information systems are classified as critical risks. Nowadays, 

a breakdown is a risk that becomes a reality. Despite the fact 

that companies are striving to achieve their goals and remain 

competitive thanks to modern technologies. However, due to 

the lack of training and skills of staff, unexpected events in the 

information system can lead to inefficient service for 

companies. Regarding failures in information systems, we 

suggest robust backup systems to minimize these risks [12]. 

On the other hand, regarding the risks of machine failure that 

negatively affect delivery times as well as product quality in 

case of errors, we suggest a competent maintenance service 

and regular staff training. This now includes prevention 

measures, monitoring, staff training. 

 

5.3 For demand risks 

 

Here, three risks have been identified, represented by 

unexpected fluctuation in demand, stock shortage and 

disruption of delivery times of finished products. In our view, 

these risks are closely linked to the availability of raw material 

and can only be mitigated by addressing the raw material 

problem. To reduce the impact of the fluctuation risk, we first 

suggest a strategy of increasing the inventory level. Additional 

stock reduces order lead times and thus increases customer 

satisfaction [32]. Also maintaining a safety stock with the 

necessary quantity gives the company a competitive advantage 

[25]. Through a study conducted by Darouich and Dhiba [33] 

in pharmaceutical companies in Morocco, it was revealed that 

additional stock helps to make final deliveries in a timely 

manner. In an attempt to overcome the impact of disrupted 

delivery times, companies need to re-plan orders through 

communication with members of the supply chain and by 

focusing on collaboration and information exchange to 

coordinate rapid response to order management [34-36]. 

 

5.4 For environmental risks 

 

Environmental risks and their consequences can no longer 
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be neglected by companies today. We must be very careful, as 

the consequences of a proven environmental risk can weaken 

the sustainability of companies. The practice of purchasing 

goods and services from external suppliers now exposes the 

supply chain to the risks of exchange rate fluctuations [37]. As 

most of the raw material is imported. In order to mitigate this 

risk, we first propose a strategy of creating financial hedges, 

whereby supply chains protect its businesses from a sudden 

change in foreign currencies that would reduce the impact of 

these risks [10, 38], when the foreign exchange risk is reduced, 

it supports the mitigation of the purchasing risk. Similarly, we 

suggest reducing reliance on external sources and working on 

producing and sourcing raw materials in Algeria instead of 

importing them. 

 

 

6. CONCLUSION 

 

The objective of this research is to identify and assess the 

nature of the risks present in the pharmaceutical supply chain 

and to create a strategic framework by prioritising several 

dimensions of supply chain risk. This research allowed us to 

identify the main risk factors in four categories of the supply 

chain: supply, process, demand and environment that 

negatively affect the chain. While we have identified and 

prioritised the weight of each risk, such research will indicate 

the critical risk factors that should remain of primary interest 

in the context of the pharmaceutical industry. This would 

allow the prioritisation of risk management and mitigation 

steps. 

Finally, the results call on managers to refocus on priorities 

in order to design viable and livable organisations, or even to 

act effectively to correct errors that have been revealed or to 

continue and increase their development. Companies must 

look beyond their own site and consider the indirect impacts 

of their activity. 
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