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Abstract

Agri-food supply chains are likely to be disrupted during mega events. In order to prevent food waste and financial losses, it
is crucial to respond and recover quickly from these disruptions. In fact, hosting such events has emphasized the importance
of disruption management in supply chains, especially for small countries. The purpose of this study is to give an overview
of the possible long-term and short-term impacts of hosting major events. It presents a case study of the 2022 FIFA WORLD
CUP using a simulation-based method. Additionally, it takes into account a wide variety of challenges, such as perishability,
traffic problems, and increasing customer demand for agri-food products. Realistic data from an agri-food supplier will be used
to simulate future scenarios and illustrate their impacts on Qatar’s food supply chain. From simulation results, it appears that the
rise in food demand has a great impact on the supply chain operations and performance, whereas transportation disruptions did
not have significant impacts. Despite this, we note that higher demand has generated higher revenues. We conclude with several
practical recommendations to improve the robustness and sustainability of the AFSC.
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1. Introduction

Hosting mega-events has dramatic impacts on the strategic, economic, and operational performances of Agri-Food
Supply Chains (AFSC) in light of numerous severe disruptions such as the significant increase in demand, and the
breakdown of delivery. In order to adapt to severe disruptions and maintain acceptable performance in a dynamic
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environment, it is of great significance to identify, assess, and mitigate supply chain risks. This brings attention to risk
management and resilience achievement, especially for small and developing countries.

Managing risk and strengthening resilience in AFSCs are frequently studied with an ever-increasing emphasis
(Leat and Revoredo-Giha, 2013; Zhao et al., 2017; Choirun et al., 2020; Barbosa, 2021; Zhao et al., 2022; Wicaksono
and Illés, 2022). Each aims to evaluate disruptions and their effects on the overall supply chain performance. Several
of these studies have been conducted on natural disasters (Serra and Sanchez-Jauregui, 2021; Muller, 2017), political
crises (Wolf and Bonanno, 2014), and pandemics (Mussell et al., 2020; Coluccia et al., 2021). However, certain events
are rarely analyzed due to their infrequent occurrence, such as hosting mega events. Therefore, disruption analysis in
such circumstances remains an open research question.

This paper is the first study of its kind that examines the impacts of mega-events on AFSC with regard to primary
perishable products. We present a case example of the mega sporting event FIFA WORLD CUP which will take place
in Qatar in November 2022. Following an approach based on discrete event simulation and results analysis, a series
of experiments were conducted.

As a result of our research, we have made substantial contributions to the field by examining these impacts and
developing guidelines for preventing the resulting disruptions from happening in the future. Those contributions can be
useful for developing AFSC strategies to minimize disruptions and improve supply chain resilience and sustainability.
We also provide generalized recommendations for supply chain (SC) stabilization by designing and analyzing possible
scenarios of disruptions that may occur during such events.

The remainder of this paper is structured as follows: An overview of the case study, the data sources, and the
simulation model is presented in Section 2. Each disruption scenario is outlined in Section 3. Section 4 describes
our experimental results and their analysis. A discussion of the implications of the simulations is presented in Section
5 as well as recommendations for future resilience and sustainability enhancement. A final reflection on our work
outcomes is provided in Section 6, along with some suggestions for future research.

2. Case study description

Food security (FS) is an important issue throughout the world, reflecting a country’s self-sufficiency and citizens’
welfare. It relies on three main pillars: availability, access, and stability of food. Obviously, there are several factors
affecting those pillars in the Middle East region in particular. These factors include shrinking water resources, harsh
environmental conditions, and infertile soils. One example is Qatar, which is considered as an import-dependent coun-
try. It imported 80% of its food needs from its Arab neighbors, mainly the United Arab Emirates and Saudi Arabia
before the blockade started in 2017 (Griffin, 2018). In 2018, Qatar decided to expand its local production of agricul-
tural products, making its AFSC less vulnerable to particular supply chain threats like social, economic, and political
instability in supplying countries. However, this decision may result in locally-related unforeseen problems. Further,
Qatar’s population is expected to increase to reach 4.6 million during the FIFA WORLD CUP 2022 (Alshahrani et al.,
2021), leading to a greater demand for food products.

2.1. Data and assumptions

The designed supply chain (SC) is a two-echelon SC consisting of three farmers, one authorized distributor or
distribution center (DC) and 50 retailers (supermarkets, shops, restaurants, etc.) across different cities in Qatar (Doha,
Al Khor, Al Rayyan, Al Wakrah, etc.). Fig. 1 shows the design of the considered AFSC, and Fig. 2 shows their
locations in the AnyLogistix interface.

As a way to simplify, our analysis was limited to one product "MUSHROOM”. A dataset from AGRICO ', one of
the first and biggest agricultural companies in Qatar, are used to build the model. The selling price was determined
after consulting the prices provided by some markets in September 2022.

Every day, the 50 retailers order from the DC with an expected lead-time (ELT) of 2 days. Therefore, if the order
is delivered within 2 days, then it will be considered on-time, and if it is delivered later, it will be considered late.

U https://agrico.qa
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Fig. 1: Overview of the designed AFSC.

Late deliveries negatively affect the ELT service level, which measures the percentage of on-time orders delivered
compared to the total amount of orders. Demand at the retailer varies between 4 and 37 kilograms per order.

Trucks deliver the MUSHROOM from farmers to the DC and then from the DC to the retailers. It was assumed
that the shipping costs would already be included in the final price. Spending on inventory refers to what is required
to replenish the inventory which is the sum of inventory purchase costs and replenishment costs.

In order to derive general principles for AFSC disruption analysis, our simulation model is designed to be as
simple as possible, so the derived results will not be specific to a particular design. The problem statement includes
the following parameters:

e The analysis is based on a four-month period.

e The DC uses a Min-Max inventory control policy where Min denotes the inventory level that triggers reordering
and Max signifies the targeted level of inventory

e The data are based on periodic demand.

e The MUSHROOM can be produced in a fixed amount of time.

e The shipping method is LTL (less-than-truckload) which is an option for shipments that do not require the entire
truck’s capacity.

e The cost of transport is determined by the distance of the shipment.

e There are known costs associated with facilities and inventory storage.

e The end product price and production costs are known.

2.2. Simulation model

We studied a real-life example of the AFSC in Qatar using AnyLogistix SC simulation and optimization software.
SC resilience analysis has been successfully performed using this software for a number of years (Gianesello et al.,
2017; Ivanov, 2018, 2020, 2019; Ivanov and Das, 2020; Dolgui et al., 2020; Ivanov, 2021; Burgos and Ivanov, 2021).
We conducted a simulation study to answer the following two research questions (RQ):

RQ1: What are the reasons and ways in which a mega-event can affect AFSC performance?

The goal behind this question is to analyze disruption scenarios and to identify concrete impacts on AFSC opera-
tions and performance.
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Fig. 2: Overview of the designed AFSC in the AnyLogistix interface (The blue icon refer to a retailer, The red icon to a DC and the yellow one to
farmers.

RQ2: What can be done to avoid such scenarios and what can be done to make AFSC more resilient?
SC actions that will increase AFSC’s resilience to mega-events are identified in this question.

3. FIFA WORLD CUP 2022 scenarios : Disruption cases

We simulate the impact of possible disruptions (e.g., natural and human-induced disasters, high demand levels,
and crises that could affect the structure and the capacity of a supply chain) in the short period from 1/10/2022
to 31/1/2023 during which the FIFA WORLD CUP 2022 will be held. We will start this section by analyzing the
designed AFSC performance in a disruption-free scenario. Fig. 3 shows the experimental simulation results. The
following six performance metrics are analyzed visually:

o The inventory levels are shown in terms of Average Daily Available Inventory for all farms and DC. As can be
seen in Fig. 3, there is sufficient stock availability from the first day, which allows for high flexibility to meet
demand. Moreover, inventory levels do not drop to zero during the simulation period, meaning the retailer can
take care of demand across the AFSC with its inventory policy.

e ELT Service Level by Products is calculated by dividing the number of on-time orders by the total number of
outgoing orders. Normally, a ratio of one indicates a good supply chain, and anything below that indicates
a bad disruption. An analysis of the ELT Service Level plotted in Fig. 3 shows that late deliveries were not
experienced, as indicated by the service level remaining at 1 for the full period. As a result, orders are delivered
within the expected timeframe without delays. The simulation of the disruption-free scenario illustrates an
efficient and well-functioning logistics system.

e Production Utilization is the ratio between the production line’s Busy Time and all time, where Busy Time is the
sum of all times the production line is busy. The bar chart of “Production Utilization” in Fig. 3 shows colored
bars corresponding to different farms. For instance, in this scenario, all the farms are producing with 100% of
their capacity.
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Fig. 3: Experimental results of a disruption-free scenario. Each color in the production utilization graph corresponds to a different farm (Blue for
Agrico, Red for Safwa and Green for SAIC.

e Demand (Product Backlog) is the number of orders accumulated but not fulfilled. Using Product Backlog, we
can measure demand satisfaction in terms of the number of processed products for orders that are short of
products. As shown in Fig. 3, there is no backlog of orders, which means that they have all been fulfilled.

o Lead Time shows the estimated delivery time for the ordered product. In the disruption-free scenario, we expect
that most orders get delivered in less than two days. We can see in Fig. 3 that MUSHROOM is delivered in less
than one day. This meets the customer’s ELT.

e Fulfillment (Late orders) is the number of orders that fail to arrive within the predefined ELT. As shown in
Fig. 3, there is no late orders, indicating that the supply chain is well-functioning efficiently in the disruption-
free scenario.

Next, four scenarios are considered to compare how they affect SC costs and service levels. Six risk-related financial
performance metrics (Inventory carrying cost, Other Cost, Profit, Revenue, Total cost and Transportation cost) are, in
addition, considered in the comparison between the different scenarios.

3.1. Scenario 1 : Demand increase

While any event can be associated with a variable increase in food product demands before, during, and after that
event, a mega sporting event like the FIFA World Cup will have a huge impact on the production and the inventory
in the associated DCs, especially when compared to a situation in the absence of an event. With growing demand,
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it is expected that procuring the quantities necessary to satisfy customers’ needs will take longer, since the available
inventory is insufficient to meet the increase in demand.

A variety of events (mainly due to accelerated population growth and price-cut) can affect mushroom demand at
any time, resulting in unpredictable fluctuations and changes that can make coordination of the associated supply chain
more challenging. Demand variations scenarios are examined to investigate how they affect supply chain operational
parameters. In detail, before the world cup starts, a number of fans will enter the country starting November 1, 2022
which will lead to a certain increase in demand by 25%. This number is expected to continue growing until it reaches
its peak on December 18, 2022. This day coincides with the World Cup final and Qatar’s national day celebration. As
a result, demand will reach all-time highs (65% increase). The number will then decrease slowly as supporters begin
to leave until January 23, 2023. This increases the base demand by 45%. The remaining periods represent normal
case scenarios where no increase is reported (0% increase which corresponds to a coefficient of 1). Thus, as shown in
Table 1, we conclude five fixed periods of demand variation.

Table 1: Demand variations for different periods

Period Increase level Coefficient
1/10/2022-31/10/2022 0% 1
1/11/2022-20/11/2022 25% 1.25
21/11/2022-18/12/2022 65% 1.65
19/12/2022-23/01/203 45% 1.45
24/1/2023-31/1/2023 0% 1

3.2. Scenario 2 : Transport bottlenecks

The AFSC processes are extremely complex and a number of factors can decrease its efficiency. Transport bottle-
necks, sometimes inevitable, are one of these factors affecting the reliability of the supplier and the overall perfor-
mance of the supply chain. In order to evaluate this performance, the possible critical transportation bottlenecks have
to be simulated and evaluated.

In the following, we considered two case studies. The specific objective of the first one is to illustrate the impacts
of general transportation bottleneck situations. The second simulated case is specifically designed for the 2022 FIFA
WORLD CUP.

3.2.1. Case 1

In real-life situations, transport bottlenecks can be caused by flooding, road accidents, or broken-down trucks.
Depending on their severity, these events can cause a delay of one to three days, which may prevent food items from
arriving safely. Simulated events and their paths, dates, and duration are shown in Table 2. First, we simulate a flooding
event of 3 days on the path from DC to all retailers from 18/10/2022 to 22/10/2022. Next, a road accident simulates an
interruption on the path from SAIC farm to the DC for one day (25/11/2022). Another transport bottleneck scenario
happens when the truck supposed to deliver Agrico farm products to the DC is broken down for 2 days from 1/12/2022
to 2/12/2022.

Table 2: Details of events analyzed in scenario 2 - Case 1

Event Path Duration Date
Flooding from DC to all retailers 3 18/10/2022-22/10/2022
Road accident from SAIC farm (Umm Salal) to DC 1 25/11/2022-25/11/2022

Broken down truck from AGRICO farm (AL Khor) to DC 2 1/12/2022-2/12/2022
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Fig. 4: Overview of the locations of the 8 FIFA World Cup Qatar 2022 stadiums in the AnyLogistix simulation Map.

3.2.2. Case?2

During major sporting events like soccer games, large crowds may be required to use public and private trans-
portation. The traffic will increase significantly before and after game time, leading to high crowd densities near the
stadium. Consequently, the number of users will surpass normal quantities by a great margin, which will also depend
on the capacity of the roads. As a result of this network congestion, AFSC’s operations will be adversely affected. In
particular, there will be an impact on the delivery time and the transportation cost.

To study those impacts, we placed the eight FIFA World Cup Qatar 2022 stadiums on the Map as shown in Fig. 4
and detected the roads that will be affected during the match days. Table 3 provides more details about the date,
concerned stadiums, and affected paths of simulated events.

3.3. Scenario 3 : Demand increase and transport bottlenecks

Through the combination of all the previous scenarios, this scenario simulates the impact of hosting a mega-event
on the food retail industry, which is commonly associated with a massive food crisis. As part of this simulation, we
attempt to simulate how food SCs will perform during the FIFA World Cup 2022.

4. Experimental results and discussion

A summary of the experiment results can be found in this section. It follows the structure of the previous section
which explains the different disruption scenarios with the same six visuals as well as the financial performance metrics.
The simulated AFSC performance and the disruption effects are analyzed for each scenario.

Table 4 presents a complete performance evaluation of the different scenarios. In the disruption-free scenario, the
total costs are approximately 375k qatari ryals (QAR). In total, only 0.47% of these costs are attributable to inventory
carrying, 29.32% to production, 11.28% to transportation, and the remaining 58.67% to other costs. Thus, an overall
profit of 100757 QAR is generated, which represents approximately 21.14% of total revenue. It is important to note
that the costs are relatively high mainly due to the high perishability of the mushroom.
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In Section 4.1, Section 4.2, and Section 4.3, we compare the simulated AFSC performance under disruption sce-
narios with that of the disruption-free scenario.

Table 4: Computational results for each scenario (in Qatari Ryal)

Metric Disruption-Free Scenario Scenario 1 Scenario 2-Case 1 Scenario 2-Case 2 Scenario 3
Inventory Carrying Cost 1800.64 24191 2312.81 492.75 655.16
Production Cost 110215.5 110685 19381.5 68694 51697.87
Transportation Cost 42419.79 40292.97 7250.67 28070.75 29620.49
Other Cost 221400 221400 221400 221400 221400
Total Cost 375835.94 372619.89 250344.98 318657.51 294373.53
Revenue 476593 479810.5 81360.5 295522.5 206555.37
Profit 100757.05 107190.6 -168984.48 -23135.01 -87818.15

4.1. Scenario 1

In this scenario, we illustrate the impact on the AFSC performance after an increase in MUSHROOM demand in
Qatar due to hosting the FIFA WORLD CUP 2022. Figure 5 shows the results for each disruption period given in
Table 1.

According to this scenario, an increase in demand positively impacts revenue because a greater volume of goods is
sold, resulting in increased profits. In Table 4, it is evident that profit has risen significantly (109326.19 QAR versus
100757.05 QAR when there is no increase in demand). However, lead time and the ELT service are badly affected.
An interesting insight can be observed from the “Average Daily Available Inventory” line is that, in scenario 1, the
inventory decreases at the time of disruption to fulfill the new orders and then, does not recover to its initial level at the
end of any of the disruption events. Instead, it increases and starts to fluctuate throughout the post-disruption period
which may be due to unattended and delayed orders.

Moreover, according to the results of the Product Backlog, some orders are not completely delivered, thus not
satisfying 100% of demand. Based on Fig. 5, the ’Demand (Product Backlog)’ graph shows a slight increase in
the product backlog during the first period when demand for MUSHROOM increased by 25% over its initial level.
Following that, it experienced a sharp rise when demand increases by 95%. It appears that the backlog again increases
on day 115, the day when all World Cup organizers and attendants should leave the country which lasted until the
end of the period. In fact, the delayed and backlog orders accumulated during disruption time are responsible for
these behaviors. This is known as ’postponed redundancy’ (Ivanov and Rozhkov, 2020). It was also observed that the
production necessary to guarantee the minimum inventory level is still at its highest levels.

4.2. Scenario 2

Multiple transport bottlenecks can have a negative impact on food SC performance. As part of this scenario, we
simulated the most likely transport disruptions. From farms to DC and from DC to retailers, various bottleneck events
are simulated for different time periods.

4.2.1. Case 1

The results of this case are illustrated in Fig. 6. A high impact of transport bottlenecks on profit performance can
be seen in Table 4. Based on the analysis of the roads that have been affected as shown in Table 2, we can observe
that more than 50 paths have been inactive for days which explains the obtained results. Revenue decreases resulting
in a negative profit. As delivery has been stopped more than once, inventory levels stabilize at 1100kg during the
disruption and post-disruption periods. In spite of disruptions in transportation, the service level remains close to
100%. This ensures that the overall demand is met regardless of the disruptions in transportation during the simulated
period. As a result, production is no more required and its utilization decreased to less than 20% throughout the period.

As far as Fulfillment (Late Orders) is concerned, a growing line appears when the first disruption starts and later
stabilizes over time. Consequently, disruptions caused by transportation bottlenecks affect the delivery time, causing
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Fig. 5: Experimental results of scenario 1.

food retailers to struggle to deliver goods within the expected time frame. However, there are only 8 deliveries that
are late throughout the period. As can be seen from the Lead Time graph, a significant number of orders are delivered
within 0.1 day.

4.2.2. Case?2

This scenario shows the impact of transportation issues due to the traffic congestion on game days on the AFSC
performance. Twenty-three bottleneck events are simulated for the period of the World Cup in different paths from
farms to the DC and from the DC to retailers. The results are depicted in Fig. 7.

According to those results, this scenario has a more significant visual impact on different key performance measures
compared to the previous scenario. The ELT service level is stabilized at 100% and starts to decrease from the first
disruption event, indicating demand dissatisfaction. A very high lead-time exceeding 43 days is also observed and the
number of late orders has gone beyond 2500 orders. Moreover, it is clear from Table 4 that there is a high reduction
in revenue since many retailers did not receive MUSHROOM within the disruption periods.

This fact has negatively affected the profit. A recovery plan is essential to avoid this extremely high loss.

4.3. Scenario 3

After individually examining each simulation scenario, we decided to assess the outcomes of all disruption events
together. Table 4 displays a summary of the financial computational outcomes. We can observe the positive effect of
increasing demand to slow down the impacts of transport bottlenecks.



3656 Chaima Ben Rabah et al. / Transportation Research Procedia 82 (2025) 3647-3663

Average Daily Available Inventci= i-+4% 10 11 ELT Service Level by Products = + & [
1,209 2
1,000 |
1.5
800
600 G- 1
400
05
200
0 ! 4 0 - ;
0 20 40 60 80 100 123 0 20 40 60 80 100 123
Days Days
Production Utilization i + & O U Demand (Products Backlog) = + & [ J
1 114
0.8 80
06 60
40
04 |
20
0.2 o :
-0 Days
Lead Time i= 4+ & 0O U Fulfillment (Late Orders) = 4 &0
970 100 92
800 80 '
£ 600 60 ql °
S Bl .
400 a0 ™
7 200 20 2
" R | ol -
0 01 02 03 04 05 06 072 0 20 40 60 80 100 123
Days

Fig. 6: Experimental results of scenario 2 - case 1.

Since some of those events occur concurrently during the simulation period, more substantial effects on SC perfor-
mance and operations can be noticed. Consequently, the inventory level is insecure, which raises the late order rate
and results in a lower overall ELT service level. Figure 8 shows the variations in SC execution brought on by the
coincidence of disruptions.

5. Analysis and recommendations

Qatar has worked actively on achieving successful delivery of the FIFA World Cup 2022, therefore, paying close
attention to the food security challenge that the AFSC may encounter is of high priority. In this study, we used
simulation models to provide a proof-of-concept tool for analyzing AFSC performance after major disruptions. This
section summarizes the results of our preliminary investigation and analyzes the monetary effects as well as the service
quality indicators.

As happens in scenario 1, the increased demand has put the AFSC under a lot of pressure, leading to numerous im-
mediate issues. Inventory levels were affected as a result, leading to surpluses for farms and shortages for food retailers
simultaneously. Consequently, the delivery of the mushroom experienced delays and failed to arrive as scheduled. In
summary, even though profits have significantly increased, on-time deliveries have decreased and the number of un-
fulfilled orders has risen. Therefore, in the case of a mega-event, food stores should reorganize their operations to
accommodate any changes in demand.

Several recommendations can be made, after the analysis of the results from the different scenarios, to strengthen
the resiliency of the AFSC and enhance the food system in Qatar. As a first step, inventory management is crucial for
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Fig. 7: Experimental results of scenario 2 - case 2.

lowering costs and increasing profit. It was possible to increase profit and service level by varying inventory control
policy parameters (e.g., Min and Max values introduced previously). However, product freshness requirements and
limited farms capacities should be taken into consideration.

Another strategic solution is to change the location of the DC or add another DC. To define the optimal locations
of the DCs, a green field analysis (GFA), also known as center-of-gravity analysis, could be used. Thus, we conducted
two GFA experiments for the current network which will determine the number and the locations of the new DCs
subject to total minimum distances to all the retailers. In the first experiment, the DC is replaced by an optimal one,
while in the second experiment, the DC is replaced by two optimal ones. Based on the computational results presented
in Table 5, it can be observed that, in the first experiment, the costs have been reduced from 375835.94 QAR in the
scenario with the actual DC to 356629.24 QAR in the scenario with the new DC obtained by running a GFA. Also,
the AFSC design increases responsiveness due to the shorter distance to customers. In addition, it is clear that the
transportation costs were significantly reduced. Therefore, we can conclude that relocating the DC is more profitable.

In the second experiment, we aimed to replace the current DC with two new optimal ones. Cost savings in term
of transportation is obtained (See Table 5). However, additional costs associated with the new facility expenses have
been added which makes one GFA DC the best solution to optimize the studied AFSC design by accounting for
transportation and distribution center costs.

Third, because of high carrying inventory costs, it is recommended to increase the number of purchases per retailer.
This will avoid having excessive quantities of mushrooms stocked in the DC which is especially critical due to their
high perishability.
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Fig. 8: Experimental results of scenario 3.

Although AFSC faces many immediate challenges, the increased demand, as seen in scenario 1, generally intro-
duces significant pressure. Inventory levels have been altered, causing shortages for consumers. As a consequence,
food retailers experienced increased product backlogs following the disruption. Thus, they need to adapt their SC to
increase their resilience. Their first priority should be to maintain contact with farms so they can make decisions that
can prevent stock-outs or other problems for the end consumer. It is also critical for them to improve end-to-end visi-
bility in order to be able to better understand disruptions and implement specific actions based on the current situation.
Several digital technologies can be used to achieve end-to-end visibility, including blockchain (Khanna et al., 2020;
Korpela et al., 2017; Sunmola, 2021), wireless networks (Dolgui and Ivanov, 2022), and online platforms (Sithole
et al., 2016; Suherman and Simatupang, 2017; Garrido-Hidalgo et al., 2019).

Furthermore, data collection on new customer segments and the capture of customer preferences by predictive ana-
lytics can be utilized to increase productivity and reduce costs while increasing resilience and growing opportunities in
the industry. For that, there has been some discussion regarding the potential of artificial intelligence (Al) to advance
and transform food safety practices by adopting analytical solutions. Adam and Claire (Friedlander and Zoellner,
2020) outlined the opportunities of investing in data collection infrastructure and adopting Al-based technologies at
retailers to manage food safety risks. Youssra et al. (Riahi et al., 2021) have evoked several Al applications in the
different supply chain processes used to solve both traditional and novel problems.
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Table 5: Computational results for each simulation with and without the newly determined DCs (in Qatari Ryal)

Metric Current Scenario Scenario 1 GFA DC Scenario 2 GFA DC
Inventory Carrying Cost 1800.64 1804.88 3956.63

Production Cost 110215.5 110215.5 110215.5
Transportation Cost 42419.79 23208.86 29730.35

Other Cost 221400 221400 258300

Total Cost 375835.94 356629.24 402202.48

Revenue 476593 476593 476593

Profit 100757.05 119963.75 74390.51

6. Conclusion

In the literature to date, the primary focus has been on how to recover from disruptions. However, little attention
has been paid to understanding the pre-disruption management process, which involves analyzing the disruption event
and redesigning the supply chain in order to avoid or reduce the impact of disruptions.

The goal of the proposed digital model is to get recommendations for building an optimized and secure logistics
cycle. This is based on a real case study of the Qatari market. Supply chains can be more reliable and stable if prob-
lems are dealt with using dynamic simulation and analytical optimization, which improve decision making and risk
management. By analyzing different scenarios that simulate bad location decisions, duration, and recovery policies
within supply chains, AFSC managers will be able to gather new information about failure.

The simulation study also provided insight into the devastating effects of realistic disruptions and the underlying
mechanisms affecting the AFSC in order to prevent those effects and maintain good performance.

Despite this, there are limitations to this study. First of all, this study used a simulation model that took into
account only one product and not all the farms and retailers were involved. Secondly, the disruption-free scenario
and its simulation model have also been created using a number of assumptions in order to have perfect performance
measurements in order to be able to see the effects of disruption clearly in the following scenarios. As a final point,
this study didn’t account for the implementation costs associated with the digital model or any integration costs related
to Industry 4.0. Throughout this work, digital simulation has demonstrated significant value for managing inventories
and risks. To complete the concept’s discourse, a look at other possible disruption scenarios and a more thorough
understanding of performance measures seems interesting.
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Table 3: Details of events analyzed in the scenario 2 - Case 2

Date

Concerned stadiums

Affected paths

20/11/2022

21/11/2022

22/11/2022

23/11/2022

24/11/2022

25/11/2022

26/11/2022

Al Bayt stadium

Khalifa International stadium
Al Thumama stadium
Ahmad Bin Ali stadium

Lusail stadium

Stadium 974
Educational city stadium
Al Janoub stadium

Al Bayt stadium

Khalifa International stadium
Al Thumama stadium
Ahmad Bin Ali stadium

Lusail stadium

Stadium 974
Educational city stadium
Al Janoub stadium

Al Bayt stadium

Khalifa International stadium
Al Thumama stadium
Ahmad Bin Ali stadium

Lusail stadium

Stadium 974
Educational city stadium
Al Janoub stadium

From Agrico to DC

From DC to Food Plus (Al Khor)

From DC to Ansar Gallery (Al Khor)

From Safwa to DC

From DC to Green Valley Fruits & vegetables
From DC to Day Mart (Old Airport)

From DC to Al Rawabi hypermarket (Al Rayyan)
From DC to Al Rawabi Food Center (Al Rayyan)
From DC to Ajmal Marrket (Al Aziziyah)

From DC to Great Hypermarket (Umm Salal)
From DC to Family Shopping (Al Rayyan)

From DC to Amana Pure Gold (Al Sadd)

From DC to Ansar Gallery (Al Khor)

From DC to Al Rawabi hypermarket (Al Rayyan)
From DC to Al Rawabi Food Center (Al Rayyan)
From Dc to Al Rawabi Doha Food Centre

From DC to Green Valley (Al Wakra)

From DC to Green Valley (Al Thumama)

From DC to Grand Mall Hypermarket

From Agrico to DC

From DC to Food Plus (Al Khor)

From DC to Ansar Gallery (Al Khor)

From Safwa to DC

From DC to Green Valley Fruits & vegetables
From DC to Day Mart (Old Airport)

From DC to Al Rawabi hypermarket (Al Rayyan)
From DC to Al Rawabi Food Center (Al Rayyan)
From DC to Ajmal Marrket (Al Aziziyah)

From DC to Great Hypermarket (Umm Salal)
From DC to Family Shopping (Al Rayyan)

From DC to Amana Pure Gold (Al Sadd)

From DC to Ansar Gallery (Al Khor)

From DC to Al Rawabi Food Center (Al Rayyan)
From Dc to Al Rawabi Doha Food Centre

From DC to Green Valley (Al Wakra)

From DC to Green Valley (Al Thumama)

From DC to Grand Mall Hypermarket

From DC to Al Rawabi hypermarket (Al Rayyan)
From DC to Al Rawabi Food Center (Al Rayyan)
From Agrico to DC

From DC to Food Plus (Al Khor)

From DC to Ansar Gallery (Al Khor)

From Safwa to DC

From DC to Green Valley Fruits & vegetables
From DC to Day Mart (Old Airport)

From DC to Al Rawabi hypermarket (Al Rayyan)
From DC to Al Rawabi Food Center (Al Rayyan)
From DC to Ajmal Marrket (Al Aziziyah)

From DC to Great Hypermarket (Umm Salal)
From DC to Family Shopping (Al Rayyan)

From DC to Amana Pure Gold (Al Sadd)

From DC to Ansar Gallery (Al Khor)

From DC to Al Rawabi Food Center (Al Rayyan)
From Dc to Al Rawabi Doha Food Centre

From DC to Green Valley (Al Wakra)

From DC to Green Valley (Al Thumama)

From DC to Grand Mall Hypermarket

From DC to Al Rawabi hypermarket (Al Rayyan)
From DC to Al Rawabi Food Center (Al Rayyan)
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Table 3: Details of events analyzed in scenario 2 - Case 2 (Continued)

Date

Concerned stadiums

Affected paths

27/11/2022

28/11/2022

29/11/2022

30/11/2022

1/12/2022

2/12/2022

Al Bayt stadium

Khalifa International stadium
Al Thumama stadium
Ahmad Bin Ali stadium

Lusail stadium

Stadium 974
Educational city stadium
Al Janoub stadium

Al Bayt stadium

Khalifa International stadium
Al Thumama stadium
Ahmad Bin Ali stadium

Lusail stadium

Stadium 974
Educational city stadium
Al Janoub stadium

Al Bayt stadium

Khalifa International stadium
Al Thumama stadium
Ahmad Bin Ali stadium

Lusail stadium

Stadium 974
Educational city stadium
Al Janoub stadium

From Agrico to DC

From DC to Food Plus (Al Khor)

From DC to Ansar Gallery (Al Khor)

From Safwa to DC

From DC to Green Valley Fruits & vegetables
From DC to Day Mart (Old Airport)

From DC to Al Rawabi hypermarket (Al Rayyan)
From DC to Al Rawabi Food Center (Al Rayyan)
From DC to Ajmal Marrket (Al Aziziyah)

From DC to Great Hypermarket (Umm Salal)
From DC to Family Shopping (Al Rayyan)

From DC to Amana Pure Gold (Al Sadd)

From DC to Ansar Gallery (Al Khor)

From DC to Al Rawabi Food Center (Al Rayyan)
From Dc to Al Rawabi Doha Food Centre

From DC to Green Valley (Al Wakra)

From DC to Green Valley (Al Thumama)

From DC to Grand Mall Hypermarket

From DC to Al Rawabi hypermarket (Al Rayyan)
From DC to Al Rawabi Food Center (Al Rayyan)
From Agrico to DC

From DC to Food Plus (Al Khor)

From DC to Ansar Gallery (Al Khor)

From Safwa to DC

From DC to Green Valley Fruits & vegetables
From DC to Day Mart (Old Airport)

From DC to Al Rawabi hypermarket (Al Rayyan)
From DC to Al Rawabi Food Center (Al Rayyan)
From DC to Ajmal Marrket (Al Aziziyah)

From DC to Great Hypermarket (Umm Salal)
From DC to Family Shopping (Al Rayyan)

From DC to Amana Pure Gold (Al Sadd)

From DC to Ansar Gallery (Al Khor)

From DC to Al Rawabi Food Center (Al Rayyan)
From Dc to Al Rawabi Doha Food Centre

From DC to Green Valley (Al Wakra)

From DC to Green Valley (Al Thumama)

From DC to Grand Mall Hypermarket

From DC to Al Rawabi hypermarket (Al Rayyan)
From DC to Al Rawabi Food Center (Al Rayyan)
From Agrico to DC

From DC to Food Plus (Al Khor)

From Safwa to DC

From DC to Green Valley Fruits & vegetables
From DC to Day Mart (Old Airport)

From DC to Al Rawabi hypermarket (Al Rayyan)
From DC to Al Rawabi Food Center (Al Rayyan)
From DC to Ajmal Marrket (Al Aziziyah)

From DC to Great Hypermarket (Umm Salal)
From DC to Family Shopping (Al Rayyan)

From DC to Amana Pure Gold (Al Sadd)

From DC to Ansar Gallery (Al Khor)

From DC to Al Rawabi Food Center (Al Rayyan)
From Dc to Al Rawabi Doha Food Centre

From DC to Green Valley (Al Wakra)

From DC to Green Valley (Al Thumama)

From DC to Grand Mall Hypermarket

From DC to Al Rawabi hypermarket (Al Rayyan)
From DC to Al Rawabi Food Center (Al Rayyan)
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Table 3: Details of events analyzed in scenario 2 - Case 2 (Continued)

Date

Concerned stadiums

Affected paths

3/12/2022

4/12/2022

5/12/2022

6/12/2022

9/12/2022

10/12/2022

13/12/2022

14/12/2022

17/12/2022

18/12/2022

Khalifa International stadium
Ahmad Bin Ali stadium

Al Bayt stadium
Al Thumama stadium

Stadium 974
Al Janoub stadium

Lusail stadium
Educational city stadium

Lusail stadium
Educational city stadium

Al Bayt stadium
Al Thumama stadium

Lusail stadium

Al Bayt stadium

Khalifa International stadium

Lusail stadium

From Safwa to DC

From DC to Al Rawabi hypermarket (Al Rayyan)
From DC to Al Rawabi Food Center (Al Rayyan)
From DC to Ajmal Marrket (Al Aziziyah)

From DC to Great Hypermarket (Umm Salal)
From DC to Family Shopping (Al Rayyan)

From DC to Amana Pure Gold (Al Sadd)

From Agrico to DC

From DC to Food Plus (Al Khor)

From DC to Ansar Gallery (Al Khor)

From DC to Green Valley Fruits & vegetables
From DC to Day Mart (Old Airport)

From DC to Al Rawabi Food Center (Al Rayyan)
From Dc to Al Rawabi Doha Food Centre

From DC to Green Valley (Al Wakra)

From DC to Green Valley (Al Thumama)

From DC to Grand Mall Hypermarket

From DC to Ansar Gallery (Al Khor)

From DC to Al Rawabi hypermarket (Al Rayyan)
From DC to Al Rawabi Food Center (Al Rayyan)
From DC to Ansar Gallery (Al Khor)

From DC to Al Rawabi hypermarket (Al Rayyan)
From DC to Al Rawabi Food Center (Al Rayyan)
From Agrico to DC

From DC to Food Plus (Al Khor)

From DC to Ansar Gallery (Al Khor)

From DC to Green Valley Fruits & vegetables
From DC to Day Mart (Old Airport)

From DC to Ansar Gallery (Al Khor)

From Agrico to DC

From DC to Food Plus (Al Khor)

From DC to Ansar Gallery (Al Khor)

From DC to Al Rawabi hypermarket (Al Rayyan)
From DC to Al Rawabi Food Center (Al Rayyan)
From DC to Ajmal Marrket (Al Aziziyah)

From DC to Great Hypermarket (Umm Salal)
From DC to Family Shopping (Al Rayyan)

From DC to Amana Pure Gold (Al Sadd)

From DC to Ansar Gallery (Al Khor)




