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Abstract: This research investigates the Sudan Csdimpact on the performance of food industry gmtees in Egypt.
It focuses on the moderating role of supply chasilience (SCR) capabilities in mitigating thesieets and their direct
influence on enterprises’ performance. Employirgdbantitative approach, a questionnaire surveyused to examine
the hypotheses and theoretical framework. Data weltected from 365 Egyptian food industry entesps, and partial
least squares structural equation modelling (PLSHSEith multigroup analysis (MGA) was used to arggythe data.
The results show that the Sudanese Crisis hasaivegnpact on the performance of enterprised) wipath coefficient
(-0.111) for both grouping sectors, indicating tieetse effects are not statistically significanrtgues > 0.05). Also, the
results indicate a significant and positive relasioip between supply chain resilience (SCR) caipiabibnd enterprises’
performance across the animal-based industry @i dor the plant-based industry groups of foodustdes. The path
coefficients for the SCR impact on ECP are 0.596@616 for the two industries, respectively. Hoaesupply chain
resilience capabilities demonstrate a significamdderating effect in the plant-based industry, psgabf 0.029.
underscoring the importance of resilience measonestigating disruptions. The research concludies fitted resilience
strategies are essential for enhancing supply adgptability and protecting firm performance, jgafarly in industries
exposed to regional conflicts. Recommendationaugtelinvestments in diversified supply chains, enkdrogistical
strategies, and policy support to strengthen SQRméties within the food industry.

1 Introduction facing substantial challenges in sustaining itslfoolustry

Political, environmental, or economic criseg?erformance amid such crisis. This research exploosv
significantly impact supply chains across variou§isks emerging from the Sudanese Crisis direcfiyéemce
industries worldwide, disrupting the continuouswlef ~food enterprises performance in Egypt, highlightthg
goods, raw materials, and information, leading ¢tagls, impact of supply chain resilien
increased costs, and challenges in meeting consuniéformance within food industries in Egypt and thie
demand. For instance, political armed conflicts result  Of supply chain resilience (SCR) as a potentialgating

resilience on enterprises'

in the closure of trade routes, border restrictiogsd
increased uncertainty, which affects industriesedepnt
on supply chains. The increasing effect of theseugtions
can affect industry competitiveness, reduce proifitg,

and force enterprises to adapt by expanding thgiplger
bases, reconfiguring logistics strategies, andsting in
alternative transport routes. The resilience arghtability
of enterprises’ supply chains in various industdesing
political, environmental, or economic crises haeedme
critical factors for maintaining performance stapibnd
growth. The ongoing political and economic turmtbit
erupted in Sudan in April 2023 is a clear examplaaw
quickly disruptions can spread beyond national éxsrdo
affect neighbouring economies. The conflict in Sutas

factor against these disruptions by investigatirgyv h
adaptive and resilient supply chain practices caffieb
food industry enterprises Egypt from external sisock

While previous studies have broadly examined the

impacts of crises across various sectors, thdraetids to
be a significant gap in understanding their spe&ffects
on food industry operations, supply chains,

performance metrics. This study seeks to addrésgp
by analysing the nuanced implications of the Susane

Crisis on Egypt's food industry enterprises, focusing on

supply chain resilience as a mitigating mechaniBy.
concentrating on the food sector, this researchroff
granular perspective on managing
vulnerabilities amidst regional instability, proind

and

industry-specific

disrupted vital trade routes and impacted agricaltu actionable insights into conflict-induced challesigend
output, threatening the stability of supply chaimsd Strategic responses tailored to mitigate these dtspa
presenting risks that introduced Signiﬁcant Ch']gm for The structure of this research is as follows: tk&tn
Supp|y|ng neighbouring CountrieS, particu|ar|y Egyp section provides a review of relevant IiteratumiloiNed

which depends partially on input imports from Sudan by an outline of the research design and methogtplog

its main food industries. Sudan takes second prabkle

subsequently, the data analysis and results asemed.

basin countries’ imports to Egypt with a value 6644 The findings are then discussed, emphasizing thetipal

million in 2022, compared to $336.7 million 2021, an implications. The paper concludes with practical
increase of 30.8%. The food industry in Egypt iely
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recommendations, a discussion of the researchésd collaboration.[13] demonstrated that firmgwhigher

limitations, and suggestions for future research. levels of resilience are better equipped to manage
disruptions, ensuring continuity and operationétincy,

2 Literaturereview which leads to enhanced financial and operational

2.1 Supply chain resilience outcomes.

Supply chain resilience is vital for understandiroyv ) )
logistics networks survive and recover from unesgeic 2.3 Supply chains and conflicts _ S
disruptions. [1] stated that supply chain resil@ris the The smooth operation of supply chains, which link
ability of a supply chain to adapt, prepare to oespto, product|or_1, d|str|b_ut|on, _ and_ consumption  across
and recover from unexpected disruptions- geopalitic9eographies and industries, is crucial to the dloba
conflicts or natural disasters- while maintainimginuity ~€conomy. Nonetheless, supply networks are highly
of operations. [2] findings underscored that reslisupply ~Susceptible to interruptions brought on by seveaaises,
chains are characterized by a combination of fixip the mostimportant of which is violence. Conflistyether
agility, and the integration of technological adwements armed, political instability, or economic sanctipns
that enable real-time responses to disruptionamRtos ~Seriously threatens the movement of products, cesyi
perspective, the key factors that enhance suppiinch and raw resources [14].
resilience include transparency in operationsabaitation In this essence, the Russia-Ukraine conflict has
among chain partners, and the ability to quicklyusid significantly impacted global supply chains, digig
operations when needed [3]. These factors congribmt €xisting networks and posing significant challenders
building a culture of prediction and preparednesspling Sectors dependent on essential goods. [15] emehesiy
organizations to respond effectively in challengtimes the conflict has significantly affected the glokalod
[4]. [5] emphasized that Resilient supply chainsoal Supply chain, given that Russia and Ukraine arenprent
require proactive strategies, including continuaigk exporters of essential products, including wheadjze
ana|ysisi Contingency planning, and developing dive and .SunﬂOWGr .Oll. .Thls dlsruptlon hasl f:eSUllted In
supplier networks. At the same time, reactive syigs Cconsiderable price increases, supply deficiencas]
involve quick decision-making, agile responsdogistical difficulties reverberating across intational
mechanisms, and effective communication [6]. [7|narkets, intensifying pre-existing weaknesses Hedea
suggested that organizations adopt a holistic viewisks, during the COVID-19 pandemic. [16] assert that ¢hes
integrate advanced data analytics, and build eesili disruptions have exacerbated risks to supply chiins
structures that can adapt to unexpected challeriges. impacting not only food but also essential commesiiand
Dynamic Capabilities Theory, as developed by [g8fnergy sources, highlighting the interdependentraanf
highlights an organization’s ability to renew anthpt its ~ global trade networks. Their analysis demonstrates
resources and capabilities to respond to rapidangimg these disruptions generate cascade consequences tha
environments and maintain competitiveness. Devetppi affect other industries, including manufacturingdan
these capabiliies required significant investments transportation, and influence global economic itgibi

organizational learning, strategic decision-makamyj the [17] assert that the combined impacts of the Russia

alignment of various resources and processesdotfgly ~Ukraine conflict and the pandemic have engendered a

respond to and exploit environmental changes [9]. double crisis, impacting supply chains beyond fdod
energy and vital raw resources. This led numeratisms

2.2 Supply chain resilience and firm to address systemic vulnerabilities, hasteningsttié to

alternative energy sources and highlighting inetjiaalin

performance (global supply chain robustness.

[10] stated in their study the role of supply chai
flexibility as a moderating factor in mitigatiorskis which . .
cause uncertainty in supply chains and these dgking 2-4 ~ The Sudan Crisis and Egypt's economy

from factors such as demand variability, supply Sudan, the third-largest country in Africa, spans
disruptions, and external shocks. These risks ¢arupt 1,886,068 square kilometres and shares bordersestn
the flow of goods, increase costs, and negativelyact nelghbogrmg countries: South Sudan., Ethiopia, réait
firm performance. [11] in their study on supply tha EQYPt Libya, Chad, and the Central African RepufdlB].
resilience and absorptive capacity during the COYgD Sudan has enormous agricultural and animal ressurce
pandemic, highlighted that firms with robust resice w!th about 200 million acres of arable land, su#ab
strategies and the ability to absorb external shocklimate, water sources, and renewable energy. The
effectively mitigate risks and sustain performadeeing ~agricultural sector, with its agricultural and lsteck
crises. Also, they emphasize that resilience supgioms ~ S€ctions, plays a crucial role in Sudan's econarning

in quickly adapting to disruptions. [12] reveatisupply S the primary Ilvellho_od for most of its populatiand '
chain resilience (SCR) capabilities positively affrm accounting for approximately 30% of its GDP. Suslan
performance and competitive advantage within the Stgriculturallandscape is diverse, encompassingssach

Lankan apparel industry, especially re-engineerggity 25 cereals, horticultural products and vaIugbI&h casps
like sesame, ground nuts and gum Arabic, as well as
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livestock, which is one of the largest in the Avedrld and to about 80% of the global annual production and
Africa, with 103 million heads of cows, sheep, goahd substantially supporting Sudan's export economy). [19
camels, in addition to 45 million poultry and ahfizealth Data for 2021 indicate that Sudanese exports were
estimated at annual catch of 100 thousand tonscélgre  concentrated by 90.5% in certain major marketdudiog
employs over 50% of the labour force, especiallyuiral the United Arab Emirates, China, Egypt, and Saudi
areas. Additionally, agricultural exports are aticai Arabia,as shown in Table 1.

source of foreign currency, with gum Arabic coniitihg

Table IMajor markets for Sudanese exports in the year§ 20@ 2021 (USD Million)

Country Export Value 2020 | Export Value2021 | Key Export Commodities
United Arab Emirates 1,637.! 2,203.. Sesame, Go
China 752.% 614.5 Sesame, Pean
Egypt 363.¢ 496.¢ Live Animals, Sesan
Saudi Arabia 284.¢ 365.% Live Animals, Leathe

Source: Central Bank of Sudan - Annual Trade andrigial Report for 2021 [20].

The Sudanese Crisis has destroyed the agricultufal essential inputs, such as diesel and fertdizkas also
infrastructure, a situation exacerbated by theudespover prompted the farmers to reduce their agricultu@hs [21]
the agricultural resources, particularly land, legdo a thus exacerbating the food production crisis anceiasing
significant decline in agricultural production asamy costs of basic commodities in Sudan, as showngurEil,
farmers have lost their means of production or haahd driving higher costs for the exported agricaltu
to flee their lands; meanwhile the decline in s&ipport products to the neighbouring countries [22].
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Figure 1 Sorghum retail prices April 2023-September 2024 éhese pound /kilogram)
Source: FEWS NET Food Security Outlook, October4223].

The Sudanese Crisis has significant spillover é$fen  sectors like food production and supply chain iesde
neighbouring economies, particularly in food prdthue [24].
and supply chains. Sudan's position as a majoomedi The Sudanese exports to Egypt (which are mainly raw
supplier of agricultural products, livestock, arebential materials) constitute essential inputs for some pigy
goods means that the disruption of its industries hfood industries; the trend in the value of annuadeéhese
reverberated across borders. Countries like Egyatidi  exports to Egypt shows a significant increase tene
Arabia, South Sudan, Chad, and Ethiopia, which ogly years (especially for groundnuts, livestock, sesaame
imports of food, livestock, and other commoditiesnd  cotton), but significant fluctuations have also tbee
Sudan, have seen reduced trade flows. The clo$leyo observed during this period. According to the Cantr
trade routes and infrastructure collapse have duarthAgency for Public Mobilization and Statistics inygdg, the
exacerbated the challenges of trade and supplpshBihe value of Egyptian imports from Sudan amounted ®633
disruptions in the supply chains, particularly inmillion in 2023 compared to $505.4 million in 2022,
transportation and logistics, have made it diffi¢at these decrease of 23.4%. Meanwhile, the Egyptian expiorts
countries to secure their stable food imports fi@ndan. Sudan increased to record $979.9 million in 2023
This regional impact underscores the interconneetssiof compared to $954.3 million in 2022, an increase.@%o
Sudan's economy with its neighbours, especialtyitical  [25].
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When comparing Sudan's annual exports of agri@llturrelatively steady in 2019 and 2020, at 13.71% &éh82%,
products to Egypt's total import value of the sgmuelucts, respectively, while a noticeable increase in 2024s w
we find that Sudan's export contribution varieoasrthe depicted, with cotton exports reaching 25.16% ofg
period of 2019 and 2021, as illustrated in Tabld=@& imports, indicating a positive shift in this tradategory
instance, ground nuts showed a high export pergerita that can be attributed to the expansion of cottdtivation
2019 at 77.03%, making it the dominant export aateg while the spinning and weaving industry in Sudan is
for that year; however, there was a sharp dedli@P0to witnessing several structural and economic comgirahat
15%, while in 2021, the percentage partially recesido are reflected as a general local reduction demamnebtton
35.14%, suggesting fluctuation in demand, or coitipet [26,27].
factors. The value of Sudan's traded cotton to Egygs

Table 2Percentage of Sudan’s exports for total Egypt'soitigoof some traded commodities

2019 2020 2021
Sudan exports to Egy 9 9 2057
chickpea Egypt total import 1567t 1695: 2185:
Sudan exports per cent of Egypt’s' total img 0% 0% 9%
Sudan exports to Egy 797:¢ 755¢ 1399«
Ground Nuts | Egypt total import 1035( 4926( 3982(
Sudan exports per cent of Egypt’s' total img T7% 15% 35%
Sudan exports to Egy 3246¢ 2290¢ 4998t
Cotton Egypt total import 23690: 16941. 19867(
Sudan exports a per cent of Egypt's total im| 14% 14% 25%
Sudan exports to Egy 2481« 2092: 2698¢
M eat Egypt total import 198436! 171123 114639
Sudan exports a per cent of Egypt's total im| 1% 1% 2%

Source: Calculated from the Arab Agricultural Stits Yearbook -Vol 42 published by the Arab Orgatibn for Agricultural
Development [26], Annual Foreign Trade Digest pahwid by Central Bank of Sudan2004-2022 [27].

The ongoing conflict will certainly affect tradetieen
the two countries, Egypt and African countries,iwét 2.5 Literature gap and hypotheses
route in Sudan. In October 2024, the paramilitaapig While research has generally examined the broader
Support Forces (RSF) of Sudan imposed an restriciio  effects of crises on various sectors, there neets more
certain products (including cereals, oil crop seedgxploration of how such disruptions affect food sty
livestock and other products, including gold) frameas operations, supply chains, and performance meffics
under their control to areas controlled by the 8eda research aims to address this deficiency by inyatitig
Armed Forces (SAF), where exports are customarihe nuanced effects of Crisis in Sudan on food strgu
routed to EgyptJ8]. Implementing this decree will likely enterprises in Egypt, emphasizing the role of supphin
negatively impact on the exports, at least sooe.&tport resilience as a mitigating factor. By narrowing seepe to
decline would likely negatively affect commodityqas in  the food sector, this research provides more @etail
Egypt, especially food and meat, given its reliamce insights into how industry-specific vulnerabilitiean be
Sudanese import ] stated that as the conflict continuedmanaged amid regional instability, contributingatanore
most economic activities in Sudan stopped, leadiing targeted understanding of Crisis impacts and gficte
significant decline in trade volume between the tweesponses. Motivating the following hypothesis:
countries. H1: Sudanese Crisis Risks negatively impact firm

The food industry sector in Egypt is considered @he performance in Egyptian food Industries.
the most prominent economic sectors, as it plajtaibrole H2: Supply chain resilience capabilities positively
in meeting the needs of the local market and prmmot impact firm performance in Egyptian food Industries
exports. According to the General Authority for Bxpand H3: Supply chain resilience capabilities moderate the
Import Control, imports from the food industry s&ct impact of risk caused by the Sudan Crisis on firm
recorded about $6.664 billion in 2021, occupyinfghfi performance.
place in Egyptian importR9]. Sudan takes second place

in Nile basin countries imports to Egypt with a uelof Figure 2 illustrates the conceptual framework of the

$504.4 million in 2022, compared to $336.7 million research.
2021, an increase of 30.8%, and the most essdeatias
imported P5].
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Sudanese Crisis I Egyprian
Risks (SCR) > > Enterprises

Performance (ECP)

Figure 2Research conceptual model

3 Methodology

The study population is represented by all enisepr

operating in the food industry in the Arab Repuliit
Egypt. According to statistics published by the @an
Agency for Public Mobilization and Statistics digithe
first quarter of 2024, the total number of entesgsi
operating in the food industry reached 7,219. Tiuelys

distributed according to the proportion of eachustdy in
the target population. The tool for the currentigtwas a

questionnaire designed for managers of food ingustr

enterprises, which were selected in a stratifiedpt
random sample. The questionnaire was distributeh f
May to July 2024. Table 3 shows the distributiontfuf
target population and the stratified simple randammple

sample size (n = 365) [30The calculated sample size wasPf each stratum.

Table 3Target population distribution and the sample dizition

Industry (Enterprises Populatior| % Sample siz
Meat, poultry and fish indust 732 | 10% 37
Manufacture of vegetable oils and " 108t | 15% 55
Dairy products indust 122¢ | 17% 62
Vegetable and fruit indust 215€ | 30% 10¢
Manufacture of juices, drinks and we 1661 | 23% 84
Sugar, candy and chocolate indu 35€ 5% 18
Total 721¢ | 100% 36t

3.1 Multigroup Analysis (MGA)

latent variables, which explain other constructs, and

Multigroup Analysis (MGA) is a statistical methodendogenous latent variables, which are the investigated
employed to ascertain the presence of significanbnstructs[33].
differences among established groups within a datas

This method is frequently utilized in structuraluatjon

modelling (SEM) and other multivariate analytical

techniques to assess the influence of factors scmeeral
subpopulations or groupings. The aim is to evalifate
connections among variables vary significantly lestw

3.2.1 Measurement model

The analysis of the measurement model, as presented
in Table 4, demonstrates robust reliability and validity
across all constructs: Occupational health and safety,
Organizational Resilience, Staff Engagement, and Staff

groups, enabling researchers to investigate patentResilience.

moderating effects and verify the stability of theiodels
across varied samples [31].

3.2 Data analysis and results

The data was analyzed using Partial Least Squares
(PLS) path modelling with the SmartPLS software. Smart
PLS version 4, developed by Ringle et al. in 2024. It
employs a component-based approach to structural
equation modelling, making it highly suitable for
exploratory research and applicable for confirmatory
research [32]. The model has two variables: exogenous

The reliability and validity analysis of the constructions
for both animal-based and plant-based products and the
complete model shows internal solid consistency and
measurement accuracy. Cronbach's Alpha values for all
constructs across the three models are above the threshold
of 0.7, indicating high internal consistency reliability. For
the Egyptian enterprises’ performance, the Alpha values for
animal-based products, plant-based products, and the
complete model are 0.864, 0.795, and 0.813, respectively.
Similarly, the Alpha values are consistently above the
threshold in the Sudanese crisis risk and supply chain

~ 483 ~

Copyright © Acta Logistica, www.actalogistica.eu



- International Scientific Journal about Logistics
Volume: 12 2025 Issue: 3 Pages: 479-490

Acta logistica
ISSN 1339-5629

Supply chain resilience as a mitigating factor for the impact of the Sudan Crisis on the performance
of food manufacturing enterprises in Egypt
Selma Abdelrahim

resilience constructs, reflecting reliable scales across
different categories.

Table 4The reliability and validity

Animal-based produ Plan-based produc Complet
Items ALPHA | CR AVE | ALPHA | CR AVE | ALPHA | CR AVE
Egyptian  Enterprisey 0.864 0.902| 0.649 0.795 0.855 0.541 0.813 68.80.567
Performance
SudanesCrisis Risk 0.854 0.881 | 0.600 | 0.776 0.802 | 0.458 | 0.81: 0.86: | 0.55¢
SupplyChainResilience | 0.799 0.855 | 0.501 | 0.848 0.888 | 0.569 | 0.83i 0.88( | 0.551

Moreover, Composite Reliability (CR) values for all
constructs exceed the critical value of 0.7, which further
supports the high reliability of these constructions. For
example, the CR for the Egyptian enterprises’ performance
ranges from 0.855 to 0.902, while the Sudanese crisis risk
ranges from 0.802 to 0.881, and supply chain resilience
shows a CR between 0.855 and 0.888. These values
confirm that the respective items accurately measure the
constructions.

All constructs’ Average Variance Extracted (AVE)
values also exceed 0.5, confirming convergent validity. For
instance, the AVE for Egyptian enterprises’ performance is
0.649 for animal-based products and 0.541 for plant-based
products, while supply chain resilience exhibits AVE
values ranging from 0.501 to 0.569. These AVE values

demonstrate that the latent constructs capture a substantial
portion of the variance in the observed variables, ensuring
good validity. Thus, the reliability and validity of the
constructions are well-supported across all models.

3.2.2 Discriminate validity

Discriminant validity was assessed using the Fornell-
Larcker criterion, which evaluates whether each construct
shares more variance with its indicators than with other
constructs. According to the Fornell-Larcker criterion, the
square root of the Average Variance Extracted (AVE) of
each construct should be greater than the highest
correlation it has with any other construct. The results are
presented in Table 5 below.

Table 5Discriminant validity

Fornell-Larcker criterion Egyptian Enterprises’ Sudanese Crisis Risk Supply Chain
Performance Resilience

Egyptian Enterprises’ Performance 0.753

Sudanese Crisis Risk -0.115 0.748

Supply Chain Resilience 0.685 -0.057 0.742

For the Egyptian enterprises’ performance, the iqua
root of the AVE is 0.753, which is higher than its3.2.3 Structural model measurement

correlations with Sudanese crisis risk (-0.115) smplply
chain resilience (0.685). Similarly, for the Sudsmerisis
risk, the square root of its AVE is 0.748, whiclteads its
correlation with Egyptian enterprises’ performarared
supply chain resilience (-0.057). Lastly, supplyaich
resilience has a square root of AVE of 0.742, gretitan
its correlation with the other two constructs. Tehessults
indicate that each construct shares more variaiteits
indicators than others, confirming discriminantidiay.

The structural model analysis focuses on assessing the
overall explanatory power, path coefficients (B), and
significance levels to evaluate the relationships between
the constructs. The explanatory power is measured using
the R? value, which indicates the proportion of variance in
the dependent variable explained by the independent
variables. High R? values suggest a strong explanatory
power of the model. Path coefficients (B) represent the
strength and direction of the relationships between

This means that Egyptian enterprises’ performanceonstructs, while significance levels determine the
Sudanese crisis risk, and supply chain resiliene astatistical significance of these relationships as shown in

distinct and well-differentiated within the moderhe
results align with the Fornell-Larcker criterionyrther
supporting the measurement model's validity andrémg

Figures 3 and 4, respectively.
All of these are well below the critical threshold of 5,
indicating that multicollinearity is not an issue and that the

that the constructs accurately represent diffemspects of estimates of the path coefficients are reliable.

the phenomenon under study.
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Figure 4Structural model industry type (Plant-based)

Table 6Collinearity statistics (VIF)

VIF
Sudanese Crisis Ri-> Egyptian Enterprises’ Performai 1.01;
Supply Chain Resilienc-> Egyptian Enterprises’ Performai 1.30¢
Supply Chain Resilience x Sudanese Crisis Risk gypEan Enterprises 1.308
Performanc

The Variance Inflation Factor (VIF) is used to a&sse below the threshold of 5, indicating that multiau#arity

multicollinearity among predictor variables, witlyaneral

is not a concern as presented in Table 6. Theseviéw

rule that VIF values below 5 indicate no signifitanvalues confirm that the predictor variables inrtredel are

multicollinearity issues. In this model, the VIFlwes for

independent, allowing for robust and interpretabéth

Sudanese crisis risk (1.017), supply chain resiben coefficients. This reinforces the reliability oftistructural
(1.305), and the interaction term between supplgirch model in analyzing the effects of supply chainliesce

resilience and Sudanese crisis risk (1.308) all el and Sudanese crisis

risk on Egyptian enterprises’
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performance. As a result, the findings suggestgbpply

chain resilience and Sudanese crisis risk sigmifiga

impact enterprises’ performance without being distbby
collinearity issues, highlighting their distinctdiimportant
roles in the model.

3.2.4 The Model’s explanatory power

The model's explanatory power is evaluated using the
R-squared and adjusted R-squared values, which indicate
the proportion of variance in Egyptian Enterprises’
Performance (ECP) explained by the independent variables
in both the animal-based and plant-based industries.
According to Table 7, the R-squared value for the animal-

based industry, the is 0.56, and the adjusted R-squared is
0.54, indicating that the model explains 56% of the
variance in ECP, demonstrating substantial explanatory
power. In the plant-based industry, the R-squared and
adjusted R-squared values are both 0.50, meaning the
model accounts for 50% of the variance in ECP. These
values suggest that the model has solid explanatory power
in both industry groups, particularly for the animal-based
industry, where a slightly higher proportion of variance is
captured. This supports the model's robustness in
predicting the performance of enterprises across different
sectors, contributing valuable insights into the dynamics of
these industries.

Table 7Coefficient of determination (R-Squayed

R-square R-square adjusted
Egyptian Enterprises’ Performance (ECP)
Group (1) Animal Based Industry 0.56 0.54
Group (2) Plant-Based Industry 0.50 0.50

3.2.5 Path coefficients and hypotheses testing
Based on the analysis in Table 8, the path coeffisi
and hypothesis testing provide critical insighttoithe

relationships between Sudanese crisis risk (SARpPIE
chain resilience (SR), and Egyptian

based industries.

enterprises’
performance (ECP) across both animal-based and- plan

Table 8Path coefficients and hypotheses testing

Original Original Mean Mean STDEV STDEV p-value p-value
(Group 1) (Group 2) (Group 1) |(Group2) |(Group1) |(Group2) |(Groupl) |(Group 2)
ANIMAL PLANT- ANIMAL PLANT- ANIMAL PLANT- ANIMAL PLANT
BASED BASED BASED BASED BASED BASED BASED BASED
INDUSTRY |[INDUSTRY |INDUSTRY |INDUSTRY |INDUSTRY |INDUSTRY |[INDUSTRY |INDUSTRY

Sudan crisis rigk

(SCR) > Egyptia -0.111 -0.111 -0.116 -0.1 0.096 0.08 0.124 0.081

Enterprises’

Performanc (ECP'

Supply chai

resilience (SR) > 0.596 0.616 0.605 0.628 0.086 0.047 0 0

Egyptian

Enterprises’

Performanc (ECP

Supply chai

resilience (SR) X

Sudan crisis rigk 0.207 0.152 0.18 0.122 0.141 0.08 0.07 0.029

(SCR) > Egyptial

Enterprises’

Performanc (ECP'

Hypothesis (H1) Sudanese Crisis Risks negatively
impact firm performance in Egyptian food industries. The
analysis of the relationship between Sudan Crisis Risk
(SCR) and Egyptian Enterprises’ Performance (ECP)
indicates a consistent negative effect across both the
animal-based and plant-based industries, with an original
sample (O) value of -0.111 for both groups. This suggests
a small negative impact of the Sudanese Crisis on firm
performance. The p-values of 0.124 (animal-based) and
0.081 (plant-based) are above the 0.05 significance level,
meaning the results are not statistically significant.
Therefore, H1 is not supported by the data, as the negative
impact of the Sudan Crisis on firm performance, though

present, needs to be strong to be considered statistically
significant.

The analysis of H2, which examines the impact of
Supply Chain Resilience (SR) on Egyptian Enterprises’
Performance (ECP), shows a significant and positive
relationship across both the animal-based and plant-based
industries. The original sample values for SR -> ECP are
0.596 for the animal-based industry and 0.616 for the plant-
based industry, indicating a consistent positive influence.
The mean values (0.605 for animal-based and 0.628 for
plant-based) reinforce this trend, highlighting that SR
contributes to enhanced enterprises’ performance in both
sectors. The standard deviations (0.086 for animal-based
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and 0.047 for plant-based) Notably, the p-values are both
0, confirming that the relationship is highly significant and
well below the standard 0.05 threshold, indicating strong
evidence against the null hypothesis. This analysis suggests
that enhancing supply chain resilience is critical for
boosting enterprises’ performance. It emphasizes that
investments in robust and adaptable supply chains can
yield substantial benefits for firms within the Egyptian
food industry, regardless of their specific focus on animal-
or plant-based products.

Hypothesis (H3) Supply chain resilience (SCR)
capabilities moderate the impact of risk caused by the
Sudan Cerisis on firm performance. The interaction between
supply chain resilience (SR) and Sudan Crisis Risk (SCR)
was analyzed to determine its moderating effect on
Egyptian enterprises’ performance. For the animal-based
industry, the original sample (O) value is 0.207, but the p-
value of 0.07 is slightly above the common threshold of
0.05, indicating marginal significance. In the plant-based
industry, however, the original sample (O) value of 0.152
with a p-value of 0.029 shows a statistically significant
moderating effect of supply chain resilience. Supply chain
resilience plays a more crucial role in mitigating the
negative impact of the Sudanese Crisis on the plant-based
industry. Therefore, H3 is partially supported as the
moderating effect of supply chain resilience is significant
in the plant-based industry but not in the animal-based
industry.

4 Discussion

The literature presents the role of supply chain
resilience in mitigating various disruptions caused by
environmental, pandemics and conflict crises. However,
most studies in conflict areas address the role on a macro
level. The research explores the moderator role of supply
chain resilience in Egypt's food sector during the Sudanese
crisis. The analysis of the impact of the Sudanese Crisis
Risk (SCR) on Egyptian Enterprises’ Performance (ECP)
demonstrates a negative relationship, though statistically
insignificant, impact on firm performance in animal-based
and plant-based industries. With an original sample value
(O) of -0.111 for both industries, the results suggest a
consistent negative effect. However, the t-values (1.153 for
animal-based and 1.398 for plant-based) and p-values
(0.124 and 0.081, respectively) indicate that these findings
do not reach statistical significance, as they do not surpass
the significance threshold of p-values at 0.05. This lack of
significance implies that while the Sudanese Crisis may
cause an obvious negative trend, its spillover effects must
be wider and stronger to be definitively concluded as

Similarly, [36] highlights that while such crises pose
significant risks, the degree of impact often varies based on
the affected sectors' resilience and adaptive capacity. These
findings suggest that although the Sudanese crisis presents
notable challenges, its impact on the performance of food
industries in Egypt may be moderated by factors such as
supply chain resilience and market adaptability, aspects
explored in further research hypotheses. [37] stated that on
a macro levelthe economic spillover effects of Sudan's
intrastate crisis did not significantly impact Egypt's overall
economic growth. However, minor possible spillover
effects can be detected through capital, labour and trade
channels.

The analysis of H2, which demonstrates a significant
and positive relationship between Supply Chain Resilience
(SR) and Egyptian Enterprises’ Performance (ECP) across
both animal-based and plant-based industries, p-values (0)
for both, aligns with the findings of [11]. Their study on
supply chain resilience and absorptive capacity during the
COVID-19 pandemic highlights that firms with robust
resilience strategies and the ability to absorb external
shocks effectively mitigate risks and sustain performance
during crises. This complements the current analysis,
where high original sample values (0.596 for animal-based
and 0.616 for plant-based industries) and significant t-
values indicate the strong influence of SR on firm
performance. The highly significant p-values (both 0)
further validate the importance of SR as a critical factor for
maintaining operational success and competitive
advantage in volatile environments. [11] emphasize that
resilience supports firms in quickly adapting to disruptions;
a finding echoed in the Egyptian food industry results
shows that investments in adaptable and resilient supply
chains can lead to substantial performance improvements.
This underscores that SR is essential for crisis response,
long-term competitive positioning, and operational
stability. Additionally, [12] found that supply chain
resilience (SCR) capabilities significantly positively affect
firm performance and competitive advantage within the Sri
Lankan apparel industry, especially re-engineering, agility
and collaboration. [ 13] demonstrated that firms with higher
levels of resilience are better equipped to manage
disruptions, ensuring continuity and operational efficiency,
which leads to enhanced financial and operational
outcomes.

The analysis of H3, which posits that supply chain

resilience (SCR) moderates the impact of the S@iaris
Risk (SCR) on Egyptian enterprises’ performancegats
differentiated outcomes across industry types. Ha t
animal-based industry, the original sample (O) sald

0.207 suggests an approach towards significance.
However, a p-value of 0.07 falls just outside the
conventional 0.05 threshold, indicating only maafin
significance. This outcome implies that while sypghain
resilience has some effect, it is not strong orstsiant
enough to be considered statistically significamt the
animal-based sector. In contrast, the plant-basedsiry
exhibits a more robust moderating effect, with &ginal

impactful on firm performance within the Egyptian food
industry. This result aligns with findings from broader
literature that emphasize the compounded nature of crisis
impacts. For instance, [34,35] have shown that disruptions
caused by crises like pandemics and regional conflicts can
strain food security and supply chains but may manifest
differently across sectors.
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sample (O) value of 0.152, a t-value of 1.896,apevalue

of 0.029, below the 0.05 significance level. This
interagtio

demonstrates a statistically significant

crisis times: Toward a holistic definitiohpurnal of the
Knowledge Economy/ol. 15, pp. 17308-17332, 2024
https://doi.org/10.1007/s13132-024-01816-0

affirming that supply chain resilience mitigates tdverse [3] CHOWDHURY, M.M.H., QUADDUS, M.: Supply

impact of the Sudanese Crisis in the plant-basedsiny.
These findings align with insights fron34,35], who
emphasize the importance of supply chain adaptahitid
resilience in safeguarding performance amid disongt

Also, the findings of 38] highlight that supply chain

[4] PONOMAROV,  S.Y.,

chain readiness, response and recovery for resdjen
Supply Chain Managemer¥ol. 21, No. 6, pp. 709-
731, 2016. https://doi.org/10.1108/SCM-12-2015-0463
HOLCOMB, M.C.:
Understanding the concept of supply chain resikenc

resilience enables firms to absorb shocks, maintain The International Journal of Logistics Management

operational continuity, and recover more effecgvel

5 Conclusion

Vol. 20, No. 1, pp. 124-143, 2009.
https://doi.org/10.1108/09574090910954873

[5] PONIS, S.T., KORONIS, E.: Supply chain resilience?

This research aimed to explore the impact of the Definition of concept and its formative elementfe

Sudanese crisis risks on the performance of Egyjitied

Journal of Applied Business Resear®lol. 28, No. 5,

manufacturing enterprises and to study the impdct o PP. 921-935, 2012.

supply chain flexibility on the performance of thes

https://doi.org/10.19030/jabr.v28i5.7234

enterprises. The research results revealed a stight [6] GAUDENZI, B., PELLEGRINO, R., CONFENTE, I.:

statistically insignificant negative impact of tBedanese

crisis on the performance of Egyptian enterpriseldth
sectors, indicating that while the crisis posedlehges, its

direct impact on performance alone is not stronige T

results also demonstrated that the supply chaslBence

has a positive impact on the performance of eritmpr [7]1 MANNERS-BELL,  J.:
operating in the Egyptian food industry market,

particularly in the plant-based industry, therehtigating

the negative effects of external crises. By exangjithese
results, it was concluded that the Sudanese cdsmpite
its negative impact on the performance of entegpribas

not had a tangible impact due to the continued fdw

Achieving supply chain resilience in an era of
disruptions: A configuration approach of capacitied
strategies, Supply Chain  Management: An
International JournalVol. 28, No. 7, pp. 97-111, 2023.
http://dx.doi.org/10.1108/SCM-09-2022-0383

Supply Chain  Risk
Management: Understanding Emerging Threats to
Global Supply Chains London, Kogan Page
Publishers, 2017.

[8] TEECE, D.J., PISANO, G., SHUEN, A.: Dynamic

capabilities and strategic managemer8irategic
Management JournalVol. 18, No. 7, pp. 509-533,

Sudanese exports to Egypt since the outbreak of the 1997. _ .
conflict in Sudan and due to the effectiveness arl@] WINTER, S.G.: Understanding dynamic capabilities,

resilience of supply chains for enterprises opeggitn the
food industry sector. The hypothesis about the ohpé
the Sudanese crisis on the performance of entegonigy
be realized if it affects the flow of Sudanese eipthat
are difficult to obtain from other countries. Thesearch
recommends that food industry firms invest in hoid
robust and adaptable supply chain resilience chipedi

This could include diversifying suppliers, enhangin [11] STENTOFT, J.,

logistics resilience, and adopting technologiesiti@ease

supply chain visibility and mobility. We encourage

policymakers to bolster the food industry's resiie
against external shocks by providing resourcegntiees,
and training. Future research should explore gibtmtial

drivers, such as government policy interventionsl an
market adaptability, and assess the long-term itspaic [12

resilience on firm performance across crises atdstries.
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