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Abstract

Purpose: The study examines the
mediating effect of Localized logistics
capacity on the association between
Artificial intelligence and Humanitarian
supply chain resilience among
Humanitarian organizations.

Materials and Methods: A cross-sectional
survey and descriptive study involving 88
humanitarian firms in Uganda whose staff
involved in relief operations were
purposively selected. Data was analyzed
using the Partial least squares structural
equation modeling to test hypotheses and
ascertain the mediating effect.

Findings: The study indicates a significant
indirect effect of Artificial Intelligence (AI)
on humanitarian supply chain resilience
(HSCR) and a direct impact of Artificial
Intelligence on Localized logistics capacity
(LLC). The results also confirmed a full
mediation effect of LLC on the association
between Al and HSCR.

https://doi.org/10.47672/ejt.2449

Implications to theory, Practice and
Policy: The present study contributes
deeper insights into how humanitarian
organizations can develop adaptive
capacities to navigate the complex
landscape of humanitarian operations since
it was established that logistics capacity is a
conduit between artificial intelligence and
humanitarian supply chain resilience.
Managers  should  adopt artificial
intelligence and build strong relationships
will local logistics suppliers to achieve
humanitarian supply chain resilience
practices. Considering that this was a
survey, a case study design with semi-
structured research tools be used to have an
in-depth understanding of the variables
under study.

Keywords: Artificial Intelligence (Al),
Humanitarian Supply Chain Resilience
(HSCR), Localized Logistics Capacity
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1.0 INTRODUCTION

Humanitarian organizations remain competitive when they develop resilience in times of
uncertainties and this happens when they develop supply chain resilience (Dennehy et al.,
2021c). Humanitarian supply chain resilience is understood as ability of a supply chain system
to resume regular operations following an unforeseen event (Xu et al., 2021). This involves
integrating risk assessment, robust inventory management, effective communication systems
and internal capacity building Humanitarian supply chain resilience can be achieved through
flexibility, redundancy, agility, efficiency, visibility, adaptation, anticipation, recovery,
collaboration and security (Dennehy et al., 2021a).

Nevertheless, despite humanitarian firms having supply chain resilient strategies to keep their
operations uninterrupted in unanticipated supply chain, these strategies are not always effective
because of uncertainties (Mawonde et al., 2023). A humanitarian supply chain is significantly
more complex than that of a commercial supply chain because of its unique features, the
disorderly post-disaster environment, the large number of public and private parties involved,
and the insufficient funding (Sawyerr, 2021). Notably, supply chain resilience necessitates
timely coordination and information exchange, however when taking into account the various
stakeholders, resilience becomes more challenging and ineffective if it isn't coupled with
collaboration with other firms and supply chain partners (Dubey, Bryde, Dwivedi, et al., 2022).

Globally, humanitarian firms are realizing how building resilient systems is vital for
operational efficiency (Mawonde et al., 2023). In Africa and the Greatlakes region in particular,
given the humanitarian situation exacerbated by endless natural and man-made conflicts
requires supply chain resilience (Aryatwijuka et al., 2022).

Contextually Uganda’s humanitarian firms are addressing supply chain resilience issues, but
face challenges like delivery delays, quality issues, and inefficient distribution due to
inefficient supply chains resulting into more complexity and escalated demand for relief
supplies (Aryatwijuka et al., 2022). In addition, a serious crisis involving the supply chains for
gasoline and raw materials struck Uganda in 2011, interfering with the manufacture and
delivery of several goods and services which sparked massive country-wide protests, and was
followed by a violent police crackdown and many fatalities supply chains failed to withstand
the crisis, leading to severe consequences (Tukamuhabwa et al., 2017).

Scholars have studied humanitarian supply chain resilience through different lenses; Sawyerr
(2021) examined a focus on the procurement decisions in the United Kingdom, Mawonde et
al. (2023) focused on operational performance in Zimbabwe, Tabaklar (2017) examined
scalability in Kenya, Dubey, Bryde, Dwivedi, et al. (2022) studied artificial intelligence-driven
big data analytics culture in India while Emilie & De Sarazignac (2016) reviewed what makes
a Humanitarian Supply Chain Resilient in Philippines, Dennehy et al. (2021) role of big data
analytics in Africa and Europe and Xu et al. (2021) assessed the evaluation of humanitarian
supply chain resilience in flood disaster in China

On close scrutiny to the above studies, they did not study the role of Localized logistics capacity
as a mediator in the relationship between Artificial intelligence and Humanitarian supply chain
resilience in a developing economy. Artificial intelligence is explained as a collection of
technologies that combine data, algorithms and computing power that improve humanitarian
supply chain resilience (Beduschi, 2022). Artificial intelligence is essential for humanitarian
firms’ survival and development because they influence knowledge discovery to provide
suggestions and profound understandings through the use of clever algorithms to process data
(Rodriguez et al., 2020). Additionally, Artificial intelligence enhances business operations by
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predicting demand, optimizing logistics, and identifying supply chain inefficiencies, improving
responsiveness to fluctuations, reducing lead times, and lowering costs (Mohsen, 2023).
Localized logistics capacity is understood as the involvement and empowerment of local
communities in overseeing and organizing logistical operations within a specific geographic
area (Frennesson et al., 2022). However, localized logistics capacity has not been used in
previous studies to explain the relationship between artificial intelligence and humanitarian
supply chain resilience in a developing economy. Localized logistics capacity is critical for
humanitarian supply chain resilience because it intends to increase local capability to handle
worldwide emergencies or pandemics by localizing logistics suppliers (Nweze, 2024a).
Additionally localized logistics capacity leads to improved resilience and self-reliance of
nations and communities in disaster preparedness and recovery (Frennesson et al., 2022).
Localized logistics capacity mediates the relationship between artificial intelligence and supply
chain resilience by enabling Al systems to adapt and customize their operations based on the
unique requirements and contextual factors of specific regions, fostering a more robust and
adaptive humanitarian response infrastructure that can effectively mitigate the impact of
disasters and crises (Modgil & Hannibal, 2022). The studies didn’t bring out the importance of
how localized logistics capacity mediates the relationship between artificial intelligence and
supply chain resilience in humanitarian organizations focusing on developing economies

Previous scholars have studied humanitarian supply chain resilience using organizational
mindfulness theory (OMIN) Dennehy et al. (2021), oscillation physics theory Dubey et al.
(2022). These theories do not acknowledge the role of artificial intelligence which is good in
explain humanitarian supply chain resilience. Therefore, this study adopted the dynamic
capability theory (Teece et al., 1997). The theory explains how artificial intelligence factors
such as Internet of things (loT), Big Data Analytics and Al solutions enhance operations,
market adaptability, and innovation, thereby enhancing humanitarian supply chain resilience
(Hercheui, 2020).

The main research question of the study is how localized logistics capacity mediate the
relationship between artificial intelligence and humanitarian supply chain resilience among
humanitarian firms in Uganda using the dynamics capability theory. To achieve this research
question, we analyzed data using Partial Least Square Structural Equation models from 88
humanitarian firms. The study established that localized logistics capacity fully mediates the
relationship between artificial intelligence and humanitarian supply chain resilience

The paper is structured as follows: Section 1 examines the introduction, Section 2 reviews the
theoretical and hypothesis development, Section 3 examines methodology, Section 4 examines
results of the study, Section 5 examines discussion, conclusion and implication of the results
and Section 6 examines the references.

Theoretical and Hypothesis Development
Theoretical Review

The study was anchored on Dynamics capability theory (Teece et al., 1997). Dynamic
capability theory provides a valuable lens for understanding the intricate interplay between key
variables such as Artificial Intelligence (Al), localized logistics capacity, and Humanitarian
Supply Chain (HSC) resilience within the realm of humanitarian logistics literature. The theory
provides a framework for understanding how artificial intelligence emphasizes an
organization's ability to adapt and innovate in response to changing environmental conditions
(Teece, 2007).
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In the humanitarian context, the incorporation of Al stands out as a significant variable
contributing to the adaptive capacity of HSCs. Al facilitates real-time data analysis, predictive
modeling, and decision-making, enhancing the overall agility and responsiveness of the supply
chain (Tallon et al., 2013). Concurrently, the strategic positioning of warehouses, distribution
centers, and resources in close proximity to disaster-prone areas embodies the essence of
dynamic capabilities in action. This strategic localization reduces response time and
transportation costs, thereby amplifying the resilience of HSCs (Anjomshoae et al., 2023; Roh
et al., 2015). The emphasis on strategic resource allocation and deployment, inherent in the
dynamic capability perspective, finds resonance in the effective management of localized
logistics operations in humanitarian contexts.

The intersection of Al and localized logistics capacity becomes a critical nexus for fortifying
HSC resilience because Al technologies optimize the efficiency of localized logistics, aligning
with the dynamic capability perspective's focus on leveraging technological advancements for
competitive advantage (Zhang et al., 2019). The synergy between Al and localized logistics
not only streamlines operations but also enhances the adaptability of the supply chain to
unforeseen disruptions, encapsulating the core tenets of dynamic capabilities within the
humanitarian domain. In this study the dynamic capability theory offers a comprehensive
understanding of how Al and localized logistics capacity intricately contribute to the resilience
of Humanitarian Supply Chains.

Hence, with artificial intelligence which provides real-time information, firms’ capacity to
predict, simulate and innovate solutions is enhanced hence supply chain resilience.

Hypothesis Development
Artificial Intelligence and Humanitarian Supply Chain Resilience

Artificial intelligence is referred to as a collection of technologies that combine data,
algorithms and computing power that improve humanitarian supply chain resilience (Beduschi,
2022) whereas humanitarian supply chain resilience ability of a supply chain system to resume
regular operations following an unforeseen event (Xu et al., 2021).

Artificial intelligence positively impacts humanitarian supply chain resilience because it
assumes a critical role in fortifying the resilience of supply chains, especially in the face of
challenges such as disasters. Its contributions encompass the through the enhancement of
transparency, optimization of delivery processes, provision of personalized solutions,
minimization of disruption impacts, and support for agile procurement strategies, all vital
components for humanitarian supply chains to adeptly respond to crises and ensure the timely
delivery of essential goods and services (Ali et al., 2024; Chukwu et al., 2024). Additionally,
Al contributes significantly to the identification of vulnerable populations by analyzing
demographic and geographic data which proves pivotal in targeting assistance effectively and
improving supply chain resilience (Modgil & Hannibal, 2022).

Research conducted in Jordan industries by Ali et al. (2024) made a revelation that Al
positively impacts supply chain resilience. Additionally, research conducted in NGOs by
Dubey, Bryde, Dwivedi, et al. (2022) shows that Artificial Intelligence is a significant
determinant of supply chain resilience. Helen et al. (2024) studied the Nigerian e-commerce
supply chain and shows a positive relationship between artificial intelligence and supply chain
resilience. Furthermore, (Belhadi et al., 2024) studied firms representing diferent sizes,
operating in various sectors, and countries and discovered a positive relationship between
artificial intelligence and supply chain resilience (Weiss & Zouaoui, 2021). In that repute,
dynamic capabilities theory shields light on how Al explains HSCREs, as Al technologies
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improve humanitarian supply chains' resilience by predicting disasters, allocating resources,
and facilitating communication, enabling efficient crisis response and targeted delivery of
critical goods and services.

However, this is only applicable to organizations that have access to and have invested in Al
technologies (Gupta et al., 2021). Additionally, Al technologies' reliance on data feedback
loops can destabilize supply chains which can trigger a bullwhip effect, causing humanitarian
organizations to misallocate funds by investing in unnecessary materials, ultimately
undermining supply chain resilience (Shrivastav, 2021). Furthermore, as Al systems become
more precise and dependable, humanitarian organizations may begin to depend more on their
output and prioritize it over the opinions and preferences of the impacted communities,
unintentionally stifling the voices of those who most need help and compromising their
capacity to influence the assistance they receive, which has an impact on supply chain
resilience (Spencer, 2024).

In this study we hypothesize that there is a positive and significant relationship between
artificial intelligence and humanitarian supply chain resilience

H1: There is a positive and significant relationship between Al and HSCRE
Avrtificial Intelligence and Localized Logistics Capacity

Localized logistics capacity is understood as the involvement and empowerment of local
communities in overseeing and organizing logistical operations within a specific geographic
area (Frennesson et al., 2022). Laynes-Fiascunari et al., (2023)and Sadaf et al., (2023) highlight
Al algorithms' role in improving localized logistics by refining delivery routes and navigation
based on real-time traffic data. This capability results in heightened transportation efficiency,
ultimately reducing delivery times and bolstering local logistics capacity (Jucha, 2021).
Additionally, Al-based decision support systems assist logistics managers in making informed
decisions at the local level during relief operations optimize logistics operations by considering
factors such as local regulations, traffic conditions, and resource availability, aligning with
Dynamic Capability principles (Kant et al., 2023; Sahoh & Choksuriwong, 2023; Teece,
2007).

Artificial intelligence (Al) plays a crucial role in augmenting localized logistics capacity,
particularly in the context of humanitarian relief operations, as highlighted by several scholars
(Laynes-Fiascunari et al., 2023; Nwagwu et al., 2023; Jucha, 2021; Waltersmann et al., 2021,
Xu et al., 2021). Research conducted in Pakistan by Nwagwu et al. (2023) show a positive
relationship between Artificial intelligence and supply chain performance in manufacturing
firms. Relatedly, research conducted by Jucha (2021) shows a positive relationship between
artificial intelligence and last mile delivery.

Relatedly, Feizabadi (2022), Helo & Hao (2022) & Toorajipour et al. (2021) underline the
significance of Al-powered demand forecasting models in humanitarian logistics. This ensures
the optimization of inventory levels, mitigation of stockouts, and timely deliveries to meet the
specific demands of localized relief efforts. In support, Al-driven warehouse management
systems contribute significantly to localized logistics capacity as emphasized by (Dubey,
Bryde, Dwivedi, et al., 2022; Frennesson et al., 2022). Furthermore, Al-powered robots and
automation systems efficiently manage inventory, item picking, and warehouse organization,
facilitating accelerated order fulfillment and optimal utilization of local storage facilities
(Coppi et al., 2021; Ghadge, 2023). In that Repute, the Dynamic Capability theoretical
perspective underscores the strategic deployment of Al in enhancing localized logistics
capacity during humanitarian relief operations because AI’s significant contribution to real-
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time tracking and visibility in logistics during humanitarian relief, ensures accurate updates on
the status and location of shipments, fostering trust and satisfaction at the local level (Ahmed
et al., 2023; Belhadi et al., 2024b; Modgil & Hannibal, 2022).

In contrast artificial intelligence may not always lead to localized logistics capacity because
implementing Al technologies presents substantial organizational and management obstacles
which may lead to significant issues in localized logistics capacity, including lack of strategy,
unaddressed workforce concerns, and negatively impacted critical business areas (Dwivedi et
al., 2021). Additionally, because developing nations lack the means to develop robust Al
systems, the growing and deeper cooperation between humanitarian agencies and Al providers
jeopardize sector-wide commitments to localize logistics capabilities (Spencer, 2024).
Therefore, we hypothesize that there is a positive and significant relationship between artificial
intelligence and localized logistics capacity

H>: There is a positive and significant relationship between Artificial intelligence and localized
logistics capacity

Localized Logistics Capacity and Humanitarian Supply Chain Resilience

In contemporary discourse, there is a growing acknowledgment of the pivotal role played by
localized logistics capacity within humanitarian supply chains, a perspective firmly rooted in
the theoretical framework of dynamic capabilities.

Localized logistics capacity positively influences humanitarian supply chain resilience by
siting warehouses, distribution centers, and resources in close proximity to areas frequently
impacted by disasters or humanitarian crises (Anjomshoae et al., 2023; Dubey, Bryde,
Dwivedi, et al., 2022; Frennesson et al., 2022). Additionally localized logistics capacity
influences humanitarian supply chain resilience through geographical closeness serving to
diminish response time and transportation costs, thereby augmenting the overall resilience of
the supply chain, as emphasized by (Alem, 2021; Timperio et al., 2020; Roh et al., 2015) .
Furthermore, localized logistics capacity positively influences humanitarian supply chain
resilience by facilitating tailored and adaptable responses, allowing humanitarian supply chains
to align efforts with the specific needs and conditions of the affected area, considering factors
such as local infrastructure, culture, and resources (Saiah et al., 2023; Frennesson et al., 2022)

Scholars such as Frennesson et al. (2021), Jahre et al. (2020), and Dubey et al. (2020) have
underscored the significance of strategies and best practices for optimizing this capacity, as
elucidated by Anjomshoae et al. (2023) through leveraging local knowledge, resources, and
networks to enhance the supply chain resilience. Additionally, Nweze (2024) shows a positive
significant relationship between localized logistics capacity and supply chain resilience
explaining that reducing dependency on centralized supply chain systems, which are
susceptible to disruptions, localized logistics, with local storage and distribution points, enables
humanitarian organizations to maintain operations even in the face of broader supply chain

Relatedly, (Lucatello & Gomez, 2022; Pusterla & Pusterla, 2021; Robillard et al., 2021)
underline the significance of localized logistics capacity by facilitating more efficient resource
allocation, with humanitarian organizations directing resources based on local needs
assessments and evolving conditions. Additionally, the effectiveness of localized logistics
hinges on robust information-sharing systems, allowing for real-time data collection,
monitoring, and decision-making (Rahman et al., 2022; Robillard et al., 2021). In that repute,
dynamic capabilities theory aids in understanding localized logistics capacity and humanitarian
supply chain resilience guiding the expeditious response to emergencies, enabling
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humanitarian organizations to promptly assess needs, mobilize resources, and deliver aid to
affected communities (Frennesson et al., 2022).

However localized logistics capacity may not lead to humanitarian supply chain resilience
because the effectiveness of localized logistics hinges on robust information-sharing systems
and interconnectedness, but without robust information sharing systems, localized logistics
capacity may lead to inefficient resource allocation and deceased humanitarian supply chain
resilience (Robillard et al., 2021).

Therefore, we hypothesize that there is a positive and significant relationship between localized
logistics capacity and humanitarian supply chain resilience

Hz: There is a positive and significant relationship between localized logistics capacity and
humanitarian supply chain residence

Artificial Intelligence, Localized Logistics Capacity and Humanitarian Supply Chain
Resilience

Localized logistics capacity serves as a crucial mediator between artificial intelligence (Al) and
humanitarian supply chain resilience, as elucidated in recent published journal articles.

Ivanov et al. (2019) revealed that Al technologies, including predictive analytics, real-time data
analysis, and automation, shapes humanitarian supply chain resilience by optimizing and
enhancing the efficiency of humanitarian supply chains. Additionally, (Min, 2010) explains
that artificial intelligences full potential can be realized when integrated into localized logistics
capacity. This entails strategically positioning Al-powered solutions, such as Al-driven
demand forecasting and dynamic routing algorithms, within proximity to disaster-prone areas
and vulnerable communities (Ali et al., 2024). Relatedly, humanitarian organizations can
leverage Al's capabilities to swiftly assess needs, allocate resources, and execute agile
responses to crises, bolstering supply chain resilience (Roh et al., 2015)

In that repute, dynamics capability theory explains how localized logistics capability mediates
the relationship between artificial intelligence and humanitarian supply chain resilience as
localized logistics capacity enables Al systems to adapt and customize their operations based
on the unique requirements and contextual factors of specific regions, fostering a more robust
and adaptive humanitarian response infrastructure that can effectively mitigate the impact of
disasters and crises (Modgil & Hannibal, 2022).

Based on the aforementioned, the hypothesis is that:

Ha: Localized logistics capacity mediates the relationship between artificial intelligence and
humanitarian supply chain resilience positively

2.0 MATERIALS AND METHODS
Sample Description

The research design was cross-sectional survey and descriptive with a study population of 120
humanitarian organizations. Using simple random sampling, a sample size of 88 humanitarian
firms as determined using (Krejicie and Morgan, 1970) formed the unit of analysis. The unit
of inquiry was Supply Chain Officers/ Procurement Officers followed by Logistics / Supply
Chain Coordinator because they are involved in the day-to-day procurement process, requiring
them to have knowledge and the ability to provide valid responses to what is being studied
whereas the unit of analysis was humanitarian firms in Uganda

https://doi.org/10.47672/ejt.2449 7 Aryatwijuka, et al. (2024)
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Sample Characteristics Results

Results in Table 1 shows that most humanitarian organizations foreign with headquarters in
other countries other than Uganda followed by NGOs with Local Headquarters and then
community-based NGOs. Based on this, it shows that International NGOs have high capacity
in terms of donations to handle any disruptions compared to local and community-based NGOs.
Additionally, results reveal that 64.8% of the NGOs have been in existence for more than 20
years. Based on this, they have enough experience to deal with disasters and any disruptions
that may come since they have been in existence for a longer period of time which indicates
experience and skills to handle disruption as they have relevant information about resilience.

Further, Results indicate that most organizations employ above 200 employees, followed by
151- 200. This finding means that most of these organizations are large and have the capacity
to deliver the required relief to beneficiaries in different locations. Similarly results shows that
most of the NGOs are in the Health & Nutrition, followed by Core relief, Wash, and Food.
Based on this, the settlements were in a recovery phase of relief during the research period.
This is so because they were delivering resilience humanitarian activities.

On the other hand, majority of the respondents are male. This implies that Humanitarian
organization employ more men who are practical, flexible, and energetic for the hectic work
involved in humanitarian organizations. Also, the majority respondents were of age group
between 36-40 years, followed by 31- to 35-years. This implies that the majority of the
employees working in humanitarian organisation are relatively middle-aged persons with
experience and skills to ensure sustainable procurement activities.

Relatedly, majority respondents were Supply Chain Officers/ Procurement Officer followed by
Logistics / Supply Chain Coordinator. The results indicate that most respondents had an in-
depth knowledge and skills of their organizational procurement operations. In terms of
educational level, majorly respondents had a Bachelor's degree, followed by those with a
postgraduate degree. This indicates that most of the humanitarian NGO staff members
understand the key aspects of sustainable procurement and provided the appropriate
information.

Conclusively, majority of respondents have worked within the HOs between 6-10 years. This
implies that majority of the humanitarian NGO employees that were involved in the study have
been in sector for more than 6 years therefore most of the employees are experienced, so they
can offer informed opinions on procurement practices.

Instrument Development and Validity

The survey instrument was developed to measure artificial intelligence, Localized logistics
capacity and humanitarian supply chain resilience. The questionnaire instrument was tested for
content validity by involving professionals in the humanitarian industry and academics.
Artificial intelligence was operationalized tapping practices of infrastructure and skilled
resources, forecast and predict beneficiaries’ requirements and statistical, self-learning, and
prediction with 3 items (Dubey, et al., 2022; Dubey et al., 2020). Localized logistics capacity
was operationalized using localization capacity and localization parties with 11 items
(Frennesson et al., 2021) while Humanitarian supply chain resilience was operationalized using
responsiveness and readiness (Dennehy et al., 2021c). A six-point Likert scale, with denoting
strong disagreement and 6 denoting strong agreement, was used by study participants to
express their degree of agreement or disagreement with statements.
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Measurement Validation

To validate the study variables, we first determined whether the instrument was validated for
reliability and validity using content validity to obtain expert judgments on whether the item
tested is what it tends to measure. The measurement models for these constructs were assessed
in terms of item loading and significance, item reliability, Cronbach’s Alpha and average
variance extracted (AVE). Cronbach Alpha was used to assess the constructs’ reliability and in
order to produce consistent findings, Cronbach Alpha should be over 0.7 (Hair et al., 2019).
These results verify that all constructs are reliable and valid. The convergent validity was
looked at in terms of Average Variance Extracted (AVE) and the rule of thumb is that AVE
should be above 0.5 (Sarstedt et al., 2019). The results in Table 1 shows that all constructs met
this requirement.

https://doi.org/10.47672/ejt.2449 9 Aryatwijuka, et al. (2024)
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Table 1: Organizational and Respondents Characteristics of the Humanitarian
Organizations

Nature of the organisation F % Gender F %

International HO 55 62.5 Male 128 50.6
Local HO 23 26.1 Female 125 49.4
Community Based NGO 10 11.5 Total 253 100
Total 88 100 Age Bracket F %

Period of Operation F % Less than 30 years 30 11.9
Less than 5 years 3 4 31-35 94 37.2
5-10 years 7 7.5 36 -40 88 34.8
11 - 15 years 7 7.9 41-45 32 12.6
16 - 20 years 14 15.8 46 & above 9 3.6
Above 20 years 57 64.8 Total 253 100
Total 88 100 Employee Position F %

Logistics / Supply Chain

Number of employees F % Coordinator 41 16.2
Below 50 3 4 Project manager 42 16.6
50 - 100 7 8.3 Operations Managers 38 15
101 - 150 13 146  Supply Chain Officers/ g5 o) g
Procurement Officers
151 -200 18 20.2 Efc')‘: dinators Project 69 273
Above 200 47 53 Total 253 100
Total 88 100 Level of Education F %
Sector of the NGO F % Diploma 9 3.6
Food security 12 134 Degree 157 61.1
WASH 7 8.3 Masters 81 32
Education 14 16.2 PhD 6 2.4
Health & Nutrition 22 25.3 Total 253 100
Shelter & Infrastructure 8 9.1 Employee Tenure F %
Core Relief services 15 17 Less than 2 year 19 7.5
Protection 7 7.5 2 - 6 years 135 53.4
Energy & Environment 3 3.2 7 -11 years 70 27.7
Total 88 100 12 - 16 years 24 9.5
17 & above 5 2
Total 253 100

Source: Analysis of Descriptive Statistics
Discriminatory Validity

Discriminant validity was measured using Heterotrait Monotrait (HTMT) ratio (Henseler et al.,
2015). Artificial intelligence, localized logistics capacity, and humanitarian supply chain
resilience demonstrate discriminant validity because their inter-construct correlation ratio
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(HTMT) is less than the recommended threshold of 0.90. This indicates that each construct is
unique and distinct from the others, and they are not overly correlated.

Table 2: Construct Reliability and Validity

Item Codes SIL Cronbach'salpha rho _c AVE
Artificial Intelligence All 0.889 0.810 0.884 0.719
Al2 0.893
Al3 0.754
Localization capacity LLPC10 0.835 0.891 0.917 0.651
LLPC12 0.752
LLPC2 0.800
LLPC3 0.890
LLPC4 0.830
LLPC5 0.720
Localization parties  LLPP2 0.853 0.787 0.863 0.612
LLPP3 0.778
LLPP4 0.752
LLPP5 0.741
RES RES1 0.753 0.811 0.875 0.638
RES3 0.744
RES4 0.870
RES5 0.820
SCR COM1 0.861 0.866 0.909 0.714
COMs3 0.850
CRI1 0.866
CRI3 0.801

Key: Standardized Item loadings (SIL); Cronbach's alpha (); Composite reliability (rho_c);

Average variance extracted (AVE)
Table 3: Discriminant Validity

HTMT Fornell-Larcker criterion
Variables (1) (2) (3) (1) (2) (3)
Al (1) 0.848
HSCR (2) 0.620 0.552 0.828
LLC (3) 0.515 0.816 0.468 0.737 0.795

Source: PLS-SEM measurement model

3.0 FINDINGS

Zero-Order Correlations among Study Variables

A correlation was conducted to determine the relationship among the study variables. The
results show a positive relationship between Artificial Intelligence (Al) and Humanitarian
Supply Chain Resilience (HSCR) (B = 0.265, p=0.001). Additionally, it shows significant
positive relationship between artificial intelligence (Al) and localized logistics capacity (LLC)
(B = 0.468, p=0.000). Further, there is a positive relationship between localized logistics
capacity (LLC) and Humanitarian Supply Chain Resilience (HSCR) (B = 0.613, p=0.000).
Along with the direct effects, the study examined a mediation hypothesis (H4) and found a
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significant positive relationship between localized logistics capacity in the relationship
between artificial intelligence and humanitarian supply chain resilience.

Hypothesis Results

Our hypothesis was tested using Partial Least Square Structural Equation models. We observed
that PLS coefficient, p-values and outcomes are significant at p < 0.05

Based on the results in Table 4 below there is a positive and significant relationship between
artificial intelligence and humanitarian supply chain resilience (B= 0.265, p=0.001).
Additionally, we found a positive and significant relationship between artificial intelligence
and localized logistics capacity (B = 0.468, p=0.000). Furthermore, there is a positive
relationship between localized logistics capacity and Humanitarian Supply Chain Resilience (3
=0.613, p=0.000).

Table 4: Correlations

Mean SD 1 2 3
Al (1) 4.36 0.77 1
LLC (2) 4.99 0.32 468** 1
HSCR (3) 5.04 0.47 552** A37%* 1

** Correlation is significant at the 0.01 level (2-tailed).
Source: Created by Author after PLS-SEM analysis

Table 5: Hypothesis Testing

Direct B T stat P values Bca f2
Al -> HSCR 0.265 3.394 0.001 0.098; 0.403 0.136
Al-> LLLC 0.468 5.189 0.000 0.262; 0.619 0.28
LLC -> HSCR 0.613 7.645 0.000 0.436; 0.752 0.731
Indirect B T stat P values Bca

Al -> LLC -> HSCR 0.287 4.427 0.000 0.161; 0.417

Total B T stat P values Bca

Al -> HSCR 0.552 6.663 0.000 0.098; 0.403

Al-> LLLC 0.468 5.189 0.000 0.262; 0.619

LLC -> HSCR 0.613 7.645 0.000 0.436; 0.752
Predictive griteria R2 AdjR2 Q2predict RMSE MAE
HSCR 0.598 0.588 0.283 0.854 0.632
LLC 0.219 0.21 0.194 0.807 0.735

Legend: Artificial _Intelligence (Al); Localization of Logistics _ Capacity (LLC);
Humanitarian Supply_Chain Resilience (HSCR)

Source: Created by Author after PLS-SEM Analysis
Mediation Test

The mediation test was conducted to test the effect of the mediating variable. The results in
Table 5 show that localized logistics capacity fully mediates the relationship between artificial
intelligence and humanitarian supply chain resilience (B = 0.287, p=0.000) and a lower
bound=0.161 and upper bound=0.403. Hence localization of logistics capacity fully mediated
the relationship between Artificial intelligence and humanitarian supply chain resilience.
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Figure 1: PLS-SEM for Humanitarian Supply Chain Resilience
Source: Source: Extracted by Author after PLS-SEM Analysis
Discussion

The study investigated the relationship between artificial intelligence, localized logistics
capacity and humanitarian supply chain resilience of humanitarian firms

Our findings affirm the hypothesis that artificial intelligence is significantly correlated with
humanitarian supply chain resilience (B= 0.265, p=0.001). This implies that humanitarian
organizations use artificial Intelligence techniques to forecast and predict beneficiaries’
requirements to improve humanitarian supply chain resilience. Additionally, humanitarian
organizations leverage their infrastructure and skilled resources to develop and implement
Artificial Intelligence information processing system enabling statistical, self-learning, and
prediction techniques to enhance humanitarian supply chain resilience. In (Dubey et al., 2022)
who advocated for the utilization of Al in disaster prediction, early warning systems, and
response planning so as to increase supply chain resilience. Further, (Ali et al., 2024)
acknowledges that machine learning algorithms, such as predictive analytics, real-time data
analysis, and automation analyze historical data and real-time information to forecast and
prepare for disasters which is essential for cultivating humanitarian supply chain resilience.
According to the dynamics capability theory artificial intelligence explains humanitarian
supply chain resilience because Al algorithms, adept at optimizing the allocation of resources
such as food, water, and medical supplies during humanitarian crises, take into account factors
such as geography, population density, and urgency

Additionally, artificial intelligence has a positive significant relationship on localized logistics
capacity (B = 0.468, p=0.000). This implies that humanitarian organizations use Artificial
Intelligence techniques to forecast and predict beneficiaries’ requirements in order to enable
localized logistics capacity. This view is supported by (Feizabadi, 2022; Toorajipour et al.,
2021) who found that Al-powered demand forecasting models in humanitarian logistics enable
logistics providers to accurately anticipate local demand for goods and services. According to
the Dynamic Capability theory strategic Al deployment for humanitarian relief operations,
improves efficiency, reduces delivery times, and enhances customer satisfaction through
optimized routing, demand forecasting, and warehouse management

Furthermore, localized logistics capacity has a positive significant relationship on humanitarian
supply chain resilience (B = 0.613, p=0.000). This implies that localization parties work
together with humanitarian organizations to establish clear distribution and transportation
channels so as to improve response to emergencies. Additionally, localization capacity of
logistics enables collaboration with local communities, domestic NGO, CSOs and private
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contractors harnessing their knowledge, resources and networks to enhance humanitarian
supply chain resilience. This view is supported by (Anjomshoae et al., 2023) who found that
collaborations with local governments, NGOs, and community-based organizations are
facilitated by localized logistics, leveraging local knowledge, resources, and networks to
enhance the supply chain’s resilience. According to the dynamics capability theory localized
logistics capacity facilitates tailored and adaptable responses, allowing humanitarian supply
chains to align efforts with the specific needs and conditions of the affected area, considering
factors such as local infrastructure, culture, and resources.

Lastly, localized logistics capacity full mediates the relationship between artificial intelligence
and humanitarian supply chain resilience. This means that localized logistics capacity enables
humanitarian organizations to harness Artificial Intelligence (Al) for real-time tracking and
monitoring of supply chain operations, sensing and forecasting supply chain events through
advanced statistical, self-learning, and prediction. Additionally, localized logistics capacity is
connected to artificial intelligence when it forecasts and predicts beneficiaries’ requirements to
improve responsiveness in the occurrence of a disruption. The findings are in conformity with
(Modgil & Hannibal, 2022) who revealed that Al technologies including predictive analytics,
real-time data analysis, and automation, enhance humanitarian supply chain resilience by
enabling swift resource allocation, crisis response, and resilience assessment, leveraging Al's
capabilities to swiftly assess needs, allocate resources, and execute agile responses to crises,
bolstering supply chain resilience. However, their full potential can be realized when integrated
into localized logistics capacity which entails strategically positioning Al-powered solutions,
such as Al-driven demand forecasting and dynamic routing algorithms, within proximity to
disaster-prone areas and vulnerable communities (Feizabadi, 2022). The findings support
dynamics capability theory through by enabling Al systems to adapt and customize their
operations based on the unique requirements and contextual factors of specific regions,
fostering a more robust and adaptive humanitarian response infrastructure that can effectively
mitigate the impact of disasters and crises

4.0 CONCLUSION AND RECOMMENDATIONS

In this study we conclude that artificial intelligence and localized logistics capacity are
predictors of humanitarian supply chain resilience in humanitarian firms. The results also
indicate that localized logistics capacity is a mediator between artificial intelligence and
humanitarian supply chain resilience. Localized logistics capacity fully mediates the
relationship between artificial intelligence and humanitarian supply chain resilience. This
implies that the implementation of layered defense mechanisms by humanitarian organizations
will enable them to leverage Artificial Intelligence to predict beneficiaries' requirements, and
will ensure they have the necessary infrastructure and expertise to apply Al-driven information
processing system

Implications
Theoretical Implications

The purpose of this paper is to contribute to our understanding of humanitarian supply chain
resilience in a humanitarian context especially in developing countries. The dynamics
capability theory highlights the role of artificial intelligence and localized logistics capacity in
implementing humanitarian supply chain resilience practices, enhancing our understanding of
this crucial aspect of supply chain resilience in a developing country context
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The results show that there is a direct relationship between artificial intelligence, localized
logistics capacity and humanitarian supply chain resilience. In this study localized logistics
capacity fully mediates the relationship between artificial intelligence and humanitarian supply
chain resilience. This means the localized logistics capacity is a conduit between artificial
intelligence and humanitarian supply chain resilience

In this study its shows that localized logistics capacity is important because it enables Al-driven
optimization of logistics operations at the local level, enhancing responsiveness to disruptions
which is useful in humanitarian supply chain resilience. Therefore, localized logistics capacity
is vital in implementing humanitarian supply chain resilience in a developing country like
Uganda

Managerial Implications

Manager’s show be aware of artificial intelligence that relates to supply chain resilience and
this can be achieved through training programs and seminars that highlight the benefits and
necessity of integrating humanitarian supply chain resilience practices into business strategy
Managers should build strong relationships will local logistics suppliers to achieve
humanitarian supply chain resilience practices. Managers should also invest in local logistics
suppliers’ development programs that educate and incentivizes suppliers to handle
humanitarian operations. This can be done through localization parties and localization
capacity

Managers should put in place monitoring and reporting mechanisms that demonstrate progress
and accountability in humanitarian supply chain resilience. This should be done by establishing
key performance indicators to track humanitarian supply chain resilience

Policy Implications

Artificial intelligence and localized logistics capacity lead to effective implementation of
humanitarian supply chain resilience strategies. Artificial intelligence and localized logistics
capacity are crucial for successful implementation of humanitarian supply chain resilience in
humanitarian firms which can be tested through the development of policies and procedures

Limitations and Areas for Further Research

As with any survey research, this study has some limitations that may affect its generalizability.
This study examines the mediating role of localized logistics capacity in the relationship
between artificial intelligence and humanitarian supply chain resilience. Studying humanitarian
supply chain resilience in a snapshot and using quantitative trajectory limits the ability to tap
into variations in humanitarian supply chain resilience over time. Thus, the researcher
recommends that a case study design with semi structured research tools be used in a similar
study to offer an in-depth, multi-faceted explorations on the research variables examined in
this research.
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