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ABSTRACT

Background and Objective The frequency and severity of natural, man-made, and technological hazards have
increased vulnerability to them and increased the need for resilient and responsive humanitarian logistics systems.
Therefore, the present study aims to develop a model of humanitarian logistics activities of the Iranian Red Crescent
Society in response to hazards.

Method The research is applied in terms of purpose, and descriptive and survey in terms of data collection.
Considering the nature of the data, the research is of mixed type (quantitative and qualitative). The statistical
population in the meta-analysis section included the articles of interest in the research, of which 150 articles were
selected as a statistical sample, and in the fuzzy Delphi method, the statistical population included university
professors aware of the research problem and heads of the Logistics and Preparedness Department of the Iranian Red
Crescent Society, and 12 people were selected to determine the statistical sample of the research. The datacollection
tool in the qualitative section was library studies and articles from citation databases, and in the quantitative section,
it was a semi-structured questionnaire.

Findings Based on the research results, 13 dimensions and 45 components were extracted and“prioritized; among
them, the dimensions of organization and management, economic challenges, and ecosystem-based sustainable
development in the humanitarian logistics chain were identified as the most important.. On the other hand, resilience
management, productivity management, diversity, behavior change, and risk complexity, security challenges, and
cultural and social challenges in the humanitarian logistics chain are also dimensions'that will have a very important
impact on the qualitative and quantitative expansion of the activities of the Red Crescent Society, and other dimensions
can also have an impact in order of importance.

Conclusion The model presented in this study can be considered by managers-and planners of the Red Crescent
Society as a basis for improving and promoting humanitarian logistics.activities in responding to hazards.

Keywords Hazards, Humanitarian Logistics, Red Crescent Society, Meta-synthesis Analysis, Single-stage Fuzzy
Delphi



Introduction

The increasing frequency and severity of natural, human-induced, and technological hazards have significantly
amplified vulnerability to such events. However, the level of vulnerability varies across countries, and no nation
is entirely immune to these adversities. The World Health Organization (WHO) defines hazards as events that
result in injury, disruption, human suffering, and loss of life (Khalilifard et al., 2024). The growing occurrence
of hazards has intensified the need for resilient and responsive logistics systems. In such crises, the rapid delivery
of essential supplies is critical to reducing human suffering and mortality. Unlike commercial logistics,
humanitarian logistics is characterized by high levels of uncertainty, complex coordination requirements, and
severe time constraints. Moreover, humanitarian operations in disaster-affected areas frequently encounter
challenges such as damaged infrastructure, limited accessibility, scarce resources, fluctuating demand,.and socio-
political instability (Dehnavi & Mokhtari, 2026). As a result, humanitarian logistics has attracted increasing
scholarly and practical attention, engaging universities, governments, and relief organizations worldwide. This
growing interest is closely linked to achieving the Sustainable Development Goals (SDGS), particularly those
aimed at reducing disaster-related mortality and minimizing vulnerability to hazards. Given the continuous
increase in the annual average number of hazardous events, humanitarian logisties has evolved as a critical
mechanism for alleviating human suffering and enhancing the effectiveness.of _emergency response efforts
(Sheikholeslami & Zarinpour, 2023).

Humanitarian logistics encompasses the management of assets, capabilities, and knowledge required to deliver
emergency assistance to communities vulnerable to disasters and emergencies. Following the occurrence of
hazards, the mobilization of logistical resources is essential \to support affected populations and deliver
humanitarian supplies and equipment. An efficient and sustainable relief response plan can significantly mitigate
the social, economic, and environmental consequences of disasters (Erdem, 2025). Accordingly, enhancing
humanitarian logistics chains and implementing appropriate planning mechanisms—while considering the
social, cultural, and political characteristics of local and affected communities, prioritizing the needs and
demands of disaster victims, and adopting collaborative strategies among emergency response organizations—
can substantially improve the effectiveness of humanitarian logistics activities and strengthen resilience in
disaster management systems (Seif et al., 2026). In this context, humanitarian logistics has emerged as a
relatively new field of research. Since2005, it has gained prominence within related disciplines such as disaster
management and operations management; laying the foundation for a growing body of knowledge aimed at
improving disaster and emergency response effectiveness (Ritchie et al., 2022). Over the years, the field has
experienced continuous growth and thas become increasingly characterized by high levels of complexity and
uncertainty. Humanitarian. logistics operations are further complicated by the involvement of numerous
stakeholders, including relief and humanitarian organizations, host and donor governments, volunteer groups,
and other actors (Kembro et al., 2024). Furthermore, the increasing occurrence of large-scale disasters
worldwide, the resulting damage to critical infrastructure and lifeline systems, the necessity for equitable and
timely delivery of humanitarian assistance, and various other operational challenges have elevated humanitarian
logistics and its management to a prominent international concern. Consequently, humanitarian support
mechanisms fotthe procurement and distribution of relief supplies have expanded considerably, underscoring
the necessity of establishing effective and efficient logistics management systems for both natural and human-
induced-disasters (Khameneh et al., 2026).

Based on the foregoing discussion, humanitarian logistics can be regarded as a fundamental component of
disaster response that has attracted considerable attention in recent years. It focuses on the efficient management
of relief-resource flows to affected areas, ensuring that humanitarian assistance reaches disaster victims
promptly. Effective humanitarian logistics maximizes the impact of relief operations by saving lives and
mitigating the adverse consequences of hazards and disasters. In response to the increasing frequency and
severity of natural hazards worldwide, humanitarian relief organizations have recognized the critical role of
logistics in ensuring rapid response and facilitating the recovery of affected communities. Consequently, there
is a growing need to develop comprehensive humanitarian logistics activity frameworks that address disaster-
related challenges and provide innovative solutions for overcoming operational barriers. Despite the extensive



body of literature on disaster management and logistics, relatively limited attention has been devoted to
developing and explaining humanitarian logistics activity frameworks or models tailored to specific geographical
contexts or humanitarian organizations. Such frameworks are essential for enhancing preparedness and ensuring
effective responses to hazards and emergencies. To address this research gap, the present study aims to develop
a humanitarian logistics activity framework for the Red Crescent Society in disaster response, to support disaster
management cycle-based planning and reduce the impacts and consequences of hazardous events. Although
previous studies have highlighted the importance of humanitarian logistics, existing processes and models have
largely focused on satisfying the quantity of requested relief assistance while overlooking differences in the
importance of various types of aid, the urgent demands of affected populations, environmental considerations,
and other contextual challenges. As a result, the equitable and fair distribution of relief items and humanitarian
assistance remains a significant challenge. In other words, recent studies have identified various models,
challenges, and criteria; however, these elements have not been systematically described, categorized, or
integrated into a comprehensive framework. Therefore, this study employs a meta-synthesis approach in
combination with the Fuzzy Delphi method to develop the proposed framework. Specifically;the research seeks
to identify and extract the dimensions and components influencing humanitarian logistics activities within a
humanitarian relief organization and to answer the following research question: What is the appropriate
humanitarian logistics activity framework for the Red Crescent Society in responding to-hazards and disasters?
By addressing this question, the study aims to contribute to reducing operational challenges and improving the
performance of humanitarian logistics activities within the Red Crescent Society throughout the disaster
management cycle.

Theoretical Foundations and Literature Review

Humanitarian logistics encompasses the systems and processes thatmobilize resources, personnel, capabilities,
and knowledge to alleviate the suffering of affected populations. It is generally defined as the process of
planning, implementing, and controlling the efficient, cost-effective flow and storage of goods, relief supplies,
and essential information from the point of origin to-the point of consumption, with the ultimate objective of
meeting humanitarian needs while minimizing operational costs (Heras-Garrido et al., 2026). The effectiveness
of humanitarian logistics depends on the availability. of efficient search-and-rescue teams, as well as reliable
transportation and communication systems, which collectively determine the performance of humanitarian relief
operations. Furthermore, one of the:primary objectives of the United Nations is to foster international
cooperation in addressing global economicjysocial, cultural, and humanitarian challenges. In this regard, the
international community increasingly relies on coordinated humanitarian logistics operations to respond to
disasters whose scale exceeds the response capacities of national governments and local communities (Ratba,
2022). Accordingly, humanitarian logistics plays a critical role in mitigating the consequences of disasters and
encompasses activities conducted both before and after the occurrence of hazardous events. Depending on the
resources and capabilities available to humanitarian and relief organizations, humanitarian logistics systems can
enhance their agility and flexibility through effective facility location planning, transportation management,
infrastructure utilization, and other operational capacities. Such capabilities enable organizations to respond
more efficiently andeffectively to both current and anticipated stakeholder needs (Carnero Quispe et al., 2025).
Therefore, humanitarian logistics is essential for reducing human suffering and addressing the urgent needs of
affected-populations and disaster-stricken regions. Before the occurrence of a hazard, humanitarian logistics
primarily-focuses on preparedness and planning activities, including the development of comprehensive disaster
response plans and the pre-positioning of relief supplies in strategic warehouses. Following the occurrence of a
disaster, the emphasis shifts toward immediate response and operational effectiveness through activities such as
the rapid procurement and distribution of relief items, decision-making regarding the type of assistance required,
and the selection of appropriate transportation routes and delivery mechanisms (Seif et al., 2026).

A review of the existing literature indicates that numerous studies have been conducted in the field of
humanitarian logistics. Although a comprehensive understanding of the concept has gradually emerged, clear
boundaries regarding humanitarian logistics frameworks and models, as well as their underlying dimensions and
components, have yet to be fully established. Moreover, the scope of humanitarian logistics has evolved beyond
traditional concerns such as warehousing and transportation to encompass broader issues, including
environmental sustainability and social responsibility. For instance, Aghasi et al. (2026) developed a model based
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on pre-positioned inventory strategies, spot markets, backup suppliers, and related mechanisms to enhance the
resilience of humanitarian logistics operations. Zhang et al. (2026) proposed an optimization model
incorporating ecosystem-based logistics facility location, relief inventory forecasting, supply and demand
processes, and evacuation planning. Eskandari et al. (2025) identified mismanagement in supplier selection,
transportation, and skilled workforce allocation as some of the most influential factors affecting humanitarian
logistics performance. Temiz et al. (2025) introduced a decision-support model for location selection and
distribution operations in humanitarian logistics, incorporating post-disaster lifeline infrastructure conditions,
needs assessment, and demand coverage considerations. Similarly, Chacon-Tibaduiza et al. (2025) integrated
needs assessment, demand coverage, relief-item distribution processes, resource requirement assessment, and
warehouse-capacity optimization into a comprehensive humanitarian logistics framework. According'to-Singh
(2025), information technology capabilities, timely delivery, cost reduction, and environmental sustainability
play crucial roles in improving collaboration and supply chain agility within humanitarian operations. Likewise,
Aghayani & Nikbakhsh (2024) proposed a humanitarian logistics model encompassing transportation, modern
warehousing systems, critical infrastructure conditions, distribution processes, and emergency sheltering.
Alsousi et al. (2024) identified relief-item distribution, warehouse location and management, procurement
systems, outsourcing of support activities, cost reduction, technology and-information flow, supplier
collaboration, workforce training and development, security, cultural considerations of affected communities,
and localization of logistics activities as the most significant components of an-ethical humanitarian logistics
framework. Furthermore, Quispe et al. (2024) developed a model incorporating distribution processes,
emergency shelter location, security, delivery time, operational costs, needs and demand assessment, waste
management, environmental issues, and accessibility routes. Momeni et al. (2024) highlighted economic
challenges, international sanctions, supplier relationships, governmental support, skilled human resources, socio-
cultural contexts, and stakeholder coordination as critical-factors influencing humanitarian logistics. Vikay et al.
(2024) emphasized the importance of information technology, communication effectiveness, cost reduction,
process automation, organizational service continuity;. technology-driven procurement systems, innovative
warehousing practices, and safety assurance within humanitarian logistics systems. In addition, Aghaei & Jazini
(2023) identified organizational and managerial capabilities, technological infrastructure, logistics operations,
procurement and distribution mechanisms, agility capabilities, and resilience capacities as the most important
pillars underpinning agile and resilient logistics.performance. Collectively, these studies demonstrate the
multidimensional nature of humanitarian logistics and underscore the necessity of developing comprehensive
frameworks that integrate operational, technological, environmental, organizational, and social dimensions to
improve disaster preparedness and response effectiveness.



Method

This study aims to develop a framework based on the dimensions and components influencing the humanitarian
logistics activities of the Red Crescent Society in responding to hazards and the emergency conditions arising
from them. Accordingly, in terms of purpose, the research is applied in nature, while from the perspective of data
collection, it adopts a descriptive-survey design. Given the nature of the data, the study follows a qualitative
research approach. A meta-synthesis method was employed to identify and extract the dimensions and
components affecting humanitarian logistics activities. The meta-synthesis process was conducted based on the
methodology proposed by Sandelowski & Barroso (2007), which utilizes a six-stage framework for the
systematic analysis and synthesis of existing literature and documents. The statistical population in themeta-
synthesis phase consisted of scholarly articles relevant to the research topic. From this population, 150.articles
were selected as the study sample for analysis. In the Fuzzy Delphi phase, the statistical population.comprised
university scholars with expertise in the research area, as well as managers and heads_of logistics and
preparedness departments within the national Red Crescent Society. Using purposive judgmental sampling, a
panel of 12 experts representing different regions of the country was selected to participate‘in the study. Data
were collected through documentary and library-based sources, including scientific databases and citation
indexes. Furthermore, a single-round Fuzzy Delphi method was employed to refine and validate the extracted
dimensions and components. The use of this approach was deemed necessary_because no comprehensive
framework currently exists regarding the dimensions and components influeneing humanitarian logistics within
humanitarian relief organizations, particularly the Iranian Red Crescent Society. Consequently, expert opinions
regarding the extracted dimensions and components (codes) were considered valuable for refining, modifying,
and enriching the framework derived from the meta-synthesis process.The primary data collection instrument
was a semi-structured questionnaire. The dimensions and componentsidentified through the meta-synthesis were
presented to the expert panel, who were invited to provide their evaluations and recommendations. Based on
their feedback, conceptual modifications were made, and additional dimensions and components were
incorporated where appropriate. Moreover, the Fuzzy-Delphi outputs were used to prioritize the identified
dimensions and components, thereby contributing to the development of a more comprehensive and contextually
relevant humanitarian logistics activity framework.

Table 1. Demographic Characteristics of the Expert Panel

Education / Area of Expertise Work Experience Organizational Area
Ph.D. in Health in Emergencies and Disasters 11-20 Years Red Crescent Operational and Applied Center
M.A. in Human Resource.Management 1-10 Years Red Crescent Society
Ph.D. in Industrial Management:(Production and Operations More than 20 Red Crescent Operational and Applied Center
Management) Years
M.A. in Social Communication Sciences 11-20 Years Payame Noor University, Mashhad
Ph.D. in Disaster.and Emergency Health Mor:?;z?sn 20 Fars University of Medical Sciences
M:A. in Public Administration 11-20 Years Red Crescent Society
Ph.D. in Disaster and Emergency Health 11-20 Years Red Crescent Operational and Applied Center
Ph.D. in Psychology 1-10 Years Mashhad University of Medical Sciences
Ph.D..in Public Administration (Organizational Behavior) 11-20 Years Islamic Azad University
Ph.Dwin Supply Chain Operations Management Mor\e(ézlf’isn 20 Hankin School of Economics, Finland
Ph.D. in Disaster and Emergency Health 11-20 Years Urmia University of Medical Sciences
. . More than 20 International Federation of Red Cross and Red
Ph.D. in International Law .
Years Crescent Societies



Findings

As stated earlier, the primary objective of this study was to develop a humanitarian logistics activity framework
for the Red Crescent Society to respond to hazards and disaster-related emergencies. To achieve this objective,
two complementary methodological approaches were employed: a qualitative approach using meta-synthesis
analysis and a quantitative approach using the Fuzzy Delphi method. The findings from these processes are
presented in the following sections.

Identification of the Dimensions and Components of Humanitarian Logistics Activities in the Red
Crescent Society's Disaster Response

At this stage, the meta-synthesis analysis was conducted based on the methodology proposed by Sandelowski &
Barroso (2007), which provides a structured framework for qualitative text analysis and concept extraction and
is widely employed in meta-synthesis research. This methodology utilizes a six-stage analytical framework for
the systematic examination and synthesis of documents. Furthermore, the primary data collection‘'method was
library-based research, making the approach conceptually similar to systematic literature.review and document
analysis methods.

Formulating the Research Question(s): The first step in the meta-synthesis process.involves formulating the
research question(s). In the present study, the primary research question was: What are the dimensions and
components of the humanitarian logistics activities of the Red Crescent Society.in‘responding to hazards and
disasters? To address this question, several key aspects were considered andrcategorized, including the subject
of the study (i.e., the dimensions and components of humanitarian logistics activities), the target sources of
investigation (i.e., national and international citation databases and scholarly journals), the time frame of the
reviewed studies, and the type of data utilized (i.e., secondary data. and documentary sources, including domestic
and international research articles). These elements collectively guided the process of identifying, selecting, and
extracting relevant studies for the meta-synthesis.

Systematic Review of the Literature (Searching and Selecting Relevant Sources): In this stage, a systematic
review is conducted on studies published in reputable national and international databases and scientific journals
that are relevant to the research topic and identified through humanitarian logistics—related keywords.
Accordingly, several stages are employed to determine the study sample. These include identification (searching
for all studies related to the research topic), screening (reviewing article abstracts, geographical scope,
publication language, study period, and selecting studies relevant to the research topic), eligibility (assessing the
quality of studies based on their introduction; problem statement, and research methodology), and inclusion (the
final selection of studies relevant to the research topic and variables). Furthermore, the statistical sample used in
the meta-synthesis approachyincluding theinclusion and exclusion criteria for domestic and international articles
and documents, is presented in Table 2.

Table 2. Inclusion and Exclusion Criteria Applied to the Selection of Domestic and International Articles and Documents

Title Inclusion Criteria Exclusion Criteria
Language of . . . .
publication English and Persian Languages other than English and Persian
Publication Period 2015-2026 (Gregorian) or 1394-1404 (Solar Hijri) Before 2015 (Gregorian) or 1394 (Solar Hijri)
Research . o oo o .
Methodology Qualitative and Quantitative/ Qualitative Non-Qualitative Studies
Statistical Models, frameworks, dimensions, or components affecting . . Lo -
. - - Studies unrelated to logistics or humanitarian logistics
Population humanitarian logistics
Articles published in reputable journals and authoritative Personal opinions, non-credible articles, and other
Study-Type N
documents non-scientific sources
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Based on the inclusion and exclusion criteria presented in Table 2, an initial pool of 748 articles related to the
research topic was identified. To retrieve the relevant studies, searches were conducted in major international
citation databases, including the Institute for Scientific Information (ISI) databases (Google Scholar, Scopus,
Web of Science, and ScienceDirect), as well as databases affiliated with the Islamic World Science Citation
Center (ISC), including SID, Civilica, and Noormags. The search process was performed using both Persian and
English keywords, including disaster logistics, humanitarian logistics, logistics activity frameworks and models,
key components of logistics activities, the Red Crescent Society, and relief organizations. To determine the
relevance of the identified studies to the research objectives, several screening criteria were applied, including
publication language, publication period, research methodology, study population, and study type. Following the
screening and selection process, a total of 150 articles were retained for further analysis, all of which addressed
various components and determinants of humanitarian logistics or proposed related frameworks.and models
across different organizational contexts. Of these, 127 articles (85%) were published in English, and 23 articles
(15%) were published in Persian. The article identification, screening, and selection procedure s illustrated in
Flowchart 1.

Data Extraction from the Sources: In the meta-synthesis approach, the texts of previous studies are treated as
data, while documented interview transcripts constitute the primary units of analysis. Therefore, implementing
this technique requires a qualitative content analysis of prior studies within a specific research domain. In the
present study, the data extracted from the selected studies were organized according to the bibliographic
information of each source, including authors, publication year, and other relevant article characteristics.
Subsequently, to identify the components relevant to the research topic, the selected studies were systematically
examined using a coding procedure, and the extracted elements were classified into meaningful categories.
Analysis, Interpretation, and Synthesis of Findings: The primary-objective of meta-synthesis is to expand the
interpretive possibilities of existing findings and to develop broader narratives or more comprehensive
theoretical explanations. Accordingly, this stage involves three key activities: the initial extraction of data, the
inclusion of relevant data in the meta-synthesis proecess, and the subsequent analysis and synthesis of the
extracted information. Sandelowski & Barroso (2007) proposed the techniques of findings categorization and
qualitative summarization as effective approaches _for analyzing qualitative evidence, both of which were
employed in the present study. Initially, allvfactors extracted from previous studies were considered as
preliminary codes. Subsequently, the meanings‘and conceptual similarities among these codes were carefully
examined, and conceptually related codes were grouped into common categories. Through this process, the
principal concepts of the study were identified and refined. The coding procedure was conducted based on the
Grounded Theory approach and consisted of three stages: open coding, axial coding, and selective coding.
Quality Control (Validation of Extracted Codes): This stage involves identifying the key metaphors, concepts,
and themes emerging from the selected articles and documents and comparing them with similar concepts
identified within the same or other studies. Researchers critically examine and interpret the strengths, limitations,
and unique contributions of each study to the field under investigation. To enhance the validity and reliability of
the extracted concepts, an expert comparison approach was employed. In addition to the principal researcher,
who condueted the initial coding process, other researchers independently coded the same texts. The resulting
codes were then.compared and reviewed to ensure consistency, accuracy, and conceptual agreement among the
coders.

Presentation of Findings: In this stage, the findings derived from the preceding phases are presented.
Furthermore, the Fuzzy Delphi method was employed to determine the relative importance, weighting, and
prioritization of the identified dimensions and components. Based on the results of the meta-synthesis analysis,
Table 3 presents the most significant dimensions and components of the Red Crescent Society’s humanitarian
logistics activities in responding to hazards and emergencies.
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Google Scholar: 113 Items
ScienceDirect: 221 Items
Scopus: 152 Items

Web Of Science: 136 Items

Articles Identified from English Databases

Civilica: 41 Items
Noormags: 32 Items

Articles Identified from Persian Databases
SID (Scientific Information Database): 53 Items
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Duplicate Records Removed: 97 Items
Abstract Screening > Articles Excluded (Unavailable Full Text,
Non-Credible Journals, etc.): 341 Items

Articles Included in the
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Articles: > Exclusion Criteria:
184 Items 34 Items

Figure 1. Flowchart of the Article Search and Selection Process
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Table 3. Identified Factors, Dimensions, and Components of Humanitarian Logistics Activities (Literature Review)

Factors Dimensions (Axial
(Selective Codes) Components (Open Codes) References
Codes)

Internal Factors Affecting Humanitarian Logistics

Development of Project and
Cost Management Approaches

Facilitating and Developing
Knowledge Management

Development of Human

Organization and
Resource Mobilization

Management of
Humanitarian

Logistics Improvement of Staff and

Volunteer Performance

Development and
Enhancement of
Organizational Culture

Development of Command-
and-Control Infrastructure in
Humanitarian Logistics Supply
Chain

13

Baharmand (2025), Dai (2025), Katsela (2025), Eskandari et al (2025),
Singh et al (2025), Alsoussi et al (2024), Quispe et al (2024), Vhikai et
al (2024), Yenugula et al (2023), Mohammadi et al (2022), Shao et al
(2020), Ahmadvand & Azad (2019), Mostaghimi et al (2015).

Ferreira et al (2026), Budihardjo & Supriyadi (2025), Karacsony et al
(2025), Kumar & Gembali (2025), Wagner et al (2025), Alsoussi et al
(2024), Jafari & Khanachah (2024), Anghaie & Hosseini Baharanchi
(2023), Choudhury et al (2021), Kassaneh et al (2021), Ghasemi et al
(2018).

Eskandari et al (2025), Karacsony et al (2025), Masad et al (2025),
Abolhasani et al (2024), Quispe et al (2024); Sezer & Sorkun (2024),
Zaighaminezhad et al (2022), Choudhury et al (2021),

Eskandari et al (2025), Abolhasani et al (2024), Alsoussi et al (2024),
Momeni et al (2024), Khan et al (2023), Lotfijalalabadi et al (2022),
Choudhury et al (2021), Adiguzel (2019).

Budihardjo & Supriyadi (2025), Junejo et al (2025), Alsoussi et al (2024),
Momeni et al (2024); Mazar et al (2024), Pham et al (2024),
Lotfijalalabadi et al (2022), Zaighaminezhad et al (2022), MiloSevi¢ et al
(2021), Ahmadvand & Azad (2019), Ghasemi et al (2018).

Baharmand (2025), Monferdini et al (2025), Aghsami et al (2024),
Aghaee & Jazini (2023), Zaighaminezhad et al (2022), Mohammadi et al
(2022), Lotfijalalabadi et al (2022), Abbasiraei et al (2019).



Factors
(Selective
Codes)

Dimensions (Axial
Codes)

Components (Open
Codes)

References

Internal Factors Affecting Humanitarian Logistics

Humanitarian Logistics
Risk Management

Humanitarian Logistics
Resilience
Management

Humanitarian Logistics
Productivity
Management

Development of
Humanitarian Logistics
Network Structures and

Operations

Planning and Capacity
Development in
Humanitarian Logistics

Risk Identification,

Assessment, and Mitigation

in the Humanitarian
Logistics Supply Chain

Risk ldentification and
Contingency Options in the
Humanitarian Logistics
Supply Chain

Development of
Redundancy in the
Humanitarian Logistics
Supply Chain
Reduction of Vulnerability
in the Humanitarian
Logistics Supply Chain

Enhancement of Robustness

in the Humanitarian

Logistics Supply Chain
Improvement of
Responsiveness in the
Humanitarian Logistics
Supply Chain

Preparedness of the
Humanitarian Logistics
Supply Chain (Service

Continuity)

Safety and Security of the
Humanitarian Logistics
Supply Chain

Operational Interoperability.

Quality in Humanitarian
Logistics

Transportation-Quality in
Humanitarian Logistics

Market Relationship
Management

Humanitarian Supply Chain

Management

Innovation and
Effectiveness Development
in the Humanitarian
Logistics Supply Chain
Environmental Issues
Management in
Humanitarian Logistics
Input Structure and
Operations of the
Humanitarian Logistics
Supply Chain
Organizational Framework
Structure and Operations of
the Humanitarian Logistics
Supply Chain
Output Structure and
Operations of the
Humanitarian Logistics
Supply Chain
Approach to Expanding
Humanitarian Logistics
Capacity and Coverage
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Aslam et al (2025), Jarastinien¢ & Gelzinis (2025), Kostepen & Selim
(2025), Monferdini et al (2025), Mazar et al (2024), Khokhar et al (2024),
Loffel et al (2024), Vhikai et al (2024), Aghaee & Jazini (2023), Aljohani
(2023), Zaighaminezhad et al (2022), Ghasemi et al (2018).

Aslam et al. (2025), Eskandari et al. (2025), Bahrololum et al. (2025),
Chacon-Tibaduiza et al. (2025), Jarasaniené & Gelzinis (2025), Monferdini
et al. (2025), Alsoussi et al. (2024), Malhouni & Mabrouki (2024), Mazar
et al. (2024), MemarpourGhiaci et al. (2024), Khokhar et al. (2024), Loffel
et al. (2024), Quispe et al. (2024), Vhikai et al. (2024), Ghasemi et al.
(2018).

Heras-Garrido et al (2026), Cao et al (2025), Gu & Liu (2025), Kumar &
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Planning and Modeling

Factors Dimensions
(Selzcti\)/e (Axial Codes) Components (Open Codes) References
Codes
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Political and
Economic Factors

Socio-Cultural
Factors
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Sustainable
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Conflict and Group

Collaboration
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Political and Economic Tensions
and Uncertainties Affecting
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et al (2024), Zaighaminezhad et al (2022), Ghasemi et al (2018).

The results presented in Table 3'indicate that, from a total of 150 selected articles, which were analyzed through
the meta-synthesis approach and finalized using open, axial, and selective coding procedures, 10 dimensions and
35 components. affecting humanitarian logistics activities were identified. Internal factors comprised six
dimensions, including Organization and Management of Humanitarian Logistics, Humanitarian Logistics Risk
Management, Humanitarian Logistics Resilience Management, Humanitarian Logistics Productivity
Management, Development of Humanitarian Logistics Network Structures and Operations, and Humanitarian
Logistics Capacity Planning and Development. Furthermore, external factors encompassed four dimensions:
Political .and Economic Factors, Socio-Cultural Factors, Ecosystem-Based Sustainable Development, and
Conflict and Group Collaboration Management.

Identification of the Dimensions and Components of Iranian Red Crescent Society Humanitarian
Logistics Activities in Disaster Response (Semi-Structured Interviews with Experts)

In the first stage, the meta-synthesis method was employed to identify the dimensions and components affecting
humanitarian logistics activities (Table 3). However, understanding the identified concepts (extracted codes)
from the perspectives of experts and specialists can further contribute to the refinement and validation of the
dimensions and components obtained through the meta-synthesis process. In this regard, one of the fundamental
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approaches is the application of the Fuzzy Delphi Method (FDM) combined with semi-structured interviews.
The Fuzzy Delphi Method is derived from the integration of the traditional Delphi technique and fuzzy set theory.
Nordhaus (1995) found that the application of the Fuzzy Delphi Method in group decision-making can facilitate
a shared understanding of expert opinions and judgments. As previous studies have employed various fuzzy
membership functions, including triangular, trapezoidal, and Gaussian fuzzy numbers, this study adopts
triangular fuzzy membership functions and fuzzy set theory to address group decision-making problems. Table
4 presents the linguistic variables used in the study along with their corresponding fuzzy numbers. To determine
experts’ evaluations of a given criterion or sub-criterion, it is assumed that the assessment value of criterion (j)
provided by expert (i) among (n) experts is represented by the triangular fuzzy number (W_{ij}=(a_{ij},b_{ij},
c_{ij})), where (j = 1,2,\Idots,m) and (i = 1,2,\ldots,n). Accordingly, the aggregated fuzzy value of criterion (j)
can be calculated as (W_j=(a_j, b_j, ¢_j)) using the following relationship.

a; = min {a;;}

1 n
bj =;Zbu

¢; = max {c;;}

Furthermore, the following equation is used for defuzzification
a}- + b] + Cj i

S§="—5—> =12, 0,m

Table 4. Linguistic Variables and Their Corresponding Fuzzy Numbers

Linguistic Variables | Crisp Value | Triangular Fuzzy Numbers (TFNs)

No Influence 1 (0,0,0/25)
Very Low Influence 2 (0,0/.25,0/5)

Low Influence 3 (0/25,0/5,0/75)

High Influence 4 (0/5,0/75,1)
Very High Influence 5 (0/75,1,1)

Furthermore, to identify and refine the relevant components, a semi-structured questionnaire was developed and
administered to a panel of experts. This processaimed to incorporate specialists’ perspectives into the study and,
where necessary, modify or supplement the criteria and sub-criteria derived from the meta-synthesis phase.
Accordingly, a semi-structured questionnaire was designed based on the criteria and sub-criteria extracted from
the meta-synthesis, along with an open-ended question: “What are the key risk and resilience criteria related to
hazards in the humanitarian logistics activities of the Iranian Red Crescent Society?” The questionnaire was
distributed to expetts and specialists in logistics. The final results obtained from this process are presented in
Tables 5 and 6.

At this stage, a Semi-structured questionnaire was developed and administered to a panel of experts to incorporate
specialists’ perspectives and, where necessary, refine or modify the dimensions and components identified
through the meta-synthesis process. Accordingly, a semi-structured questionnaire was designed based on the
dimensions and components extracted from the meta-synthesis, together with an open-ended question: “What
are the dimensions and components of the Iranian Red Crescent Society’s humanitarian logistics activities in
disaster response?”” The questionnaire was then distributed to experts and specialists in logistics. Subsequently,
the identified dimensions and components affecting the humanitarian logistics activities of the Iranian Red
Crescent Society in disaster response were analyzed using the single-round Fuzzy Delphi Method. To determine
the acceptance or rejection of each criterion, a predefined threshold was established. Based on the 3070 rule,
the acceptable threshold for retaining a criterion (dimension or component) was set at approximately 0.70.
Therefore, dimensions and components with DE fuzzified values equal to or greater than 0.70, according to
expert judgments, were considered acceptable and retained in the model, whereas those with values below this
threshold were excluded. In the final stage, the accepted dimensions and components were prioritized using the
Fuzzy Delphi Method. After determining the frequency of responses for each factor, the triangular fuzzy mean
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values were calculated. Subsequently, the corresponding crisp values for each dimension and component were
obtained via defuzzification. The results of the fuzzy averaging and defuzzification procedures for the identified
dimensions and components are presented in Tables 5 and 6.

Table 5. Mean Expert Opinions Obtained from the Single-Round Fuzzy Delphi Method (Dimensions Affecting
Humanitarian Logistics)

Dimensions Triangular Fuzzy Mean | Defuzzification | Status
Organization and Management of Humanitarian Logistics (0/66,0/91,1) 0/882 Accepted
Humanitarian Logistics Risk Management (0/49,0/46,0/91) 0/737 Accepted
Humanitarian Logistics Resilience Management (0/66,0/91,1) 0/882 Accepted
Humanitarian Logistics Productivity Management (0/66,0/91,1) 0/882 Accepted
Development of Humanitarian Logistics Network Structures and Operations (0/49,0/46,0/91) 0/737 Accepted
Dimensions Triangular Defuzzification Status

Fuzzy Mean

Implementation and Expansion
of Humanitarian Logistics (0/55,0/81,0/95) 0/789 Accepted
Capacity-Building Strategies
Diversity, Behavioral Changes,
and Complexity of Hazards (0/58,0/85,0/95) 0/822 Accepted
and Disasters
Humanitarian Logistics Supply
Chain Security Challenges
Political Challenges in the
Humanitarian Logistics Supply | (0/55,0/81,0/95) 0/789 Accepted
Chain
Economic Challenges in the
Humanitarian Logistics Supply (0/62,0/85,0/95) 0/789 Accepted
Chain
Socio-Cultural Challenges in
the Humanitarian Logistics (0/58,0/85,0/95) 0/822 Accepted
Supply Chain
Ecosystem-Based Sustainable
Development in Humanitarian (0/62,0/89,0/95) 0/587 Accepted
Logistics
Conflict and Group
Collaboration Management in (0/61,0/87,1) 0/489 Accepted
Humanitarian Logistics

(0/58,0/85,0/95) 0/822 Accepted
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Table 6. Mean Expert Opinions Obtained from the Single-
Round Fuzzy Delphi Method (Components Affecting
Humanitarian Logistics)

Components

Triangular
Fuzzy Mean

Defuzzification

Status

Development of Project and
Cost Management Approaches
in the Humanitarian Logistics
Supply Chain
Establishment and
Development of Knowledge
Management in the
Humanitarian Logistics Supply
Chain
Development of Human
Resource Mobilization in the
Humanitarian Logistics Supply
Chain
Improvement of Volunteer
Performance in the
Humanitarian Logistics Supply
Chain
Improvement of Staff
Performance in the
Humanitarian Logistics Supply
Chain
Development and
Enhancement of
Organizational Culture in the
Humanitarian Logistics Supply
Chain

(0/50,0/76,0/93)

(0/00,0/56,0/75)

(0/41,0/68,0/89)

(0/00,0/55,0/75)

(0/00,0/62,0/80)

(0/46,0/73,0/89)

0r747

0/499

0/671

0/490

0/544

0/712

Accepted

Rejected

Accepted

Rejected

Rejected

Accepted
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Components

Triangular
Fuzzy Mean

Defuzzification

Status

Stakeholder Relationship
Management in the
Humanitarian Logistics
Supply Chain
Expansion of Command-and-
Control Infrastructure in the
Humanitarian Logistics
Supply Chain
Resolving the Vertical-
Horizontal Management
Paradox in Humanitarian and
Relief Organizations
Intra-Organizational
Coordination and Networking
in the Humanitarian Logistics
Supply Chain
Development and
Advancement of Top
Management Theory in the
Humanitarian Logistics
Supply Chain
Identification, Assessment,
and Mitigation-of Risks in the
Humanitarian Logistics
Supply Chain
Identification of Regulatory
Risks and Alternative
Options in the Humanitarian
Logistics Supply Chain
Identification, Assessment,
and Mitigation of External
Risk Drivers in the
Humanitarian Logistics
Supply Chain (PESTEL
Analysis)
Development of Supply
Chain Redundancy in the
Humanitarian Logistics
Supply Chain in Line with
Organizational Interests and
Structural Capabilities
Reduction of Vulnerability in
the Humanitarian Logistics
Supply Chain
Enhancement of Robustness
in the Humanitarian Logistics
Supply Chain
Improvement of
Responsiveness and Speed in
the Humanitarian Logistics
Supply Chain
Preparedness and business
continuity plan in the
Humanitarian Logistics
Supply Chain

(0/00,0/57,0/81)

(0/00,0/45,0/68)

(0/63,0/89,1)

(0/00,0/62,0/80)

(0/00,0/59,0/83)

(0/43,0/71,0/87)

(0/43,0/70,0/89)

(0/46,0/73,0/89)

(0/47,0/75,0/89)

(0/41,0/68,0/89)

(0/41,0/68,0/89)

(0/41,0/68,0/89)

(0/56,0/83,0/95)

0/517

0/411

0/864

0/544

0/533

0/688

0/684

0/712

0/726

0/671

0/671

0/671

0/806

Rejected

Rejected

Accepted

Rejected

Rejected

Accepted

Accepted

Accepted

Accepted

Accepted

Accepted

Accepted

Accepted



Components

Triangular
Fuzzy Mean

Defuzzification

Status

Safety and Security of the
Humanitarian Logistics
Supply Chain
Operational Integration
Quality in the Humanitarian
Logistics Supply Chain
Transportation and
Distribution Quality in the
Humanitarian Logistics
Supply Chain
Market Relationship
Management in the
Humanitarian Logistics
Supply Chain
Humanitarian Supply Chain
Management through a
Reverse Logistics Approach
Development of the
Consolidated Logistics
Concept in the
Humanitarian Logistics
Supply Chain
Performance Evaluation and
Continuous Improvement of
the Humanitarian Logistics
Supply Chain
Innovation and the
Enhancement of Efficiency
and Effectiveness in
Humanitarian Logistics
Environmental
Management in the
Humanitarian Logistics
Supply Chain
Input Structures and
Activities of the
Humanitarian Logistics
Network
Organizational Framework,
Structures, and Activities of
the Humanitarian Logistics
Network
Output Structures and
Activities of the
Humanitarian Logistics
Network
Design of a Coordination
Network among the
Structures and Activities of
the Humanitarian Logistics
Network
Implementation and
Structural Expansion of
Humanitarian Logistics
Levels
Implementation and
Expansion of Foundational
Planning and Humanitarian
Logistics Optimization
Models

(0/46,0/73,0/89)

(0/40,0/66,0/89)

(0/56,0/83,0/95)

(0/00,0/55,0/75)

(0/00,0/77,0/90)

(0/47,0/75,0/89)

(0/40,0/66,0/89)

(0/55,0/81,0/95)

(0/57,0/83,1)

(0/46,0/73,0/89)

(0/55,0/81,0/95)

(0/46,0/73,0/89)

(0700,0/65,0/83)

(0/52,0/78,0/93)

(0/45,0/72,0/91)

0/712

0/658

0/806

0/490

0/667

0/726

0/658

0/789

0/812

0/712

0/789

0/712

0/573

0/763

0/708

Accepted

Accepted

Accepted

Rejected

Accepted

Accepted

Accepted

Accepted

Accepted

Accepted

Accepted

Accepted

Rejected

Accepted

Accepted
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Components

Triangular
Fuzzy Mean

Defuzzification

Status

Implementation and
Expansion of Strategic
Planning in the Humanitarian
Logistics Supply Chain
Continuous Updating of the
Roles and Missions of the
Iranian Red Crescent Society
in Humanitarian Logistics
Understanding and Analysis
of Disaster Risks and Their
Impacts on the Humanitarian
Logistics Supply Chain
Diversification of Scenarios
and Plans in Response to
Hazard Behavior within the
Humanitarian Logistics
Supply Chain
Conflicts and Security of
Humanitarian Relief
Shipments in the
Humanitarian Logistics
Supply Chain
Organizational Security
Challenges in the
Humanitarian. Logistics
Supply Chain
Sustainable Development of
Humanitarian Logistics
Infrastructure Based on
Community Participation and
National Environmental
Policies
Social and Environmental
Requirements in the
Humanitarian Logistics
Supply Chain Based on
Community Participation and
Environmental Policies
Implementation and
Facilitation of Green Supply
Chain Management Practices
in the Humanitarian Logistics
Supply Chain Based on
Community Participation and
Environmental Policies
Conflicts Related to
Humanitarian Logistics
Facilities and Infrastructure
Conflicts among Resources,
Stakeholders, and
Organizations in the
Humanitarian Logistics
Supply Chain
Political Uncertainties,
Governmental Regulations,
and International Legal
Requirements Affecting the
Humanitarian Logistics
Supply Chain

(0/52,0/78,0/93)

(0/57,0/84,0/93)

(0/52,0/79,0/91)

(0/52,0/78,0/93)

(0/56,0/83,0/95)

(0/00,0/67,0/83)

(0/55,0/81,0/95)

(0/60,0/87,0/95)

(0/60,0/87,0/95)

(0/61,0/87,1)

(0/00,0/65,0/8)3

(0/53,0/80,0/93)

0/763

0/811

0r767

0/763

0/806

0/583

0/789

0/839

0/839

0/846

0/573

0/778

Accepted

Accepted

Accepted

Accepted

Accepted

Rejected

Accepted

Accepted

Accepted

Accepted

Rejected

Accepted



Components Triangular Fuzzy

Defuzzification

Status

Mean
International Sanctions and Restrictions Affecting the Humanitarian Logistics (0/47,0/75,0/89) 0/726 Accented
Supply Chain ' ' P
Domestic Economic Uncertainties Affecting the Humanitarian Logistics Supply (0/53,0/80,0/93) 01778 Accepted
Chain ' '
International Economic Uncertainties Affecting the Humanitarian Logistics (0147,0/75,0/89) 0/726 Accepted
Supply Chain ' ' P
Approaches and Policy-Making of Regulatory and Governing Bodies in (0/46,0/73,0/89) 0/712 Accented
Humanitarian Logistics ' ' p
Post-Disaster Crisis Economy in the Affected Area and Adjacent Regions (0/53,0/80,0/93) 0/778 Accepted
Public Awareness and Understandlrll%gifssgzards and the Role of Humanitarian (0/50,0/76,0/93) /747 Atcepted
Respect for Cultural Values andASCc;;:\ll?tliel\iorms in Humanitarian Logistics (0/53,0/80,0/93) 01778 Accepted
Awareness and Understanding of C_:rls_ls Managgme_nt Structures among Relief and (0147,0/75,0/89) 0/726 Accepted
Humanitarian Organizations
Two-Way Communication and Engagement with Media and Public Figures in the (0/63,0/89,1) 0/864 Accented
Humanitarian Logistics Supply Chain ' : P
Development of Cultural Dimensions Theory in the Humanitarian Logistics (0/47,0/75,0/89) 0726 Accepted

Structure

Based on the results presented in Tables 5 and 6, which reflect the experts’ views and the degree of consensus
regarding the dimensions and components affecting humanitarian logistics, it was found that all identified
dimensions were confirmed by the expert panel. However, several €omponents were added, removed, or
linguistically refined based on the findings of the semi-structured®interviews and the acceptance criterion
employed in the Fuzzy Delphi method (DE fuzzified value approaching or exceeding 0.70). Consequently, Tables
7 and 8 present the final dimensions and components affecting the humanitarian logistics activities of the Iranian
Red Crescent Society in disaster response, along with.their relative importance and priority rankings for the

development of the final conceptual model.

Table 7. Prioritization of the Dimensions Affecting Humanitarian Logistics

DE .
Dimensions fuzzified Priority
Rank
Mean
1) Organization and Management of Humanitarian Logistics 0/882 1
1) Economic Challenges in the Humanitarian Logistics Supply Chain, 2) Ecosystem-Based
P . o - 0/857 2
Sustainable Development in Humanitarian Logistics
1) Humanitarian Logistics Resilience Management, 2) Humanitarian Logistics Productivity
Management, 3) Diversity, Behavioral Changes, and Complexity of Hazards and Disasters, 4) 0/822 3
Security Challenges in the Humanitarian Logistics Supply Chain, 5) Socio-Cultural Challenges in
the Humanitarian Logistics Supply Chain
1) Implementation.and Expansion of Humanitarian Logistics Capacity-Building Strategies, 2) 0/789 4
Palitical Challenges in the Humanitarian Logistics Supply Chain
1) Humanitarian Logistics Risk Management, 2) Development of the Structures and Activities of
the Humanitarian Logistics Network, 3) Management of Conflicts and Group Participation in 0/737 5

Humanitarian Logistics
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The results presented in Table 7 indicate that Organization and Management of Humanitarian Logistics,
Economic Challenges in the Humanitarian Logistics Supply Chain, and Ecosystem-Based Sustainable
Development in Humanitarian Logistics were identified as the most important dimensions. Among these, one
dimension pertains to internal factors, while the other two represent external factors affecting humanitarian
logistics activities. Furthermore, Humanitarian Logistics Resilience Management, Humanitarian Logistics
Productivity Management, Diversity, Behavioral Changes, and Complexity of Hazards and Disasters, Security
Challenges in the Humanitarian Logistics Supply Chain, and Socio-Cultural Challenges in the Humanitarian
Logistics Supply Chain are among the dimensions that require particular attention from the Iranian Red Crescent
Society in the development of its humanitarian logistics activities. The remaining dimensions should likewise
be considered by organizational managers according to their respective priority rankings.
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Table 8. Priority Ranking of the Components Affecting Humanitarian Logistics

DE Priority
Components fuzzified
Rank
Mean
1) Resolving the Vertical-Horizontal Management Paradox in Humanitarian and Relief Organizations, 2)
Two-Way Communication and Engagement with Media and Public Figures in the Humanitarian Logistics 0/864 1
Supply Chain
1) Conflicts Related to Humanitarian Logistics Facilities and Infrastructure 0/846 2
1) Social and Environmental Requirements in the Humanitarian Logistics Supply Chain Based on
Community Participation and Environmental Policies, 2) Implementation and Facilitation of Green 0/839 3
Supply Chain Management Practices in the Humanitarian Logistics Supply Chain Based on Community
Participation and Environmental Policies
1) Environmental Management in the Humanitarian Logistics Supply Chain 0/812 4
1) Continuous Updating of the Roles and Missions of the Iranian Red Crescent Society in Humanitarian 0/8i1 5
Logistics
1) Preparedness and business continuity plan in the Humanitarian Logistics Supply Chain, 2)
Transportation and Distribution Quality in the Humanitarian Logistics Supply Chain, 3) Conflicts and 0/806 6
Security of Humanitarian Relief Shipments in the Humanitarian Logistics Supply Chain
1) Organizational Framework Structures and Activities of the Humanitarian Logistics Network, 2) 0/789 7
Innovation and the Enhancement of Efficiency and Effectiveness in Humanitarian Logistics
1) Political Uncertainties, Governmental Regulations, and International Legal Requirements Affecting the
Humanitarian Logistics Supply Chain, 2) Domestic Economic Uncertainties Affecting the Humanitarian 0/778 8
Logistics Supply Chain, 3) Post-Disaster Crisis Economy in the Affected Area and-Adjacent Regions, 4)
Respect for Cultural Values and Social Norms in Humanitarian Logistics Activities
1) Understanding and Analysis of Disaster Risks and Their Impacts on the Humanitarian Logistics Supply 0/767 9
Chain
1) Implementation and Structural Expansion of Humanitarian Logistics.Levels, 2) Implementation and
Expansion of Strategic Planning in the Humanitarian Logistics Supply Chain, 3) Diversification of 0/763 10
Scenarios and Plans in Response to Hazard Behavior within the Humanitarian Logistics Supply Chain
DE -
Components fuzzified Priority
Rank
Mean
1) Development of Project and Cost Management Approaches in the Humanitarian Logistics Supply 0/747 1
Chain, 2) Public Awareness and Understanding of Hazards and the Impact of Humanitarian Logistics
1) Development of Redundancy in the Humanitarian Logistics Supply Chain in Line with Organizational
Interests and Structural Capabilities, 2)International Sanctions and Restrictions Affecting the
Humanitarian Logistics Supply Chain,3) International Economic Uncertainties Affecting the
Humanitarian Logistics Supply Chain;4) Awareness and Understanding of Crisis Management Structures 0/726 12
among Relief and Humanitarian Organizations, 5) Development of Cultural Dimensions Theory within the
Humanitarian Logistics Framework, 6) Development of the Integrated Logistics Concept in the
Humanitarian Logistics Supply Chain
1) Development and Enhancement of Organizational Culture in the Humanitarian Logistics Supply Chain,
2) ldentification, Assessment, and Mitigation of External Risk Factors in the Humanitarian Logistics
Supply Chain (PESTEL Analysis), 3) Safety of the Humanitarian Logistics Supply Chain, 4) Input 0/712 13
Structures and Activities of the Humanitarian Logistics Network, 5) Organizational Framework Structures
and Activities of the Humanitarian Logistics Network
1) Implementation and Expansion of Fundamental Planning and Humanitarian Logistics Optimization
Models 0/708 14
1) Identification, Assessment, and Mitigation of Risks in the Humanitarian Logistics Supply Chain 0/688 15
1) Identification of Regulatory Risks and Alternative Options in the Humanitarian Logistics Supply Chain 0/684 16
1) Development of Human Resource Mobilization in the Humanitarian Logistics Supply Chain, 2)
; - o L - 0/671 17
Improvement of Responsiveness in the Humanitarian Logistics Supply Chain
1) Humanitarian Supply Chain Management Based on the Reverse Logistics Approach 0/667 18
1) Operational Interoperability Quality in the Humanitarian Logistics Supply Chain, 2) Performance 0/658 19

Evaluation and Continuous Improvement of the Humanitarian Logistics Supply Chain
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The results presented in Table 8 indicate that Resolving the Vertical-Horizontal Management Paradox in
Humanitarian and Relief Organizations, Two-Way Communication and Engagement with Media and Public
Figures in the Humanitarian Logistics Supply Chain, and Conflicts Related to Humanitarian Logistics Facilities
and Infrastructure were identified as the most important components. Among these, one component is associated
with internal factors, whereas the other two are related to external factors affecting humanitarian logistics
activities. Furthermore, Social and Environmental Requirements in the Humanitarian Logistics Supply Chain
Based on Community Participation and Environmental Policies, Implementation and Facilitation of Green
Supply Chain Management Practices in the Humanitarian Logistics Supply Chain Based on Community
Participation and Environmental Policies, Environmental Management in the Humanitarian Logistics Supply
Chain, and Continuous Updating of the Roles and Missions of the Iranian Red Crescent Society in Humanitarian
Logistics are among the components that play a significant role in the development of humanitarian logistics
activities within the Iranian Red Crescent Society. The remaining components should likewise be taken into
consideration by the organization’s planners according to their respective priority rankings.

Validity and Reliability of the Research

In this section, the validity and reliability of the qualitative analysis are examined, and the results of the analysis
are presented accordingly.

Validity of the Research

In this study, source triangulation was employed to establish validity in the qualitative analysis. To achieve this
objective, data were collected from three complementary sources, including therelevant literature and previous
studies, research colleagues, and interview participants. The use of multiple data sources enabled a
comprehensive understanding of the research phenomenon and enhanced the credibility of the findings. The
process adopted to ensure validity is described in the following section.

Literature Review and Previous Studies: To identify.and extract the concepts influencing humanitarian
logistics activities, the relevant literature and previous studies related to the research topic were systematically
reviewed by the research team, consisting of the principaliresearcher and three Master's graduates in Disaster
Engineering. The identified findings (codes) were analyzed through the meta-synthesis approach and
subsequently organized into dimensions and components, while the frequency of occurrence of each code was
also determined. Based on the results of the meta-synthesis analysis, the internal factors comprised six
dimensions and twenty-five components, whereas the external factors consisted of four dimensions and ten
components, as previously reported.

Peer Review: Following the validation of the identified concepts (codes or sub-components) and their
organization within the structure of factors, dimensions, and components affecting humanitarian logistics
activities, the data analysis process and.the resulting outputs were submitted to three university professors with
expertise in the research domain. They were asked to evaluate the accuracy and appropriateness of the analytical
procedures and findings generated by the research team regarding the qualitative analysis framework
(dimensions and components). Although several suggestions were provided concerning the titles of certain
dimensions and-components, the overall analytical process and findings were considered satisfactory and were
subsequently.approved. Therefore, the validity of the analysis and its outcomes was confirmed. In addition, peer
reviewers participated in the coding process by providing recommendations, revisions, and comments on the
identified coneepts. Peer review represents an interactive process between the researcher and experienced
individualsswho possess methodological expertise and can provide guidance regarding the research content, data
collection procedures, and data analysis process.

Member Checking: Member checking is regarded as a quality-control procedure in qualitative research. In the
present study, the fuzzy Delphi method was employed for this purpose. The research literature, along with the
dimensions and components extracted through the meta-synthesis process, was presented to the panel of experts.
Through expert interviews and a semi-structured questionnaire, ten dimensions and thirty-five components were
initially identified. Subsequently, following the implementation of the single-round fuzzy Delphi method,
decisions were made regarding the confirmation, modification, elimination, or addition of dimensions,
components, and sub-components. Ultimately, thirteen dimensions and forty-five components were retained,
thereby confirming the validity of the qualitative analysis in this stage of the research.

Reliability of the Research
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In this study, the inter-coder agreement method (Cohen’s Kappa coefficient) was employed to assess the
reliability of the semi-structured interviews. Cohen’s Kappa is widely used to evaluate the level of agreement
between two raters or coders. It serves as a reliability measure in qualitative research and is commonly applied
to determine the consistency of coding decisions made by independent coders during qualitative data analysis.
The value of Cohen’s Kappa ranges from 0 to 1, where 0 indicates no agreement between the coders and 1
represents perfect agreement. A Kappa coefficient greater than 0.90 indicates an exceptionally high level of
agreement between coders, while values above 0.60 are generally considered acceptable and indicative of
satisfactory reliability.
Pr(a) — Pr (e)
T 1-pr (e)

In the formula, (Pr(a)) represents the observed agreement between the two coders, whereas (Pr(e)) denotes the
expected agreement by chance. The greater the similarity between the codes generated by'the researcher and
those assigned by the expert reviewer, the higher the level of agreement between the coders and, consequently,
the higher the reliability of the coding process. To calculate the reliability coefficient, the 45+inal components

(final codes) identified in the study were independently coded by the researcher and . one member of the expert
panel. The coding results were subsequently analyzed using SPSS software. The. calculated Cohen’s Kappa
coefficient was 0.727, indicating a substantial level of agreement between the coders:and confirming the
satisfactory reliability of the study.

Development of the Conceptual Research Model

In the qualitative and quantitative phases of the study, the final dimensions and components influencing the
humanitarian logistics activities of the Iranian Red Crescent Society were identified and extracted. Based on the
results of the qualitative analysis and the systematic review of previous studies and relevant literature, ten
dimensions and thirty-five components were initially identified. Following semi-structured interviews with the
panel of experts, the number of dimensions and components increased to thirteen and fifty-six, respectively,
while several concepts were also refined and revised in'terms of wording and conceptual clarity. Subsequently,
through the application of the single-round fuzzy Delphi‘method, all identified dimensions were confirmed and
prioritized. In addition, after the exclusion of eleven.components that failed to meet the acceptance criterion (a
threshold value close to 0.70), a total of forty-five. components were retained and prioritized. Accordingly, based

on the final validated dimensions and components, the conceptual research model was developed and illustrated.
Table 9. Cohen’s Kappa Coefficient (Research Reliability)

Value Asyé’r:rp(;:“td. Ap_;?_[)ox. Apspigc.)x.
Measure of Agreement 797
Kappa \ 181 5.071 .000
N of Valid Cases 45
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Discussion

Without a doubt, humanitarian logistics has taken up a large part of the crisis management cycle, and the results
of this study also reflect this importance. Therefore, according to the extracted pattern, it can be said that the
Iranian Red Crescent Society should create or improve effective dimensions and components in the development
of its humanitarian logistics activities, which have a direct impact on the quality of response in relief operations.
Among these, the dimensions of organization and management, economic challenges, and sustainable
development based on the ecosystem in the humanitarian logistics chain were identified as the most important
dimensions. On the other hand, resilience management, productivity management, diversity, behavior change,
risk complexity, security challenges, and cultural and social challenges in the humanitarian logistics chain are
also dimensions that will have a very important impact on the qualitative and quantitative expansion of
humanitarian logistics activities in the Red Crescent Society, and other dimensions can also be effective in order
of importance.

According to the research results, the most significant dimensions of internal factors include organization and
management, resilience management, and productivity management, which should be considered by the
organization's managers. Organization and management are the most important concepts that have a profound
and undeniable impact on the performance of the Red Crescent Society, and the organization's managers should
have a strategic view of the issue of resource management and preventing their waste, investing in new and
emerging technologies, identifying mixed and contingency management and-leadership patterns appropriate to
the structure of humanitarian logistics, developing a teamwork culture and specialized team building in the
organization, and paying attention to the issue of entertainment for human resources and creating a refreshing
work environment (the concept of gamification). Data analysis also indicates that managers should simplify the
issue of the contradiction between the vertical and horizontal approaches, so that they consider the development
of a participatory approach in normal conditions and the development of a structure-oriented approach in
emergency conditions for human resources, and be able to develop a performance-oriented, performance-based,
humanitarian logistics hybrid approach based on the organization's contingency conditions.

Based on the findings of the Red Crescent Society's research, by increasing the range of business partners and
suppliers, improving the redundancy of equipment.and facilities and the skills of employees and volunteers,
developing alternative plans and plans (roadmaps), identifying and recognizing vulnerability indicators of risks
and indicators of exhaustion caused bytepeated.crises on resources (human and equipment), as well as evaluating
the efficiency and prioritizing of resources, needs and demands, and in general, developing a standard service
continuity program and assessing the organization's readiness after various events, and developing structures and
structures of the humanitarian logistics chain based on the concept of safety and the passive defense approach,
the level of resilience of the humanitarian logistics chain can be increased. In the meantime, based on the results
of the research, develop and improve the quality of services by tracking human resources (physical and mental
health) and public resources (equipment, items, goods) and simplifying operational processes appropriate to
emergency conditions; as well-as increasing operational efficiency, reducing operating costs and developing
services to the' affected by improving and upgrading the transportation structure, and on the other hand,
developing'the concept of reverse logistics and planning based on stability and reliable processes and optimal
use and recovery of resources will help increase productivity.

Also, based on the research results, the most significant dimensions of external factors include economic
challenges, sustainable development based on the ecosystem, diversity, behavioral change, and complexity of
risks, security challenges, and cultural and social challenges. Economic challenges have the second most
influential‘position among the dimensions, which is related to domestic and international economic tensions and
uncertainty. Undoubtedly, continuous meetings with the government, the Islamic Consultative Assembly, etc. to
approve the emergency budget and increase financial support, manage currency fluctuations and commodity
prices, and use the capacity of the International Federation of Red Cross and Red Crescent Societies to reduce
the effects of international sanctions, etc. will play an important role in reducing economic tensions, and
regulating relations and bridges between individuals and legal structures active in the economy and affected
communities to provide the resources needed by the affected and formulating macro policies to prevent a critical
economy after the occurrence of hazards will also be effective in this regard. Based on the results of the analysis,

26



ecosystem-based sustainable development is an important concept and the third priority indicator. In this regard,
the development of relief warehouses, emergency shelters, etc. based on the participation of local communities
and the country's macro-environmental policies, and on the other hand, explaining and communicating social
and environmental requirements such as supporting local suppliers and businesses, setting policies aimed at
increasing the resilience of local communities based on the climate and ecosystem of geographical and social
areas, and implementing or establishing a green supply chain (waste and residue management in emergency
shelters and reusing and reusing equipment and resources) is essential for the Red Crescent Society.

Another result of the analysis of the concept of diversity is the change in behavior and complexity of hazards
(especially unnatural hazards), and this is one of the challenges facing relief and humanitarian organizations.
Therefore, managers should consider the continuous updating of roles and missions, as well as changing laws,
guidelines, and structures in accordance with the change in behavior of accidents and incidents, developing risk
analysis programs appropriate to the type of major and environmental hazards based on the geographical and
human conditions of each region, and developing scenarios and programs for prevention and mitigation of
impacts, preparedness and response, and recovery and rehabilitation to reduce uncertainties-and consequences
of hazards and respond based on contingency conditions. On the other hand, security has always been one of the
challenges of relief and humanitarian organizations, and the results of the analysis also emphasize it. In this
regard, managers should consider developing alternative plans and plans if_access routes for the entry or
distribution of relief items and equipment are blocked or restricted, as well as screening and security validation
of the contents of donated shipments by domestic and foreign donors or organizations and institutions
cooperating with the humanitarian logistics chain.

The results of the analysis show that despite the importance of cultural and social issues, this issue has received
less attention from crisis response organizations, and the Red Crescent Society should develop public, general,
and specialized training for relief and rescue workers and invest in local response groups (Crescent Houses,
Davam Samen, etc.). On the other hand, in the provision and distribution of relief items, attention should be paid
to cultural differences and the social structure and laws.of societies, and move towards cultural alignment and
integration and understanding of the common language of communication appropriate to the target communities.
On the other hand, developing the capacity for interaction based on respect and mutual understanding between
the organization and the media, celebrities, and:local leaders (influential people in communities) has played an
important role in facilitating humanitarian logistics.activities and the participation and intellectual alignment of
local communities. Developing participation and'collective decision-making with stakeholders, balancing
power, delegating some of the responsibility to them, and utilizing the capacity of the workforce of local
communities familiar with the culture and customs of the region in the humanitarian logistics chain is of great
importance and should be considered by managers.

Conclusion

Undoubtedly, natural or unnatural hazards affect human health, personal and social assets, and the environment,
making it vital for.relief and humanitarian organizations to focus on implementing strategies to reduce the effects
of these events. In addition, achieving the Sustainable Development Goals has expanded the concept of
humanitarian logisties to reduce the suffering of people in emergencies, and it doubles the need to provide a
model based onithe country's local geography and the content of the Red Crescent Society's activities in line
with appropriate preparedness and response to hazards, an issue that has received less attention in previous
studies. "Accordingly, although in recent years, advances in logistics technology and strategies, geographic
information systems and remote sensing technology, the Internet of Things, etc. have led to innovative solutions
for relief processes from a logistics perspective, many challenges still threaten the concept of logistics in crisis
and emergencies, one of the most important processes in reducing challenges and improving the level of services
will be to identify and examine the model or framework of logistics activity in disasters, crises and emergencies.
Among them, one of the most important processes in the concept of humanitarian logistics is the existence of a
model of appropriate criteria affecting logistics activity in such situations, because logistics planning and
management require a systematic system with an appropriate approach and model, which greatly reduces the
likelihood of negative consequences of hazards.
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In this regard, this study attempted to explain and present a model of humanitarian logistics activity in responding
to hazards, to help the Red Crescent Society better understand the existing conditions, and as a result, by
facilitating the planning process and integrated modeling, to facilitate relief activities and take a big step in
reducing the effects and casualties of accidents and disasters, because for relief and humanitarian organizations,
whose ultimate goal is to respond appropriately and reduce human suffering, it will be very important to be able
to achieve appropriate performance of crisis or humanitarian logistics after the occurrence of hazards while
maintaining their performance. Considering this important issue and the challenges in the functional structure of
the Red Crescent Society, the researcher, recognizing the sensitivity of the subject, proceeded to conduct an in-
depth study of the factors affecting the development of humanitarian logistics activities through meta-analysis
and by reviewing more than 748 domestic and foreign articles, most of which were related to the past threeyears.
After conducting a semi-structured interview with the community of experts and conducting a single-stage fuzzy
Delphi method, he extracted 45 components in the form of 11 dimensions, which can be a solution to part of the
Red Crescent Society's performance in the context of humanitarian logistics. With careful’ planning and
reviewing the identity and content of humanitarian logistics activities around the concepts of organization and
management, identifying, recognizing, and prioritizing risks and uncertainties, and changing the budgeting
system based on them, as well as expanding the components of resilience and moving towards improving the
level of productivity, etc., he can improve his performance in this area. On the other hand, paying attention to
the diversity, changing behavior, and complexity of risks and explaining macro pelicies and strategies regarding
security, political, economic, cultural, and social challenges, as well' as sustainable development based on the
ecosystem and conflict management and group partnerships, which are.mentioned in this research, should be of
interest to the managers of the Red Crescent Society.
However, what is important is the existence of uncertainties or concepts outside the decision-making structures,
which can still be recognized as mental challenges; although the researcher has tried to extract the dimensions
and components affecting humanitarian logistics activities by 'comprehensively studying and benefiting from
experts and people aware of the issue, one cannot ignore limitations such as time, perspectives, and judgments,
etc. On the other hand, one of the mental challenges of the researcher is to expand the scope of the research to
other organizations responding to emergencies, so that a more comprehensive view can be taken of the
humanitarian or emergency logistics structure at the level of the country's crisis management organization and
its affiliated structures, and by integrating coneepts, the overall performance of the crisis management structure
can be improved. In this regard, the following suggestions are presented to the researcher's attention regarding
the improvement of the humanitarian logistics activities of the Red Crescent Society, and other organizations
responding to emergencies can also benefit from them.
Recommendations
In general, the Red Crescent Society, considering the suggestions presented in this study, which are derived from
the opinions of previous studies as well as the views of academic experts and Red Crescent Society logistics
managers, should take.steps to.develop and improve its activities, and the presented model can be considered by
Red Crescent Society.managers and planners as a basis for improving and promoting humanitarian logistics
activities in'responding to hazards.
1)  Managing resources and preventing their waste by developing the concept of controlling and monitoring
the organization's costs and replacing them with a project-oriented approach, as well as investing in new and
emerging technologies with the aim of time management, inventory management, and human resources to
simplify the access of the affected people to the services of the Red Crescent Society.
2) Expanding the culture of teamwork and specialized team building in the organization and paying
attention to the issue of entertainment for human resources and creating a refreshing work environment (the
concept of gamification), as well as developing a participatory approach (horizontal approach) in normal
conditions and a structure-oriented approach (vertical approach) in emergency conditions, and explaining a
combined approach to performance-oriented humanitarian logistics (horizontal and vertical approaches)
based on the organization's contingency conditions.
3) Developing alternative plans and plans (roadmaps in the content structure of humanitarian logistics, as
well as identifying and understanding vulnerability indicators for natural and unnatural hazards and cascading
events (secondary accidents) according to the geographical and local conditions of each region, and indicators

28



of exhaustion caused by repeated crises on resources (human and equipment) in humanitarian logistics
operations.

4) Developing a standard business continuity plan and assessing the organization's readiness after various
events, and developing a humanitarian logistics chain structure based on the concept of safety and a passive
defense approach.

5) Developing and improving the quality of services by tracking human resources (physical and mental
health) and public resources (equipment, items, goods) and simplifying operational processes appropriate to
emergency conditions, as well as increasing operational efficiency, reducing operating costs, and expanding
services to victims through the development of reverse logistics and planning based on stability and reliable
processes and optimal use and recovery of resources (recycling, repair, maintenance, and reuse of processes)
based on the organization's macro policies and emergency contingency management.

6) Formulating macro policies to prevent an economic crisis after the occurrence of hazardsdy avoiding
unplanned arrival and accumulation of relief and donated shipments, as well as managing the purchase or
provision of relief items and goods within the capacity and ability of neighboring communities, to prevent
the economy of affected local communities from becoming critical and the spread of sudden price increases
and hoarding of goods in affected areas.

7) Explaining and communicating social and environmental requirements, Such.as supporting local
suppliers and businesses in purchasing relief supplies and items, setting policies aimed at increasing the
resilience of local communities based on the climate and ecosystem of geographical and social areas, and
implementing or paving the way for a green supply chain through waste and residue management in
emergency shelters and reusing and reusing equipment and resources in the humanitarian logistics chain.

8) Develop alternative plans and plans in the event of blockage or restriction of access to the entry or
distribution routes of relief items and equipment duetto' military and paramilitary conflicts or theft of relief
items and equipment by criminals, non-indigenous people, and affected communities due to psychological
pressures or sale in informal markets.

9) Provide and distribute relief items with due regard to cultural differences and the social structure and
rules of local communities, develop the capacity for interaction based on respect and mutual understanding
with the media, celebrities and local leaders (influential people in communities) in facilitating humanitarian
logistics activities, as well as develop participation and collective decision-making with stakeholders and
balance of power and delegate part of the responsibility to them, and use the capacity of the workforce of
local communities familiar with the culture and customs of the region in the humanitarian logistics chain.
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