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Abstract: This research discusses the strategy of strengthening defense logistics through the use of digital technology in supporting
humanitarian operations by the Indonesian Military. Background departs from the fact that defense logistics so far is often understood
to be limited to technical functions, even though it has a strategic role in maintaining national resilience. The focus of research is directed
at multidimensional barriers, which include overlapping regulations, separatist threats, limited resources, low public participation, weak
information literacy, and infrastructure constraints and geographical conditions of the island. The research method uses a qualitative
approach with PMESII frame combined with data analysis through NVIVO 12. The results show the need for defense logistics
transformation into a strategic system based on digital technology with a risk management approach that emphasizes aspects of planning,
distribution, transportation, efficiency, and effectiveness through the support of information systems, satellite technology and UAVs, and
geographical mapping. This finding confirms that the transformation of digital technology can improve efficiency, transparency, and
responsiveness while strengthening legitimacy and public trust. Further research is advised to test the effectiveness of the Digital
Technology Based Defense Logistics Model through empirical case studies and disaster scenario simulations and conflicts in Indonesia.
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I. INTRODUCTION

Logistics has long been recognized as a fundamental element
in military operations and humanitarian support[1]. The Council of
Supply Chain Management Professionals (2013) defines logistics as
a process of managing the flow of goods, services, and information
efficiently and effectively from the origin to the point of
consumption[1]. According to Ballou (2004), logistics management
is a strategic process that includes procurement, inventory,
transportation, and distribution activities to achieve organizational
goals[2]. In the context of Indonesia, according to Law Number 34
of 2004 concerning the Indonesian military (TNI), it stressed that
logistics is part of the fostering of Indonesian military (TNI) forces
to ensure the readiness of Indonesian military = combat while
supporting military operations other than war (OMP), including
humanitarian operations[3].

Literature studies that exist so far are generally still focused
on two large domains. First, the defense logistics highlighted
Contented Logistics in military operations[4]. Second, humanitarian
logistics that emphasize speed, accuracy, and just distribution in the
midst of crisis[5]. Meanwhile, research on digital transformation
highlights the role of the Geographic Information System (GIS),
digital technology, logistics information systems, and monitoring
dashboards in increasing transparency and decision making[6].

The main question to be answered in this study is how digital
transformation in defense logistics can answer multidimensional
barriers to political, military, economic, social, information, and
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infrastructural issues in the Indonesian context[7]. This question is
important because the geographical conditions of the island,
vulnerability to natural disasters, and the potential for conflict make
logistics not only a technical function but also a strategic need[8].
By answering this question, research is expected not only to
contribute to the development of defense and humanitarian logistics
theory but also to provide practical recommendations for
strengthening the role of the Indonesian military in supporting
humanitarian operations in Indonesia and globally[9].

Literature Gap Research on defense logistics emphasizes the
vulnerability of supply chains in military operations[10].
Humanitarian logistics research is more focused on aspects of
speed, accuracy, and just distribution of assistance[11]. Digital
transformation studies highlight the role of technology such as
GIS[12], logistics information  systems[13], dashboard
monitoring[14], satellites[15], and UAVs to increase transparency
and decision making[16]. In this study the gap in the research is that
there is no comprehensive integration that combines defense
logistics, humanitarian logistics, and digital technology
transformation in a conceptual model based on risk management,
especially for the context of Indonesia as an archipelago that is
prone to disaster, islands, inland, and potential conflict[17].

The problem statement is that defense logistics in Indonesia
still face multidimensional barriers, which include in the political
dimension (overlapping regulations and policy politicization); in the
military dimension (separatist threats and cyber attacks); in the
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economic dimension (budget constraints, scarcity of food, and price
increases); in the social dimension (low public participation and
vulnerability of unable groups); and in the dimension of information
(low literacy, network disorders, and disinformation). In the
infrastructure  dimension  (limited transportation  access,
geographical conditions of the island). These obstacles weaken the
effectiveness of humanitarian operations by the Indonesian military
[18].

The research question is "How can digital transformation in
defense logistics with a risk management approachstrengthen the
role of the Indonesian military in supporting humanitarian
operations in Indonesia?" [19]

Significance This study lies in its contribution in three main
aspects. Theoretically, this study enriches academic treasures by
integrating the risk management framework (ISO 31000)[20], the
concept of defense logistics, humanitarian logistics, and the use of
digital technology into a comprehensive conceptual model[21].
Practically, the findings of this research provide relevant
recommendations for the Indonesian military [22], Ministry of
Defense, and other policy makers in designing and implementing a
more adaptive, efficient, transparent, and resilient defense logistics
system to deal with various crisis situations[23]. Meanwhile,
socially, this research has implications for strengthening the
legitimacy of the state and increasing public confidence through the
provision of human support that is faster, more appropriate, and
accountable so as to be able to answer the expectations of the
community towards the role of the state in protecting and prospering
the people[24].

This study lies in the integration of three main aspects,
namely defense logistics, humanitarian logistics, and digital
transformation, into a comprehensive model that is contextualized
with Indonesia's conditions[25]. During this time, the study of
defense logistics tends to focus on combat readiness, humanitarian
logistics emphasize the distribution of fast and equitable assistance,
and digital transformation research highlights the use of information
technology without linking it to the overall defense logistics
system[26]. Therefore, this research offers a new approach that
connects the three domains in an integrated risk management
framework so as to be able to answer the multidimensional
challenges faced by Indonesia as an archipelago that is prone to
disaster as well as potentially conflict[27].

II. RESEARCH METHODS

In this section, the researcher will systematically describe the
types of research used, the source of data that forms the empirical
foundation, the analysis framework that guides thinking flow, data
analysis techniques selected in accordance with variable
characteristics, and data validation procedures to ensure the
reliability and credibility of findings, as well as the formulation of
conceptual propositions that function as a basis for the development
of the technology based defense logistics[28]. The preparation of
this methodological component not only provides epistemological
and methodological clarity but also emphasizes the logical
consistency between the research objectives, the analysis
instrument, and the expected output so that the results of the study
can be accounted for academically and make a significant
contribution to the strengthening of defense logistics systems in the
digital era[29].
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2.1  Types of Research. This study uses a descriptive analytical
qualitative approach with a PMESII framework (politics, military,
economic, social, information, and infrastructure)[30]. The PMESII
framework is used to group various potential obstacles and obstacles
that arise in defense logistics risk management in Indonesia so that
the analysis is carried out more directly and comprehensively and is
able to provide a comprehensive picture of challenges that affect the
effectiveness of the national defense logistics system[31].

2.2 Data Sources. Research with sources from primary data and
secondary data[32]. Primary data was obtained through in-depth
interviews with 12 people as experts in the field of knowledge,
which includes 2 participant from Universitas Pertahanan
Indonesia, 2 participant from strategi logistic defense from
Kementerian Pertahanan RI, 2 participant from military, 2
participant from management from Universitas Pasundan Bandung,
1 participant from technology and communication, 1 participant
from BNPB, 1 participant from BASARNAS , and 2 participant
from Local Government from Bogor West Java Indonesia[33].
Secondary data from article scopus[34].

2.3 Data Analysis Techniques. The data analysis in this study
was conducted using NVivo 12 software, which provides a
structured approach to managing and interpreting qualitative data.
The process began with the input of data derived from interviews
and article reviews, allowing both empirical and theoretical
perspectives to be integrated into the analysis. These sources were
then organized through coding, where key themes and categories
were systematically labeled, followed by the creation of cases and
case classifications to capture specific attributes of respondents or
documents, thus enabling meaningful comparisons across different
groups. To identify patterns and relationships, the run query feature
was employed, which facilitated the examination of frequently
occurring words, thematic connections, and cross-case variations
that would be difficult to detect through manual reading. The
findings were further strengthened through visualization tools
provided by NVivo 12, including search query text results, word
clouds to highlight dominant keywords, hierarchy charts to illustrate
thematic structures, and coding proportion coverage to present the
distribution of themes within the data. This combination of coding,
query analysis, and visualization ensured that the research findings
were not only systematically derived but also transparent and easy
to interpret, thereby enhancing the credibility and rigor of the
study[35].

2.4  Data Validation. Data validation in this study was carried
out to secure the accuracy, reliability, and credibility of the findings.
Several steps were taken as part of this process. First, triangulation
was applied by integrating data from interviews and article reviews,
allowing empirical evidence to be cross-checked with theoretical
sources. Second, coding consistency was maintained through
repeated reviews of nodes and categories to minimize researcher
bias and ensure that each theme genuinely reflected the original
data. Third, case classifications and attributes were carefully
verified to confirm that respondents and documents were properly
categorized for comparative analysis. Finally, visualization tools in
NVivo 12, such as word clouds and hierarchy charts, were used not
only for analysis but also as a means of validation to test whether
the coded data truly represented the dominant themes and
relationships.
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ILRESULTS AND DISCUSSION

This section summarizes the major findings and analysis of
research according to primary and secondary data that have been
examined using NVIVO 12 software and processed using the
PMESII framework (politics, military, economic, social,
information, and infrastructure). To provide more organized and
thorough results, data can be methodically coded and shown as a

word cloud or hierarchy using NVIVO 12. Because each discovery
is closely related to the empirical environment and the underlying
theory, this analysis method offers a solid basis for the development
of conceptual models that are both academically justified and
pertinent to the field's practical requirements.

Risk Grouping Analysis Based on PMSEII Framework

Table 1. Risk identification based on the PMESII framework

Dimensions  Constraints and Obstacles Impact

Political The regulation is still overlapping and So the Inhibiting fast decision making, and inhibiting coordination
politicization arena between related institutions (Indonesian military, Regional

Government, BNPB, National SAR Agency, and Public).

Military ;I;eat from the Papuan separatist group and Cyber Logistics distribution is hampered and Cause public unrest

Economic Limited sources of food logistics in the region, Food breathing, reducing operational effectiveness, and
Limits of Operational Budget Support, and food decreased purchasing power
Prices Increase

Social Communities There are poor community groups and Community displaced and legitimacy and slow down
community participation is still low humanitarian responses.

Information  Literacy Literacy Limited, the internet network is Creating negligence, Communication is hampered, Creating
cut off, disinformation/Hoax; and Social distrust to the government, and Reducing the quality of
communication from the Indonesian military is information
limited

Infrastructure  Access to the road is cut off, the airport is not normal ~ Stagnant logistics distribution and humanitarian support

and the port is still limited and Extreme weather,

becomes inefficient and effective.

geographical islands, and inland

In the political dimension, the existence of various
regulations governing humanitarian operations, starting from Law
Number 3 of 2002 concerning National Defense, Law Number 34
of 2004 concerning Indonesian military, Law Number 24 of 2007
concerning Disaster Management, Law Number 25 of 2025, Law
Number 23 of 2019 concerning National Resource Management for
National Defense, and Presidential Regulation Number 83 of 2016
concerning National Search and Relief, This regulatory
fragmentation hinders rapid decision making because each
institution often holds on to a different legal basis, so the plot is
unclear[36]. In addition, coordination between agencies such as the
Indonesian military, regional governments, BNPB, Basarnas, and
public elements is hampered because overlapping authority raises
doubts in the implementation of tasks. As a result, the process of
distribution of assistance loses effectiveness, responses in the field
become slow, and the affected community is increasingly
disadvantaged due to late handling[37].

Politicization in handling disasters often makes the process
of channeling logistics and humanitarian assistance not run
optimally. Political interests can hamper rapid decision-making
because every actor is more concerned with the image and political
advantage than the urgent needs of the affected community. In
addition, politicization also complicates coordination between
related institutions, such as the Indonesian military, regional
government, BNPB, Basarnas, and public elements, because each
party tends to maintain its own authority and interests. As a result,
the command mechanism and the flow of responsibility become
blurred and overlapping, even causing inefficiency that has a direct
impact on the late distribution of assistance[38].
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Defense logistics distribution in rural areas, borders, outer
islands, disaster affected areas, and conflict areas face heavy
challenges sourced from physical and non-physical threats. For
example, separatist group action in Papua, such as ambush and
sabotage, often disrupts the distribution channels so that logistics
movements become unstable and difficult to predict[39].
Meanwhile, cyberattacks have the potential to damage data, disrupt
communication, and even cut off logistics information system
networks that are vital in emergency situations. This dual obstacle
slows the distribution of assistance to vulnerable areas, increasing
public unrest due to delays in meeting urgent needs, as well as
weakening the operational effectiveness of the Indonesian military.
The impact and the potential for social and security instability are
even greater, so a more adaptive, safe, and tough defense logistics
system is needed to answer the complexity of threats in various
operating fields[40].

In the economic dimension, limited local food sources, the
lack of budget support, and the increase in prices of basic needs are
real obstacles for smooth defense logistics. This condition triggers
the scarcity of food, which directly decreases the effectiveness of
humanitarian operations, because the distribution of assistance is
limited and uneven. The lack of funds also makes the Indonesian
military less flexible in carrying out mobilization and logistics
procurement, while the price increase worsens the purchasing power
of the people, so that dependence on assistance is higher. As a result,
economic factors not only slow down humanitarian responses but
also increase the vulnerability of defense logistics systems in
dealing with emergency situations[41].
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In the social dimension, the existence of poor people who are
very vulnerable to disasters and conflicts adds to the burden in
handling defense logistics. The low community participation in
supporting logistics distribution increases the risk of absence,
because some groups do not immediately receive the assistance
needed. This situation also reduces the legitimacy of the
government and the Indonesian military in carrying out
humanitarian operations, because the lack of involvement of
citizens creates a gap between policies and real needs in the field.
Weak social support also slows down the response, even though the
active involvement of local communities can be a determining
factor in accelerating the distribution of assistance and
strengthening the security of post disaster and conflict
communities[8].

In aspects of information, the main obstacles arise from low
public literacy, internet network disruption, the rise of
disinformation, and the lack of social communication from the
Indonesian military to the public[42]. This condition gives rise to
the public in responding to an emergency situation, slows down the
flow of communication, and triggers distrust of the government. As
a result, the quality of information circulating decreases because it
is inaccurate or not timely, thus disrupting decision-making and

Analysis Using NVIVO

Analysis using the NVIVO 12 search query text is carried
out to trace certain words or phrases in qualitative data so that it can
be known patterns, frequencies, and context of its appearance. This
step is important because it provides a more objective basis in

inhibiting the effectiveness of defense logistics distribution. The
wider impact is that humanitarian operations are not optimal
because the path of information that should support coordination
actually weakens the rapid response needed in the field[43].

In the infrastructure dimension, limited access to roads,
airports, and ports that is exacerbated by the geographical
conditions of the islands and inland areas makes the distribution of
defense logistics face serious obstacles, especially when extreme
weather can close the transportation path suddenly[44]. This
situation often causes distribution stagnation so that humanitarian
assistance does not arrive on time, reduces the efficiency of resource
use, and reduces the effectiveness of operations in the field. As a
result, the needs of the affected community are not immediately met,
the level of social vulnerability is higher, and public trust in the
government and the Indonesian military can weaken. This condition
confirms that the availability of reliable and adaptive infrastructure
is a crucial factor in determining the success of defense logistics
operations, so that the construction of alternative pathways,
utilization of nonconventional modes of transportation, and
technological integration to overcome geographical obstacles
areurgent strategic steps[45].

finding the main themes that are relevant to the focus of research,
not just depending on the subjective assessment of researchers.
Thus, the results of the analysis become more systematic,
measurable, and can be accounted for academically.
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Figure 1: Teks Search query NVivo 12.

Results Text Search A query in NVIVO 12 shows that the
term "logistics" appears in various important contexts that enrich the
understanding of this research. The discovery of the word "area
logistics base" confirms the strategic meaning of logistics base as a
center for operating support that determines the success of
distribution, both in the military and humanitarian context. The "US
Naval Ballantine (1988)" reference shows that logistics has long
been studied as an important element of military power, so this
research has a strong historical basis for placing logistics as a
determining factor for defense readiness. Meanwhile, the phrase
"Economic Resources Among The Broader" shows that logistics is
not only related to the distribution of goods but also closely related
to the management of extensive economic resources. The
emergence of the words "demands" and "infrastructure" underlines
real challenges in Indonesia, where high logistics demand is often
not balanced with the limitations of transportation and storage
infrastructure. The context of "The Second World War" confirms
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that historically logistics is proven to be a determining factor for the
victory of war and, in a modern context, relevant for humanitarian
operations that require the speed and accuracy of distribution.
Finally, the term "Network Ition" shows that logistics must be
understood as a complex network system, which not only regulates
the flow of goods but also information integration, acting
coordination, and digital support. Thus, the results of this query
strengthen the research argument that defense logistics needs to be
strengthened through digital transformation and integrated
management to be able to answer the needs of humanitarian
operations in Indonesia effectively[46].

According to the Council of Supply Chain Management
Professionals (CSCMP, 2013), logistics is the management of the
flow of goods, services, and information efficiently, which in the
results of this analysis is reflected in the emergence of the words
"demand," "infrastructure," and "network." This shows that logistics
efficiency is always related to the ability to meet demand (demand),
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availability of supporting infrastructure, and connectedness in an
integrated network. Meanwhile, as confirmed by Ballou (2004),
logistics management is a strategic process that includes
procurement, inventory, transportation, and distribution. The
findings of the words "economic resources" and "logistics base
area" strengthen the view because they show that logistics does not
only function as a technical activity but also as a strategy regarding
the management of economic resources and the importance of the
logistics base as a center for operational support. As for the context
of defense, Law No. 34 of 2004 asserted that logistics is an integral
part of fostering Indonesian military forces directly related to
combat readiness and military operations other than war (OMSP).
The emergence of the term "Second World War" is a historical
reminder that logistics has long been proven to be a critical factor in
the success of military operations, and in the context of
contemporary relevance, it remains high to support humanitarian
operations in Indonesia[47].

Text search results indicate that the term "logistics" is not
understood narrowly but in a very broad spectrum. In the historical
aspect of war, the referral in World War II confirmed that logistics
has long been a determining factor for the success of military
operations. In the military dimension, the term "naval base" shows
the role of logistics as a center for control and support of combat
operations. In economic terms, findings regarding resource
management show that logistics also function as a strategic
distribution and utilization of national resources. Meanwhile, in a
modern context, the emergence of network words and infrastructure
confirms that logistics is no longer understood as limited only to the
movement of goods but as a complex system that integrates the flow
of information, technology, and cross sector coordination[48].

In the defense military logistics framework in Indonesia, the
results of this visualization confirm the importance of building a
logistics system that is no longer conventional but based on digital
technology and is seen as an adaptive network. That is, defense
logistics must be able to respond to urgent needs during disaster or
crisis, not only with distribution speed, but also with sturdy
infrastructure support, extensive accessibility, and the use of
technology to ensure transparency and accuracy of information.
With this approach, defense logistics is not only a matter of
providing goods or materials but also strategic instruments that
integrate data, communication, transportation, and coordination
across institutions. This means that the readiness of the Indonesian
military in supporting humanitarian operations will be far more
effective if supported by a digital system that is able to adjust to
emergency conditions while strengthening public trust in the ability
of the state to protect its people[49].

Word Cloud Nvivo 12 results show that the word "logistics"
is the center and dominant, confirming that the logistics issue is the
core of the overall research analysis. Other words such as "defense,"
"military," "management," and "supply" show that defense logistics
does not stand alone but is closely related to military functions,
governance, and supply availability. The appearance of
humanitarian operations, response, and coordination confirms the
relevance of this research to the context of humanitarian operations
that always involve cross-actors, both the Indonesian military (TNI)
and BNPB and the civilian parties. Furthermore, Technology,
Infrastructure, Security, and Information give the meaning that the
success of defense logistics is largely determined by the support of
digital technology, infrastructure readiness, system security, and
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accurate information flow[50]. Meanwhile, the terms "national,"
"strategic," and "tactical" in the system indicate that logistics is not
only a technical distribution issue but also a strategic instrument that
determines the readiness of national defense[51].
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Figure 2: Word Cloud NVivo 12 text analysis

Additional words, such as planning, analysis, authorities,
distribution, crisis, total defense, and actors, and international
expand the meaning that defense logistics must be understood
thoroughly, ranging from planning and cross-sectoral authority
involvement to readiness to face crises in national and international
contexts. This finding means that research on Strengthening
Logistics Defense and Digital Technology to Optimize
Humanitarian Operation Support in Indonesia emphasizes the
importance of building a modern, digital, and adaptive defense
logistics system, with the support of multi-actor coordination, so as
to be able to answer emergency needs effectively while
strengthening national resilience[52].

Based on the results of the analysis, the findings of keywords
in the word cloud show close links between the theory and empirical
reality of defense logistics in Indonesia. According to CSCMP
(2013), logistics emphasizes the efficiency and effectiveness of the
flow of goods, services, and information, which is reflected in the
dominance of the words "logistics," "supply," "information," and
"distribution." This proves that the core of defense and humanitarian
logistics lies in the ability to maintain the smooth supply of the
supply chain in a timely manner and on target. Meanwhile, as
explained by Ballou (2004), logistics management does not only
concern the technical aspects of distribution but also includes
planning, operating management, and coordination between actors.
The findings of the word management, planning, operations, and
coordination strengthen the view that in the Indonesian context, the
success of defense logistics is largely determined by the synergy
across institutions, including the Indonesian military (TNI), BNPB,
regional government, and non governmental organizations[53].
Furthermore, Law No. 34 of 2004 confirms defense logistics as part
of the fostering of Indonesian military forces directly related to
combat readiness and military operations other than war (OMSP).
This is reflected in the emergence of the words "defense," "military,"
"national," "tactical," and "response," which shows that the practice
of Indonesian defense logistics remains based on the legal mandate
to ensure readiness to face military threats and provide support for
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humanitarian operations. Thus, the results of this analysis underline
that defense logistics in Indonesia is not just a technical function but
is a strategic instrument based on theory, cross-actors, and national
regulation coordination[54].

Thus, defense logistics in Indonesia cannot be understood
only as a technical matter for providing and distributing material but
has become a strategic instrument that determines the success of
defense missions and humanitarian operations. The analysis shows
that logistics includes theoretical dimensions, such as the efficiency
of the flow of goods and information as confirmed by CSCMP, and
managerial aspects that demand planning, management, and
coordination across institutions as described by Ballou.
Furthermore, defense logistics is also rooted in national regulations,
namely Law No. 34 of 2004, which placed logistics as part of
fostering Indonesian military forces for combat readiness and
military operations other than war (OMSP). That is, defense
logistics not only supports the availability of equipment or supply
but also plays a role in maintaining the legitimacy and effectiveness
of the country in dealing with threats, disasters, and humanitarian
crises. This confirms that the strengthening of digital, integrated,
and adaptive defense logistics is a strategic need to ensure the
readiness of the country in various emergency conditions[55].

This cloud shows that defense logistics has a much broader
meaning than just a material distribution process[56]. The
visualization confirms that logistics includes strategic dimensions
related to planning and decision making, cross level coordination
between the Indonesian military, BNPB, local governments, and
non governmental actors, as well as digital technology support that
enables transparency and speed of information flow[57]. The
dominance of the word "logistics" at the center shows that all key
concepts ranging from defense and military to supply
andhumanitarian are bound to one main axis, namely how logistics
is used as a key instrument in sustaining national defense while
ensuring the effectiveness of humanitarian operations[58]. These
findings interpret that defense logistics research in Indonesia must
be seen as a strategic study, not merely technical, because its role is
crucial in answering emergency needs, strengthening national
resilience, and building public trust in the ability of the state to
protect its citizens[59].

Figure 3: Hierarchy Chart

Domination theme Efficiency and effectiveness show that
the core of defense logistics strengthening in Indonesia lies in the
ability to manage the flow of goods, services, and information in a
timely manner, on target, and save resources. This is in line with the
definition of CSCMP (2013), which confirms efficiency and
effectiveness as the main goal of logistics, where the success of the
system is not only measured by the availability of supply but also
by speed, accuracy, and costs incurred. In the context of this
research, the meaning is that efforts to strengthen defense logistics,
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both to support combat and humanitarian operations, must place
efficiency and effectiveness as a strategic priority. That is, the
digitalization of the logistics system, infrastructure improvement,
and multi-actor coordination not only function as technical
instruments but also as mechanisms to ensure that logistics is truly
able to sustain national defense while providing a quick response in
the situation of the humanitarian crisis[60].

The appearance of distribution as an important dimension
emphasizes that the availability of logistics will not have a real
impact without a reliable, timely, exact number of distribution
systems that are on target. In humanitarian operations, distribution
is a determining factor because it involves a direct meeting of the
needs of the affected community or conflict, while in the military
context, the distribution ensures the readiness of troops in dealing
with threats. This is in line with Law No. 34 of 2004, which places
material distribution as an integral part of fostering the power of the
Indonesian military so that the distribution is not only a technical
function but also a strategic aspect that affects the effectiveness of
the country's defense and legitimacy. In this study, the meaning is
that logistics distribution becomes a bridge between the availability
of resources and meeting real needs in the field, so that the
strengthening of the distribution system, both through
infrastructure, digital technology, and multi actor coordination, is an
absolute requirement to realize strong and responsive defense
logistics[61].

The appearance of transportation as one of the significant
dimensions confirms that the mobility factor is the main determinant
of the success of defense logistics in Indonesia. With the
geographical characteristics of the islands, land, sea, and air
transportation are not only means of connecting but also strategic
instruments that ensure that logistics distribution can reach remote
areas, borders, and disaster-affected areas. This is in line with the
view of Ballou (2004), which emphasizes that transportation is a
vital element in logistics management because it determines the
speed, cost, and accuracy of the flow of goods. In the context of this
research, the meaning is that strengthening defense logistics in
Indonesia cannot be separated from increasing integrated
multimodal transportation capacity, both through infrastructure
development and the use of digital technology for route planning,
cross-mode coordination, and operational supervision. Thus,
transportation is the key that connects the national defense strategy
with the effectiveness of humanitarian responses[62].

The appearance of planning flow with a large portion
emphasizes that planning is an important foundation in defense
logistics management, especially to deal with the dynamics and
uncertainty of humanitarian operations. In practice, logistics
planning not only includes determining material needs but also
anticipating risks and adjustments to geographical conditions, as
well as reserve strategies if the main distribution channels are
disrupted. This is in line with CSCMP (2013), which places
planning and implementation as a core part of the logistics process
so that the flow of goods, services, and information can run
efficiently and effectively. In the context of this research, the
meaning is that strengthening digital based defense logistics must
focus on planning integrated with information systems so that
decisions can be taken faster, transparently, and data based.Thus,
planning flow is not just an administrative function but a strategic
instrument that determines logistics readiness in answering
emergency needs in a timely and on target manner[63].
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The emergence of other indicators such as organizational
objectives, inventory management, implementation flow, and
goods, services and information flow, although with a smaller
portion, still shows its important role in the whole defense logistics
system. Organizational objectives emphasized that every logistics
activity must be in harmony with the strategic objectives of the
organization, namely supporting the readiness of national defense.
Inventory management in accordance with the view of Ballou
(2004) is the key in maintaining a balance between availability and
needs so that supply does not experience weaknesses or overloading
strengths. Implementation Flow shows the importance of the
structured implementation process so that the logistics plan can be
realized in the field. Whereas Goods, Services & Information Flow
shows that logistics is not only related to material but also to
services and information that support the smooth operation. In the
context of Law No. 34/2004, all of these aspects are directly related
to meeting the operational needs of the Indonesian military, both for
combat readiness and humanitarian operations, so that even though
the portions are smaller in analysis, its role remains crucial to ensure
the defense logistics system runs as a whole and sustainably[64].

Visually, the diagram confirms that the main pillar of defense
logistics strengthening to support humanitarian operations lies in the

Aoy Do

oy 4 P

Finds that efficiency & effectiveness occupies a portion of around
16% and asserts that this dimension is a dominant factor in the
success of defense logistics, especially when supporting
humanitarian operations. Efficiency is needed so that the flow of
goods, services, and information can be managed quickly and
precisely and save resources, while effectiveness ensures that all
logistics activities actually achieve the goal, namely meeting the
needs of the affected community and optimal support for Indonesian
military operations[65]. This is in line with the definition of CSCMP
(2013), which places efficiency and effectiveness as the core of
logistics, so the meaning in this study is that the strategy of
strengthening defense logistics must focus on system digitalization
efforts, distribution transparency, and integration of coordination
between actors so that humanitarian operations in Indonesia can run
more resiliently, responsively, and reliably[66].

Distributions that occupy a portion of about 12% show that
the success of defense logistics is not enough only with the
availability of supply but is largely determined by the ability to
channel logistics in a timely manner, exactly, and on target. In
practice, distribution is a key in both the context of War Military

et e gy Loesgpentine

e

Figure 4: Coding Proportion of Percentage Coverage

efficiency, distribution, transportation, and careful planning. These
four aspects are foundations that ensure logistics is not only
available but also reaches parties who need it on time and on target
and saves resources. On the other hand, elements such as inventory
management and organizational objectives, even though the
portions are smaller, remain important as a buffer for the
sustainability of the system, because without good inventory
management and harmony with organizational goals, the logistics
system will lose its strategic direction. Thus, the success of
Strengthening Logistics Defense and Digital Technology to
Optimize Humanitarian Operation Support in Indonesia is largely
determined by the ability of the Indonesian military and the
government to optimize distribution and transportation, guarantee
the efficiency and effectiveness of the entire process, and support it
through digital technology based planning such as logistics
information systems, Geographic Information System (GIS), and
Dashboard Monitoring that is able to provide vision and
effectiveness, and support it through digital technology based
planning such as logistical information systems, Geographic
Information System (GIS), and Dashboard Monitoring is able
accuracy, and transparency in making operational decisions[64].

Edmtirrimes - Comlivigg

Operations (OMP) and Military Operations Besides War (OMSP),
because it directly involvesthe readiness of troops and meeting the
needs of disaster-affected communities. This is in line with the
mandate of Law No. 34 of 2004, which emphasized the distribution
of material as part of the fostering of Indonesian military strength,
so that its meaning in this study was that the strengthening of
distribution, both through infrastructure improvement and
utilization of multimodal transportation paths, as well as digital
technology integration, is a strategic necessity to ensure defense
logistics is truly able to sustain the effectiveness of humanitarian
operations in Indonesia[67].

Transportation, which occupies a portion of about 9%, shows
that the mobility factor is a strategic element in defense logistics,
especially with the geographical conditions of Indonesia as an
archipelago that demands land, sea, and air. The success of
humanitarian and defense operations is largely determined by the
ability to move supplies to remote areas, borders, and areas affected
by disasters quickly and safely[68]. This is in line with the view of
Ballou (2004), which emphasizes that transportation is a vital
component of logistics management because it affects the speed of
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distribution as well as cost efficiency. In the context of this research,
the meaning is that the strengthening of defense logistics cannot be
separated from the development strategy and integration of
multimodal transportation, as well as the use of digital technology
for route planning, operational supervision, and cost control, so that
the Indonesian military logistics system is able to answer
Indonesia's geographical challenges more adaptively and
effectively[69].

Planning flow, which occupies a portion of about 7%,
confirms that the success of defense logistics is greatly influenced
by the quality of planning as well as controlling distribution.
Without careful planning, risk distribution is not on target, late, or
not as needed, especially in disaster emergency situations and
conflicts that are full of uncertainty. With a systematic planning
flow, logistics can be regulated from the needs identification stage,
allocating resources, to the selection of alternative transportation
paths[70]. This allows the defense logistics system to be more
adaptive, both in supporting military operations and humanitarian
operations, because every obstacle in the field can be anticipated
with a reserve scenario. In the context of this research, the meaning
is that digital technology-based distribution planning, such as
system logistic information, GIS, and Dashboard Monitoring,
becomes a strategic instrument so that the TNI and the government
are able to respond to the crisis more quickly, accurately, and
transparently[71].

Organizational objectives and inventory management with a
portion of about 3% emphasized that defense logistics management
is not only regulating the movement of goods but must also be in
harmony with the strategic objectives of the organization and ensure
appropriate inventory management so that there are no
shortcomings or advantages that can interfere with operations.
Meanwhile, Goods, Services & Information Flow, as well as
implementation flows that occupy a portion of about 2%, even
though it looks small, still has an important meaning because it
involves the integration of data, the smooth implementation of
logistics policies, and the support of valid information flow for
decision-making. In the context of this research, the meaning is that
although these aspects arise with a smaller portion than other
dominant dimensions such as efficiency, distribution, and
transportation, their existence is a supporting factor that ensures the
defense logistics system runs consistently, transparently, and
adaptively so that the main objectives of supporting the readiness of
Indonesian military combat as well as humanitarian operations can
be achieved sustainably[72].

Visually, the priority pyramid shows that the success of
defense logistics in supporting humanitarian operations in Indonesia
is largely determined by the ability of the Indonesian military and
the government to manage a number of key aspects in an integrated
manner. First, the efficiency and effectiveness of the flow of goods,
services, and information must be a top priority so that logistics
distribution takes place quickly and precisely and saves resources.
Second, distribution needs to be optimized as the heart of the
logistics system so that the supply actually reaches the parties that
need it according to time, amount, and target. Third, land, sea, and
air multimodal transportation must be strengthened to answer
Indonesia's geographical challenges as an archipelago, including
reaching remote and border areas. Fourth, logistics planning is
demanded to be adaptive with digital technology support such as
satellites, Unmanned Aerial Vehicles (UAV), system logistic
information, GIS, and Dashboard Monitoring to anticipate risks and
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uncertainty in the field[73]. Fifth, inventory management and policy
implementation become the support of the system so that stock is
always maintained and logistics policies can be operationalized
consistently in various emergency situations[74].
Integration of PMESII Framework Findings and NVIVO
Analysis Findings

Based on the manufacturing of problems based on the
PMESII framework with the findings of NVIVO 12 software show
that defense logistics in Indonesia face political barriers in the form
of overlapping regulations and politicization that weaken
coordination; Military barriers in the form of separatist threats and
cyber attacks that interfere with the distribution and information
system; Economic barriers in the form of food limitations, lack of
budget, and price increases that increase vulnerability[75]; Social
barriers in the form of vulnerability to the poor and low community
participation that reduces the legitimacy of the government and the
Indonesian military; Information resistance in the form of low
literacy, tissue disorders, and disinformations that slow down the
response; as well as infrastructure barriers in the form of limited
access to transportation and the geographical conditions of the
islands that cause distribution stagnation[76].

This meeting confirms that defense logistics can no longer
be understood only as a technical function but must be seen as a
strategic system based on digital technology that demands the
efficiency of the flow of goods, services, and information as
confirmed by CSCMP (2013); planning, inventory management,
transportation, and distribution as explained by Ballou (2004); and
the legal mandate in Law No. 34 of 2004 concerning the Indonesian
militar[77]y. With technological integration such as satellites,
Unmanned Aerial Vehicles (UAV), system logistic information,
GIS, and Dashboard Monitoring, defense logistics systems can be
more effective, efficient, adaptive, transparent, and tough in
supporting the readiness of combat and humanitarian operations, as
well as strengthening public trust in the TNI as a defense tool for
national defense in protecting the safety of the people and
nationality of the nation[78].

IV. DISCUSSION

Meaning of the findings of this research is that defense
logistics in Indonesia can no longer be understood only as a
technical function of providing and distributing material but must
be seen as a complex strategic system and based on digital
technology. Multidimensional barriers identified through the
framework of PMESII (Politics, Military, Economy, Social,
Information, and Infrastructure) show that the problem of defense
logistics does not stand alone but is interrelated with regulatory
governance, security aspects, availability of resources, community
participation, information literacy, and geographical conditions of
the island. Therefore, the findings of this research confirm that the
success of defense logistics in supporting humanitarian operations
can only be achieved through the integration between the efficiency
of the flow of goods and information and logistics management that
includes planning, inventory, transportation, and distribution that

Important The results of this study lie in the affirmation that
the weaknesses of logistics distribution in Indonesia are mostly
sourced from the absence of an integrated, transparent, and real-time
information system. Barriers to the distribution of assistance are not
only triggered by physical limitations such as infrastructure or
transportation but also by inaccuracies in information, delays in
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data, and weak coordination between actors. Therefore, the
development of integrated information systems becomes crucial
because it allows the flow of goods, services, and information to be
managed more efficiently and accountably and can be monitored
directly by all stakeholders to ensure fast and appropriate responses.

The contribution of this study in the field of informatics lies
in the provision of empirical evidence that the application of an
integrated information system in defense logistics does not only
function to improve operational technical efficiency but also
becomes a strategic instrument in strengthening the country's
legitimacy. Transparency and speed of distribution of assistance that
can be verified by the public will encourage the growth of public
confidence in the government and the TNI, especially in the crisis
situation. Thus, this research expands the perspective of informatics
study by placing information technology not only as a managerial
tool but also as a strategic element that supports the stability of the
country and strengthens social trust in the context of defense and
humanitarian operations.

The contribution of this research in the field of technology
lies in the empirical proof that the use of digital technology such as
satellites, Unmanned Aerial Vehicles (UAV), Silogs (Logistics
Information Systems), GIS (Geographic Information System), and
Dashboard Monitoring can be a strategic solution in strengthening
the Indonesian defense logistics system. Technology is no longer
positioned as an administrative device but rather as the main
instrument that is able to increase the efficiency of the flow of
goods, ensure information transparency, strengthen the accuracy of
decision-making, and accelerate responses in disaster emergency
situations and conflicts. Thus, this study made a real contribution to
the development of technology by showing how digital innovation
can be adapted in the context of defense and humanitarian
operations so that technology plays a role not only as a supporting
factor but also as a core element in building modern, tough, and
responsive defense logistics.

The contribution of this research in the field of education
confirms that the success of digital technology transformation in
defense logistics is very dependent on increasing the capacity of
human resources through appropriate education and training. This
finding reinforces the relevance of experiential learning theory,
which emphasizes the importance of learning processes through
direct experience, reflection, conceptualization, and application of
digital technology in real situations of humanitarian operations.
Thus, this research expands the contribution to the field of education
by showing that the mastery of logistics technology cannot stop at
theoretical aspects but must be integrated with integrated practical
learning in the military curriculum and cross-agency training
programs. This approach will form the competence of Indonesian
military soldiers and supporting actors who are adaptive,
professional, and ready to face the dynamics of disasters and
conflicts in Indonesia.

The contribution of this research in the field of management
is to emphasize that defense logistics must be understood as a
strategic system that demands cross-actor coordination, adaptive
planning, and measurable management of resources. The results
showed that the success of humanitarian operations was not only
determined by the availability of logistics but also by how planning,
distribution, transportation, and inventory were managed in an
integrated manner by competent human resources. Referring to the
view of Ballou (2004), this research enriches management studies
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by emphasizing the importance of integration of risk management,
multi level coordination between the Indonesian military, BNPB,
local governments, and NGOs, as well as the use of digital
technology to increase operational effectiveness. Thus, this study
presents a real contribution to management literature through the
adaptive, transparent, and efficient defense logistics management
model in dealing with crises in an archipelago such as Indonesia, as
well as interpreting defense logistics not as a mere technical
function, but as a strategic instrument that determines the resilience
and legitimacy of the state.

The contribution of this research in the field of informatics
confirms that the quality of data and information systems is the core
success of defense logistics. Findings show that information barriers
such as low digital literacy, network disorders, and the rise of
disinformation have the potential to weaken the effectiveness of
distribution and reduce the level of public trust. By offering
satellite-based solutions, Unmanned Aerial Vehicle (UAV), Silogs,
GIS, and Dashboard Monitoring, this study emphasizes the
importance of data integration in real time, information validation,
and logistics flow transparency to support strategic decision
making. The contribution to the field of information lies in the
expansion of the application of the concept of integrated
information systems into the realm of defense and humanity, where
information technology not only functions to improve technical
efficiency but also becomes the main pillar in building
accountability, public trust, and state legitimacy.

This research emphasizes that defense logistics in Indonesia
still face serious multidimensional barriers as mapped through the
framework of PMESII, starting from the political aspects in the form
of overlapping regulations; military aspects such as separatist
threats and cyber attacks; economic aspects related to the limited
sources of food and budget; social aspects in the form of
vulnerability of the poor and low participation; and limited
transportation access in the islands. This overall obstacle shows that
defense logistics can no longer be understood as a technical function
of supply and distribution but must be placed as a strategic system
based on digital, efficient, adaptive, and integrated technologies so
as to be able to answer emergency needs, strengthen the readiness
of the Indonesian military, and increase the legitimacy of the state
in humanitarian and defense operations.

In the field of technology, the findings of this research
confirm that defense logistics modernization can only be achieved
through satellite system integration, unmanned aerial vehicles
(UAV), system information logistic, GIS, and dashboard
monitoring as the main instruments supporting -efficiency,
transparency, and response speed. In terms of informatics, this
research shows the urgency of the development of logistics
information systems that are real-time, transparent, and integrated
so as to be able to support strategic decision-making in crisis
situations. From the management perspective, the results of research
expanding the literature show that the success of defense logistics is
largely determined by the coordination of actors, adaptive planning,
and measurable inventory management to deal with disaster
dynamics and conflict. Meanwhile, in the realm of education, this
research emphasizes that the mastery of logistics technology is not
sufficiently based on theory but must be developed through the
experiential learning approach that emphasizes practical training,
simulation, and field experience in the humanitarian operation
scenario.
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The main benefit of this study lies in the affirmation that
defense logistics is not only a technical function but also a strategic
instrument that strengthens the role of the Indonesian military in
humanitarian operations. Through digital technology-based
conceptual models, this research shows how distribution efficiency
can be improved, emergency responses are accelerated, and
legitimacy and public trust in the country are strengthened. In
addition, this research contributes a conceptual contribution that is
relevant to defense policy makers and practitioners, especially in
integrating logistics management theories with practical needs in
the field, so that defense logistics strategies can be more adaptive,
transparent, and responsive to the dynamics of crisis in Indonesia.

The limitations of this study lie in the dominance of the use
of secondary data sourced from documents, regulations, and online
media, so the results of the analysis have not fully represented
empirical conditions in the field. In addition, the focus of research
emphasizes the conceptual aspects of technological integration
without being accompanied by quantitative testing on the
effectiveness of the application of digital logistics systems in
Indonesian military units in real operations. These limitations
indicate that the research findings are still initial and require further
testing through primary data, such as in-depth interviews,
observation, and direct case studies on the implementation of
humanitarian operations, so that the validity and relevance of
conceptual models can be strengthened.

The next research is to test digital-based defense logistics
models with a mixed-methods approach so that conceptual validity
can be strengthened through empirical data support. Further
research is also important to involve key actors such as the
Indonesian military, BNPB, regional government, and NGOs to
evaluate the implementation of collaborative logistics information
systems in the field. In addition, the direction of future research can
be focused on the development of disaster scenarios and conflicts
by utilizing the latest technology, such as Digital Twin and
Unmanned Aerial Vehicle (UAV), to test the effectiveness of
defense logistics models in situations that are close to real
conditions.
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