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This research aims to evaluate the progress of the Indonesian Navy’s Minimum Essential Force (MEF)
initiative, focusing specifically on its impact within the North Natuna Sea region. Utilizing a quali-
tative descriptive statistical approach, the research integrates the Delphi-Analytical Hierarchy Process
(AHP) and the Technique for Order by Similarity to Ideal Solution (TOPSIS) to support its analysis.
The impact of achieving the MEF is dissected into three main criteria: Deterrent Effect, Bargaining
Power, and Maritime Security Threat. The research identified 4 sub-factors for both Deterrent Effect
and Bargaining Power, and 6 sub-factors for Maritime Security Threat, all determined through con-
sensus among expert panelists. In assessing the impact of MEF achievements using the 3D model, five
strategies were pinpointed for their significantly high and low impacts. The strategy to increase the allo-
cation of the state budget for the maritime sector (S1) scored the highest, whereas the strategy involving
universities in defense technology research and Transfer of Technology (TOT) purchases (S4) scored
the lowest.Sensitivity analysis revealed that the weights of certain factors, notably military capability
and diplomatic skill sub-factors, significantly influence the ranking of strategies. These sub-factors
were particularly sensitive to changes in weight. Despite this, the overall model is deemed robust, as
evidenced by the minimal variation in strategy rankings under different scenarios.
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1. Introduction.

Territorial disputes in the South China Sea (SCS) remain
a significant security challenge within the ASEAN region due
to conflicting claims. The SCS spans approximately 3 million
km2, bordered by China and Taiwan to the north, several South-
east Asian nations to the west, the Philippines to the east, and
Kalimantan, Indonesia, to the south.

This maritime region is surrounded by ten countries, includ-
ing Brunei Darussalam, Cambodia, China, Indonesia, Malaysia,
the Philippines, Singapore, Taiwan, Thailand, and Vietnam (Scho-
field et al, 2016). Indonesia has been increasingly involved in
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the SCS disputes after China extended its claim to the north-
ern region of the Natuna Islands in the Riau Islands Province,
an area within Indonesia’s Exclusive Economic Zone (EEZ).
China justifies its claim by citing historical fishing rights (Dugis
et al, 2018). The potential for conflict in the SCS raises con-
cerns that the Natuna Sea and its vicinity could become a battle-
ground for contesting nations and major powers with interests
in the SCS.

Consequently, it is imperative for the Indonesian Navy to
maintain a state of readiness to safeguard territorial sovereignty
over the Natuna waters should disputes escalate into armed con-
flict (Utomo, Prihantoro dan Adriana, 2017). Marsetio (Marse-
tio, 2014), emphasizes the importance of consistently strength-
ening the Indonesian Navy in line with the national defense pol-
icy, the Minimum Essential Force (MEF), to prepare for such
eventualities. If Indonesia fails to meet the objectives of the
MEF, the country could face several risks, including: a) In-
creased threats to the sovereignty and territorial integrity of the



A. Widyaksa et al. / Journal of Maritime Research Vol XXI. No. III (2024) 177–191 178

Republic of Indonesia, potentially destabilizing national secu-
rity; b) Obstacles in achieving the national development goals
related to national defense; c) Diminished bargaining power of
the Indonesian government in international diplomacy, leading
to decreased influence in the international community; d) A
failure to develop the primary components of the MEF could
weaken national defense deterrence capabilities in the region;
e) A decline in the nation’s competitiveness index, affecting its
standing in the international environment; f) A reduction in the
Indonesian National Armed Forces’ (TNI) ability to perform its
primary duties.

Impact assessment has traditionally been a tool used in the
public sector to evaluate both the potential positive and nega-
tive future outcomes of public policies (Scherrer, 2023). The
relevance of impact assessments moving forward hinges on the
capacity of researchers and practitioners to showcase clear ben-
efits to a wide range of stakeholders (Bond dan Pope, 2012).
These assessments serve various purposes and are instrumental
in evaluating the environmental and social impacts of policies
and projects (Penfield et al., 2014).

They offer insights into the relative impacts of products and
processes throughout their life cycles, aiding in the evaluation
of trade-offs (Laurin dan Dhaliwal, 2017; Octavian et al., 2020)
applied the AHP-TOPSIS method to analyze the risk impact
of the development of ISIS in Southeast Asia. For compara-
tive purposes, impact assessments can utilize different Multi-
Criteria Decision-Making (MCDM) techniques, such as fuzzy
Promethee, fuzzy Vikor, Topsis, and others (Kaya dan Kahra-
man, 2011). This research aims to evaluate the progress of the
Indonesian Navy’s Minimum Essential Force (MEF) initiative,
focusing specifically on its impact within the North Natuna Sea
region. Utilizing a qualitative methodology grounded in 3D
modeling, the research seeks to scrutinize the current state of
MEF achievements and strategize its future development. The
significance of impact assessment in this context is underscored
by its ability to grant researchers the opportunity to identify and
analyze factors critical to the MEF’s success. This research en-
deavors to contribute to the field of defense management by of-
fering insights into the handling of territorial disputes through
impact assessment.

Furthermore, this research employs a qualitative descriptive
statistical approach, enriched by theories on Competitive Dy-
namics, Deterrent Effect, and Maritime Security Threats. The
research methodology integrates the Delphi technique, Analytic
Hierarchy Process (AHP), and Technique for Order Preference
by Similarity to Ideal Solution (TOPSIS), supported by a panel
of 15 experts.

The North Natuna Sea is chosen as the primary focus area,
and the research unfolds in several phases. Initially, it identi-
fies the key factors influencing the achievement of MEF objec-
tives and outlines a strategic development plan. Subsequently,
it delves into modeling the weightings of impact factors and se-
lecting strategies through a 3D model to formulate appropriate
responses. Finally, the research conducts a sensitivity analysis
on the impact assessment model to ensure its robustness and
reliability.

This research offers several contributions. Firstly, it ad-

vances research on the Defense Force by evaluating the im-
pact of Minimum Essential Force (MEF) development, ana-
lyzed through various lenses including Bargaining Power in
diplomacy (Harry & Nugraha et al, 2017), Deterrence effect
(Chadhafi et al, 2021), and the Capability to address maritime
security threats (Andalus dan Djuyandi, 2022). Secondly, it
establishes Confidence-Building Measures (CBMs) as both a
deterrence mechanism against threats and a strategic guide for
shaping defense posture policies (Santiko & Agustien et al, 2022).
Thirdly, this research acts as a follow-up on the recommen-
dations by Kaya & Kahraman (Kaya dan Kahraman, 2011),
aiming to assess environmental impacts employing alternative
methodologies.

2. Literature Review.

2.1. Competitive dynamics.

Dynamic competition theory, which emerged in the 1980s
within the strategic management field, emphasizes the inter-
play of attack and counterattack actions among firms (Chen
dan Miller, 2012). Chen (Chen, 2009), posits that competition
forms the core of strategic considerations, encapsulating a dy-
namic process involving actions and reactions by companies.
This interplay underscores a dependency relationship, wherein
a company’s competitive standing is vulnerable to its rivals’ de-
fensive or offensive strategies (Chen dan Miller, 2012). Com-
petitive dynamics encompass the entire spectrum of competitive
behaviors, meaning all actions and reactions executed by firms
within a market context. Importantly, the actions and reactions
of firms are deeply interdependent, with their strategic moves
significantly affecting their performance (Woo et al., 2021).

As outlined in the research, the theory of competitive dy-
namics serves as a tool for competitors to assess the ramifica-
tions of their actions and reactions within the competitive land-
scape. It has a notable impact on organizational activities con-
cerning the responses of rivals and overall organizational per-
formance. The theory suggests that the influence on organiza-
tional activities, particularly the degree to which an organiza-
tion either repetitively mirrors past actions or selectively incor-
porates new strategies into its strategic framework, is a critical
consideration (Baskoro, 2017).

2.2. Deterrence Effect.

Deterrence theory as a concept that emerged prominently
during the Cold War. This theory posits that a state seeks to
enhance its military capability and strength to deter or dissuade
adversaries from launching attacks, or at the very least, compel
them to reconsider such actions. Deterrence is operationalized
through military strategy, encompassing both tangible assets
like main defense systems (alutsista) and intangible elements
like military doctrine. The objective behind bolstering military
capabilities. is to highlight to potential aggressors the signifi-
cant risks involved in initiating an attack.

Strategically, the concept of deterrence is often juxtaposed
with defense, with both paradigms heavily relying on military
strength. However, the essence of deterrence, particularly as
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a defensive strategy, gained prominence post-World War I and
was extensively applied during the Cold War era. This applica-
tion is notably significant in the context of nuclear weapons de-
terrence and has also been relevant in addressing the challenges
of the War on Terrorism (John, 2002). A deterrence strategy is
deemed successful when it effectively convinces potential ag-
gressors that the costs of attacking would vastly outweigh any
potential benefits, thereby preventing conflict and maintaining
peace.

2.3. Defense Diplomacy.

The establishment of defense diplomacy as a strategy to
protect a country’s national interests reflects a nation’s recog-
nition of the need for security against diverse and emerging
threats (Saragih, 2018). This approach, particularly in times of
peace, leverages various infrastructures and the armed forces as
instruments that bridge security policies with foreign policy ob-
jectives. Defense diplomacy evolves through the collaboration
of state actors (including intelligence agencies and politicians),
non-governmental organizations, and even civil society, mark-
ing a comprehensive engagement in the diplomacy process.

Defense diplomacy differs from military diplomacy in its
execution and focus. While defense diplomacy aims at foster-
ing relations between nations through both formal and informal
means, military diplomacy is concerned with the application
of military capabilities to diplomatic negotiations, particularly
around security matters. In the contemporary global landscape,
defense diplomacy has emerged as a crucial element of a coun-
try’s defense, security, and foreign policy framework. This sig-
nificance is underscored by the trust and support garnered from
various nations during multilateral discussions on security is-
sues at both regional and international forums (Saragih, 2018).

Furthermore, the growth of defense forces can benefit from
the strategic use of defense diplomacy tools. Defense diplo-
macy, therefore, presents numerous opportunities and offers a
means to mitigate challenges in the context of national defense
force development (Iskandar, Wibisono dan Supandi, 2019).

2.4. Impact Assessment.

Since the enactment of the National Environmental Policy
Act of 1969 (NEPA) in the United States, the theory and prac-
tice of impact assessment have evolved significantly (Pope et
al., 2013). Impact assessment is a systematic process designed
to evaluate the effectiveness, relevance, and sustainability of an
organization’s current and future actions and initiatives. Its pri-
mary goal is to delineate the relationships among an organi-
zation’s inputs, outputs, and outcomes, aiding organizations in
making well-informed programmatic and institutional choices.

The International Association for Impact Assessment (IAIA)
outlines four key objectives of impact assessments: a) To com-
prehend the potential impacts of proposed actions, changes, or
interventions, and to prepare for addressing both positive and
negative consequences; b) To foster accountability towards a
wide range of stakeholders, including shareholders, employees,
donors, partners, customers, volunteers, and beneficiaries; c)
To identify necessary procedures and methodologies for future

policy development, planning, and project cycles; d) To facili-
tate decisions that are environmentally, socially, and economi-
cally sustainable, thereby supporting organizational growth and
development (Bond dan Pope, 2012).

Expanding on these foundations, our paper introduces var-
ied perspectives on the current state and future directions of
impact assessment within the context of defense management
strategy. We present our insights into the current advancements
in impact assessment, the forthcoming challenges, and poten-
tial research directions aimed at enhancing the role of impact
assessment in fostering sustainable development through in-
formed decision-making. This research specifically addresses
the impact of achieving Minimum Essential Force (MEF) based
on three impact criteria: Deterrent effect (D), Bargaining power
(B), and Threat to maritime security (T).

2.5. Minimum Essential Force.

Indonesia initiated the Minimum Essential Force (MEF) tar-
get as a strategic response to its defense requirements, con-
strained by a limited defense budget (Kennedy et al, 2023).
The MEF is aligned with the government’s Nawacita vision
and mission, which focuses on ensuring national security and
contributing to global peace. It aims to enhance Indonesia’s
defense capabilities to effectively address the evolving strate-
gic environment and to deter both internal and external, as well
as traditional and non-traditional threats (Santiko dan Agustien,
2022).

The MEF development was structured into three phases:
Phase I from 2010 to 2014. Phase II from 2014 to 2019, and
Phase III from 2019 to 2024. The completion rates of the MEF
development programs and activities were recorded at 52.33%
for Phase I, 59.69% for Phase II, and 68.9% for Phase III. The
primary goal of the MEF initiative is not to incite an arms race
or to achieve superiority for total warfare. Instead, it is meticu-
lously designed to elevate the country’s defense forces to a more
optimal standard, ensuring they are capable of exerting a deter-
rent effect, thus contributing to national and regional stability
(Ervin et al, 2022).

3. Methodology.

3.1. Delphi Method.

The Delphi method is designed to achieve consensus through
a systematic process of gathering and distilling the opinions and
judgments of experts and practitioners (Widiasih et al, 2015).
The method aims to facilitate a convergence of opinions by nar-
rowing down the spectrum of judgments, importantly doing so
in a manner that avoids the biases and errors typically asso-
ciated with direct, face-to-face interactions (Zio dan Maretti,
2015; Ahmad et al., 2021). In this study, a panel of 15 experts
was engaged to oversee and participate in the rounds of Del-
phi questionnaires (Flostrand, Pitt dan Bridson, 2020; Ribeiro
et al., 2021). The feedback process for each round of question-
naires usually requires two to three iterations to gather com-
prehensive feedback from the panel, with each round spanning
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an average of two weeks. The process is concluded once con-
sensus among the panel members is achieved. This consensus
is determined based on statistical measures such as mean, me-
dian, standard deviation, and interquartile range aligning with
the predetermined objectives of the Delphi method (Widiasih,
Karningsih dan Ciptomulyono, 2015). According to Karakikes
& Nathanail (2020), the Delphi process comprises three pri-
mary steps:

a. The first questionnaire was sent to the expert panelists
to ask for some opinions (from experience or judgment),
some predictions and recommendations.

b. In the second round, a recap of the results of the first
questionnaire was sent to each expert panelist to be able
to re-evaluate their first assessment on the questionnaire
using the set criteria.

c. In the third round, the questionnaire was sent back with
information on the panelists’ ratings and the consensus
results. The panelists were again asked to revise their
opinions or explain the reasons for disagreeing with the
group consensus.

The use of the Delphi method preceded the AHP approach
for the following reasons: 1) The Delphi method is based on
the subjective opinions of respondents, so that it can formulate
the overall objective or criteria that are revealed more flexibly;
2) The results of the Delphi approach have not been tested for
consistency of answers, so the AHP method complements the
proposed procedure for testing the consistency of individual and
group opinions and weighting the priority of the importance of
each criterion/objective. In this study, the Delphi method was
used to identify factors related to the impact of MEF achieve-
ment. In the identification of factors, the Delphi method was
used for up to three rounds.

3.2. Content Validation Indeks.

The Content Validity Index (CVI) stands as a pivotal method
for assessing the validity of an instrument’s content, widely rec-
ognized for its application in various research domains. It quan-
tifies the degree to which experts agree on the relevance or rep-
resentativeness of an instrument’s items, offering insights into
its content validity both at the item level (Item-level CVI or I-
CVI) and across the entire instrument (Instrument-level CVI).
The calculation of CVI is underpinned by expert evaluations of
each item, based on its content relevance or representativeness
(Almanasreh, Moles dan Chen, 2018).

In exploring factors that influence a panel’s consensus on
Minimum Essential Force (MEF) attainment in a given domain
(during a Delphi round), both means and standard deviations
are computed to gauge factor convergence. The assessment of
each objective’s importance by an expert panel is facilitated
through a 5-point Likert scale (Stancine et al., 2019). To as-
sess content validity, the research employs both the item-level
content validity index (I-CVI) and the scale-level average con-
tent validity index (S-CVI/Ave). The S-CVI/Ave is determined
by dividing the sum of I-CVI scores by the number of items.
An S-CVI/Ave of ≥0.8 is considered acceptable, whereas an

S-CVI/Ave of ≥0.90 denotes excellent overall content validity.
The I-CVI, on the other hand, is calculated as the number of ex-
perts rating an item ≥3 divided by the total number of experts,
with an I-CVI of ≥0.78 being acceptable. Literature suggests
that for a new assessment instrument to be considered valid, it
should achieve a total CVI of ≥0.90 or 90% and an I-CVI of
≥0.78 or 78% (Marisa, 2021).

In this particular instance, the S-CVI/Universe method was
not employed due to the large size of the expert panel, which
could potentially skew results towards unacceptable levels. Ad-
ditionally, this approach does not account for the possibility of
chance agreement among experts (Roya dan Behrooz, 2017)
emphasizing the method’s reliance on expert consensus with-
out adjustments for randomness in responses.

In exploring factors that influence a panel’s consensus on
Minimum Essential Force (MEF) attainment in a given domain
(during a Delphi round), both means and standard deviations
are computed to gauge factor convergence. The assessment
of each objective’s importance by an expert panel is facilitated
through a 5-point Likert scale (Stancine et al., 2019).

To assess content validity, the research employs both the
item-level content validity index (I-CVI) and the scale-level av-
erage content validity index (S-CVI/Ave). The S-CVI/Ave is
determined by dividing the sum of I-CVI scores by the num-
ber of items. An S-CVI/Ave of ≥0.8 is considered acceptable,
whereas an S-CVI/Ave of ≥0.90 denotes excellent overall con-
tent validity. The I-CVI, on the other hand, is calculated as the
number of experts rating an item ≥3 divided by the total number
of experts, with an I-CVI of ≥0.78 being acceptable. Literature
suggests that for a new assessment instrument to be considered
valid, it should achieve a total CVI of ≥0.90 or 90% and an
I-CVI of ≥0.78 or 78% (Marisa, 2021).

In this particular instance, the S-CVI/Universe method was
not employed due to the large size of the expert panel, which
could potentially skew results towards unacceptable levels. Ad-
ditionally, this approach does not account for the possibility of
chance agreement among experts (Roya dan Behrooz, 2017)
emphasizing the method’s reliance on expert consensus with-
out adjustments for randomness in responses.

3.3. Analitical Hierarchy Process (AHP).

The Analytic Hierarchy Process (AHP), devised by Saaty,
serves as a framework for addressing decision-making chal-
lenges. It uniquely accommodates both quantitative and quali-
tative factors by aligning them with the priorities of the decision-
maker. In the development of MEF (Minimum Essential Force),
the AHP method will be employed to assign weights to various
impact factors. This technique facilitates the intuitive assign-
ment of relative importance to different criteria through pair-
wise comparisons. A key strength of the AHP method lies in its
provision of a structured scale for measurement and a system-
atic approach to establishing priorities. Furthermore, it ensures
logical consistency in the evaluations utilized for priority set-
ting (Hasanah, 2016).

The steps of the AHP method in weighting the impact fac-
tors of achieving MEF include:
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a. Structuring the hierarchy of the problem at hand The prob-
lem to be solved is described based on its elements, namely
objectives, factors and sub-factors and then organized into
a hierarchical structure;

b. Creating a questionnaire and collecting data. Compar-
isons are made for each criterion and converted into quan-
titative numbers using linguistic terms.

c. Generating pairwise comparisons for the various criteria.
As explained earlier, the comparison values are processed
to determine the relative ranking of all criteria.

d. Determining the weight of each factor. Qualitative fac-
tors can be compared in accordance with predetermined
judgments to obtain a factor weight value. Pairwise com-
parisons are processed to obtain weight or priority values
with the following steps: 1) Give value to each criterion
to obtain a paired matrix; 2) Divide the value of each
element by the total column of each criterion to get the
normalized value of the matrix; 3) Add up the value of
each row of elements, then the amount is divided by the
number of elements owned so that the priority value is
obtained. Assessment of factors and sub-factors in pair-
wise comparisons using the Saaty Scale.

Table 1: Priority Scale.

Source: Saaty, 1990.

e. Logical Consistency For the calculation of logical con-
sistency the steps are as follows:
1) Determine λmaks by summing the results of the multi-
plication between the sum of each column in the pairwise
comparison matrix with the priority value column.

2) After getting λ max, the next step is to determine the
Consistency Index (CI) with the following formula:

CI =
λmaks − n

n
;

3) The Consistency Ratio (random consistency index) was
measured using the following formula:

Consistency Ratio =

CR =
CI
RI

If the CR ratio is 0.1 (i.e. 10%), the matrix is regarded
consistent and the W decision is accepted. Conversely, a CR of
more than that implies too many contradictions in the matrix.
The anticipation for the latter situation is to review the matrix,
then revise the weights loaded by the vectors.

Table 2: Randomized Consistency Index Value.

Source: Saaty, 1990.

3.4. Technique for Order by Similarity to Ideal Solution (TOP-
SIS).

The TOPSIS method, which stands for Technique for Order
of Preference by Similarity to Ideal Solution, is a multi-criteria
decision-making approach developed by Yoon and Hwang (1981).
It operates on the principle that the most favorable alternative
is the one that simultaneously minimizes the distance from the
positive ideal solution (PIS) and maximizes the distance from
the negative ideal solution (NIS), essentially from a geometric
standpoint. The method quantifies the proximity of each al-
ternative to the optimal solution by calculating the Euclidean
distances to both the PIS and NIS. TOPSIS assesses these dis-
tances to determine an alternative’s relative closeness to the
PIS, factoring in its divergence from the NIS (Namazi dan Mo-
hammadi, 2018).

The PIS is characterized by the aggregation of the optimal
values achievable across all criteria, while the NIS is the com-
pilation of the least desirable values for each criterion. The
TOPSIS method is favored in practical decision-making pro-
cesses due to its straightforward concept, computational effi-
ciency, and its capability to evaluate the relative performance
of various decision alternatives comprehensively (Yang et al.,
2018). The essential steps of the TOPSIS method, as applied in
this study, are outlined as follows:

a. Creating a matrix for each decision criterion, with the
following matrix equation.

b. Creating a normalized decision matrix
The matrix X = [Xi j] is normalized with the following
equation:

ri j =
xi j√∑m
i=1 x2

i j

where, i = 1, 2, . . . , n; j = 1, 2, . . . , n.
c. Creating a normalized weighted decision matrix. Multi-

plying the impact matrix by the weight of each AHP cri-
terion. With weights wi j = w1,w2, . . . ,wm is the weight
of the j criterion, the normalized weight matrix X is:



A. Widyaksa et al. / Journal of Maritime Research Vol XXI. No. III (2024) 177–191 182

Xi j = [w1,w2, . . . ,wm]


r1 r12 . . . r1n

r21 r22 . . . r2n

. . . . . . . . . . . .
rm1 rm2 . . . rmn



=


w1xr11 w1xr12 . . . w1xr1n

w2xr21 w2xr22 . . . w2xr2n

. . . . . . . . . . . .
wmxrm1 wmxrm2 . . . wmxrmn


w j = criterion weight j-number
ri j = normalized decision matrix r-element

d. Creating a matrix of positive ideal solutions and negative
ideal solutions. A+ is the symbol for positive ideal solu-
tion and A− symbol for negative ideal solution, with the
following equation:

A+=
{(

maxvij
∣∣∣ jεJ) , (minvij

∣∣∣ jεJ′) |i = 1,2, . . . ,m
}

=
{
v+1 , v

+
2 , . . . ,v

+
j , . . . ,v

+
n

}
A−=

{(
minvij

∣∣∣ jεJ) , (maxvij
∣∣∣ jεJ′) |i = 1,2, . . . ,m

}
=
{
v−1 , v

−
2 , . . . ,v

−
j , . . . ,v

−
n

}
J = { j = 1, 2, . . . , n| j} associated with benefit criteria
J′ = { j = 1, 2, . . . , n| j} associated with cost criteria

e. Calculating the separation distance. The distance between
each alternative can be measured by the n-dimensional
Euclidean distance.The gap between alternative Ai and
positive ideal solution A+

D+i =
√∑n

j=1 (vi j − v+j )2 , i = 1, 2, . . . , m

The gap between alternative Ai and ideal negative solu-
tion A−

D−i =
√∑n

j=1 (vi j − v−j )2 , i = 1, 2, . . . , m

where:
vi j = elements of normalized matrix
v+j = solusi ideal positif untuk kriteria jth

v−j = solusi ideal negatif untuk kriteria jth

f. Calculating the closeness to the positive ideal solution
Calculating the relative closeness of each alternative to
the positive ideal solution can be calculated by the fol-
lowing equation:

The relative closeness of Ai to A+/−is defined as:

Ci =
D−i

(D+i +D−i ) , 0 < Ci < 1 and i = 1, 2, . . . , m

Where,
C+i is the relative closeness of the i-th alternative to the
positive ideal solution.
If Ai = A+ thereby Ci = 1
If Ai = A− thereby Ci = 0

g. Calculating the impact preference value of each alterna-
tive Ranking alternatives that have been sorted from alter-
natives that have the largest C+i to the smallest. Where al-
ternatives have C+i and C−i is the result of the assessment
of the position of the MEF competitive impact level.

Based on the closeness of each alternative to positive ideal
impact, preference level value of each alternative choice can be
determined.

3.5. Conceptual Framework
This research was conducted in the Indonesian Sea, specifi-

cally at the outer boundary of the North Natuna Sea. It aimed to
evaluate the Indonesian Navy’s MEF achievements and its im-
pact within the North Natuna Sea area, focusing on it as a case
research and for the development of strategic initiatives. This
research utilized a qualitative descriptive statistical approach,
employing a three-stage decision-making process augmented
by the integration of the Delphi method, the Analytical Hierar-
chy Process (AHP), and the Technique for Order by Similarity
to Ideal Solution (TOPSIS).

The analysis commenced with the application of the AHP
method to assess impact factors and establish priorities for achiev-
ing MEF objectives. This was followed by the use of TOPSIS to
classify impact levels and to visualize them within a 3D impact
matrix, as demonstrated by Putra et al., (2023), along with a
sensitivity analysis to evaluate the reliability of the results based
on the criteria weights (Axelsson, Giove dan Soriani, 2021).

Delphi method was employed to achieve consensus through
iterative rounds of information collection regarding impact fac-
tors. This required soliciting opinions and judgments from ex-
perts and practitioners (Widiasih et al, 2015). A panel of 15 ex-
perts was selected in alignment with the methodology described
by Ribeiro et al.,(2021).

The Delphi survey was meticulously designed to gather data
on objectives or criteria, employing a 1-9 scale for each survey
round and framing impact assessment questions on a five-point
Likert scale. Following the approach of Tamasila et al. (2020),
eight experts were engaged to collect MEF data through email
and Google Forms, as suggested by Akter et al. (2022). The
experts involved were predominantly senior officials in the mar-
itime sector.

Criteria for expert selection were established as follows:

a. Possession of specialized knowledge and experience re-
lated to their role or involvement in military strategy and
agenda formulation, akin to that of a Chief Navy Officer
(Fletcher dan Griffiths, 2020);

b. Expertise in Minimum Essential Force (MEF) matters
(Nasa et al., 2021);

c. Relevant expertise to the research question (Nguyen et
al., 2022);

d. A minimum of 10 years of professional experience (Khalilzadeh,
Katoueizadeh dan Zavadskas, 2020)

e. An academic background at least at the Master’s level
(Guimarães et al., 2016). The input and insights from
these experts were crucial in constructing and refining the
MEF impact analysis model.
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The proposed conceptual framework of this reseachis shown
in Figure 1. The research object consists of three parts, includ-
ing:

• Identifying MEF development criteria and strategy;

• Analyzing, measuring, mapping the impact level of MEF
achievement and its sensitivity analysis using AHP-TOPSIS
approach;

This research further develops a model capable of assessing
and quantifying the impact levels of MEF achievements. The
adoption of the Delphi-AHP-TOPSIS integration technique for
this model is attributed to its numerous advantages, as high-
lighted by Zytoon (2020) and (Tuzemen, 2020).The operational
mechanism of this model is delineated in a flowchart, illustrated
in Figure 2. designed to address research questions 1, 2 and 3.

Step 1: Assessment of MEF Impact. The initial phase
involves assessing the impact of achieving MEF. The Delphi
method plays a pivotal role here, facilitating consensus-building
through a structured process of gathering and refining impact
factor information. The culmination of this phase involves the
integration of all collected data, serving as foundational input
for the Analytical Hierarchy Process (AHP). This input, along
with comprehensive literature reviews and expert consultations,
aids in creating a detailed mapping of all pertinent factors and
strategies essential for informed decision-making.

Figure 1: The Conceptual Framework of Impact Assessment.

Source: Modified from Singh & Sarkar, (2019), Octavian et
al., (2020), and Nengah Putra, (2023).

Step 2: Hierarchical Structure and Impact Evaluation.
In this stage, participants are presented with a questionnaire

aimed at eliciting responses to identify impact factors, which
leads to the establishment of a hierarchical structure. This is
followed by the application of AHP to calculate the relative im-
portance or weight of these identified factors. Subsequently, the
Technique for Order by Similarity to Ideal Solution (TOPSIS)
is employed to ascertain rankings and measure the value of im-
pact levels, culminating in the construction of an impact level
matrix.

Table 3: Value of Impact Assessment Level of Each Criteria.

Source: Modified From: Sudarsana (2021), Liu et al. (Liu et
al., 2012) and Nengah Putra et al., (2023).

Table 4: Value of Rating Level Impact Assessment Level of
Each Criteria.

Source: Modified From: Sudarsana (2021), Liu et al. (Liu et
al., 2012) and Nengah Putra et al., (2023).

Step 3: Sensitivity Analysis. The final stage involves con-
ducting a sensitivity analysis, which assesses the robustness of
the impact factors and strategies. This analysis serves as a criti-
cal response mechanism, ensuring the model’s adaptability and
reliability in reflecting the nuances of real-world scenarios and
strategic implications. In this study, we developed and evalu-
ated a hierarchical model through the application of multicrite-
ria decision-making techniques, specifically the Analytic Hier-
archy Process (AHP) and the Technique for Order Preference
by Similarity to Ideal Solution (TOPSIS).
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Table 5: Value Level of Impact Assessment.

Source: Modified From: Sudarsana (2021), Liu et al. (Liu et
al., 2012) and Nengah Putra et al., (2023).

Figure 2: 3D of Impact Assessment model.

Source: Modified Form: Nengah Putra et al., (2023) and
(Octavian et al., 2020).

To gauge the robustness of the results generated by the AHP-
TOPSIS analysis, it is crucial to undertake sensitivity analysis.
This is particularly important given the inherent uncertainties
in making subjective assessments. Sensitivity analysis, as de-
scribed by Axelsson et al.,(2021), assesses the dependability of
the outcomes by adjusting the weights assigned to the criteria.
Specifically, this analysis involved modifying the significance
attributed to the most heavily weighted sustainable practices,
following the approach by Ali et al.,(2023). In summary, the
sensitivity analysis substantiates the reliability and validity of
the evaluation results produced by the proposed model.

4. Results.

In this segment, we employ the Delphi-AHP-Topsis Method-
ology to evaluate the ramifications of attaining MEF, catego-
rizing the levels of impact and plotting them within a three-
dimensional impact matrix. Initially, the process involves pin-
pointing the factors influencing impact and formulating devel-
opmental strategies. Subsequently, we measure, evaluate, and
chart the impacts resulting from achieving MEF. Finally, the
assessment’s sensitivity is scrutinized.

4.1. Identification of impact factors and development strate-
gies.

This section elaborates on the systematic approach under-
taken to finalize the impact factors from three principal aspects:
Deterrence Effect, Bargaining Power, and Maritime Security
Threat . Given the stringent criteria, this research engaged a
panel of 15 maritime field experts to partake in a Delphi survey.
The design of the Delphi survey questionnaire was critical to
garner insights about the objectives or criteria in each survey
round. All panelists, comprising 12 practitioners at the mar-
itime manager level and 3 academics specializing in maritime
defense, completed three survey rounds.

Figure 3: Review of various rounds and number of indicators.

Source: Authors.

Round 1: The initial round involved distributing a Google
Form questionnaire to the 15 expert panelists. This question-
naire outlined the research and its objectives and included three
variable dimensions: 8 items on the deterrence effect, 8 on bar-
gaining power, and 9 on maritime security threats. Utilizing a
Likert scale of 1-5 for assessments, the estimated completion
time was between 10-15 minutes. The analysis revealed that all
dimensions were crucial for constructing the assessment tool, as
evidenced by the average importance rating of each dimension
being above 3 (mean). Item-CVI scores ranged from 0.40 to 1.
validating all items. The set achieved an S-CVI of 85% (≥0.8
is acceptable) and an I-CVI of 87% (I-CVI ≥0.78 is accept-
able), with no suggestions for theme or indicator modifications
(Lakmini et al., 2023). The first round led to the elimination
of 3 deterrence effect items, 2 bargaining power items, and 3
maritime security threat items, narrowing down from 25 to 18
items.

Round 2: Two weeks later, the second round asked experts
to assess the CVI of the remaining 18 items across the three di-
mensions. Item-CVI ranged from 0.67 to 1. again validating all
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items with a 1-5 Likert scale and maintaining the 10-15 minute
completion estimate. This round achieved an S-CVI of 85%
and an I-CVI of 81%, reaffirming the fundamental nature of all
dimensions, as the average importance rating of each remained
above 3. This round resulted in the removal of 4 items related to
sub-factors (Economic Resources, Population Size and Market
Potential, Wealth of Natural Resources, Geopolitical Dynam-
ics), reducing the item count to 14.

Round 3: After reformulating, the instrument underwent
a third evaluation round to assess final validity. The consen-
sus was nearly unanimous, with the I-CVI value at 1 for almost
all items, indicating 100% agreement among experts. This re-
sulted in an impressive S-CVI of 98%. Given the very good
I-CVI values, this round effectively completed the instrument’s
overall validity phase, negating the need for further evaluation.
All items fell into valid or very valid categories, achieving con-
sensus in the Delphi process.

Table 6: Summarizes the progression and outcomes of expert
opinions across rounds 1. 2 and 3 detailing the methodical re-
finement and validation of the instrument items through expert
consensus.

Source: Authors.

Utilizing information from the final phase, the AHP ap-
proach incorporates this data as foundational input for the cre-
ation of elements within the pairwise comparison matrix. Strate-
gies for alternative approaches, as gleaned from various litera-
ture reviews, primarily emphasize the augmentation of the state
budget percentage dedicated to the maritime sector. This en-
tails bolstering the Indonesian Navy and relevant entities’ capa-
bilities for conducting maritime crime enforcement operations,
with a budgetary provision of 22.587%. Additionally, there’s
a focus on enhancing maritime infrastructure and connectiv-
ity in coastal and border regions to facilitate logistics routes
(Kukuh et al., 2019). The government is urged to prioritize hu-
man resource development within the domestic industry as a
critical aspect of implementing the MEF policy (Andalus dan
Djuyandi, 2022).

Moreover, expanding international cooperation in defense

and participating in global peace missions under the guidance
of the United Nations and other global bodies is vital for con-
tributing to the maintenance of international order and peace
(Ardi, Siahaan dan Jandhana, 2022). The involvement of uni-
versities in researching technology and ensuring Technology
Transfer in every foreign Alutsista purchase are steps towards
the independent development of Alutsista (Wardhana dan Soe-
diantono, 2022).

4.2. Impact Assessment.

The following step involves organizing a hierarchy that en-
compasses goals, criteria, and alternatives/strategies. This struc-
ture was developed based on the impact assessment factors and
subfactors, derived from the Delphi consensus method’s out-
comes. Additionally, five alternative strategies were identified
through literature reviews (Kukuh et al., 2019; Andalus dan
Djuyandi, 2022; Ardi, Siahaan dan Jandhana, 2022; Wardhana
dan Soediantono, 2022), which include: a) Increasing the al-
location of the state budget for the maritime sector (S1), b)
Enhancing human resources for the domestic defense indus-
try’s development (S2), c) Boosting international cooperation
in the defense sector (S3), d) Engaging universities in research
on technology and Transfer of Technology (TOT) for defense
equipment (S4), and e) Establishing a robust information sys-
tem and infrastructure in maritime areas (S5).

Figure 4: Impact Assessment Achievement MEF Hierarchy.

Source: Authors.

The identification of impact factors or criteria is essential
for conducting the impact assessment analysis in achieving the
MEF. To this end, constructing a hierarchical structure serves
a critical function in identifying and building correlation rela-
tionships among these factors. Specifically, the deterrent ef-
fect factor encompasses four subfactors, while the bargaining
power factor also includes four subfactors. The maritime se-
curity threat factor is comprised of six subfactors. Moreover,
the development of an Alternative Strategy for MEF involves
five dimensions. All these hierarchical factors are depicted in
Figure 4.

Upon establishing the significance of key factors for a valid
questionnaire, a Consistency Index (C.I.) of 0.0 and a Consis-
tency Ratio (C.R.) of 0.0 were achieved across 3 main criteria
and 14 assessment sub-criteria. This indicates that the question-
naire adheres to the standard consistency criteria, confirming its
validity. The relative importance of these key factors, crucial
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Table 7: Overall priority weight and ranking of factors and sub-
factors.

Source: Authors.

for the impact assessment analysis towards achieving the MEF,
is detailed in Table 7. The application of the Analytic Hierar-
chy Process (AHP) methodology in this research underscores
the significance of deterrence effect and bargaining power cri-
teria, which collectively account for 40% of the importance,
while the aspect of maritime security threat is valued at 20%.

Among the 14 assessment sub-criteria, the five most criti-
cal are military capability (15.4%), diplomatic skills (12.8%),
economic power (11.1%), alliances and coalitions (10.9%), and
credible leadership (7.9%). The dominance of military capa-
bility and diplomatic skills as sub-criteria highlights the chal-
lenges faced by Indonesian defense sector policymakers in en-
suring national stability.

Following the determination of the weights for the impact
assessment criteria, a scheme for questionnaire selection was
developed. This scheme assesses the impact of the five dimen-
sions of alternative strategies on the aspects of deterrence effect,
bargaining power, and maritime security threat. The goal is to
identify the ideal positive solution that is most distanced from
the negative ideal solution. Priority is given to the most suit-
able strategies using a 5-step index scale, ensuring all variables
achieve their maximum value.

Table 8: Impact assessment value of deterrence effect.

Source: Authors.

Table 8 reveals how the different strategies rank in terms of
their contribution to the deterrence effect aspect. Among the
five strategies evaluated, three are identified as having a very
high impact level. These include: 1) increasing the allocation
of the state budget for the maritime sector (S1), 2) enhanc-

ing international cooperation in the defense sector (S3), and 3)
bolstering human resources for the development of the domes-
tic defense industry (S2), with proximity coefficients of 1.00.
0.927, and 0.896, respectively. Additionally, the strategy of es-
tablishing a robust information system and infrastructure in the
maritime area (S5) is recognized at a high level, with a close-
ness coefficient of 0.706. Conversely, the strategy involving
universities in technology research and Transfer of Technology
(TOT) for purchasing defense equipment (S4) is categorized at
a low level with a coefficient of 0.299.

Table 9: Impact assessment value of bargaining power.

Source: Authors.

Referring to Table 9, within the context of the deterrence
effect, an analysis of the five strategic dimensions reveals three
that are classified at a very high level of impact. These are:
1) the increase in the state budget allocation for the maritime
sector (S1), 2) the enhancement of international cooperation in
the defense sector (S3), and 3) the strengthening of human re-
sources in the development of the domestic defense industry
(S2), with respective proximity coefficients of 1.00. 0.900. and
0.871. Additionally, the strategy aimed at developing a strong
information system and infrastructure in the maritime area (S5)
is ranked at a high level, with a closeness coefficient of 0.718.
On the other hand, the strategy that involves universities in tech-
nology research and the Transfer of Technology (TOT) for pur-
chasing defense equipment (S4) is placed in the low category,
indicated by a coefficient of 0.300.

Table 10: Impact assessment value of threat maritime security.

Source: Authors.

Table 10 illustrates the assessment of the deterrence effect
aspect among five strategic dimensions, where four are rated at
a very high level of impact. These strategies include: 1) increas-
ing the state budget allocation for the maritime sector (S1), 2)
enhancing international cooperation in the defense sector (S3),
3) strengthening human resources for the development of the
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domestic defense industry (S2), and 4) developing a strong in-
formation system and infrastructure in the maritime area (S5),
with proximity coefficients of 0.933; 0.878; 0.823; and 0.821
respectively. Conversely, the strategy involving universities in
research on technology and Transfer of Technology (TOT) for
defense equipment purchasing (S4) is identified at a very low
level, with a closeness coefficient of 0.074.

Table 11: Impact assessment evaluation value level of strategy
MEF.

Source: Authors.

The concluding phase of the impact assessment analysis
involves establishing a reference value to ascertain the defini-
tive level of impact achievement. This determination hinges on
three pivotal variables: The Deterrence effect (D), Bargaining
power (B), and Maritime security threat (T). Given the multi-
dimensional nature of these factors, adopting a 3D model of-
fers the most appropriate means to visualize and understand the
impact levels comprehensively. This 3D approach facilitates a
spatial representation of how each variable interacts with the
others, thereby providing a clearer depiction of their collective
influence on the overall assessment.

Figure 5: Results of the 3D Matrix for MEF impact assessment.

Source: Authors.

In Table 11 and Figure 5. which present the results of the
impact calculations for the five MEF competitive strategies, it is
observed that these strategies vary significantly in their impact
levels, ranging from very high to very low. Specifically, two
strategies are identified as having a high impact: the first in-

volves enhancing human resources for the development of the
domestic defense industry (Strategy 2), which has impact val-
ues of 0.642 and 0.733. In stark contrast, two strategies are
noted for their very low impact: increasing the allocation of
the state budget for the maritime sector (Strategy 1) and foster-
ing university involvement in research and technology transfer
(TOT) for defense equipment purchases (Strategy 4), with re-
spective impact values of 0.933 and 0.007. The strategy aimed
at establishing a robust information system and infrastructure
foundation in maritime areas (Strategy 5) is assessed to have a
medium impact. In summary, the overall impact of implement-
ing these MEF competitive strategies in the North Natuna Sea
region of Indonesia is categorized as Medium.

4.3. Sensitivity Analysis.

Table 12: Weights of different scenarios on factors affecting the
deterrence.

Source: Authors.

Table 13: Relative closeness values with different scenarios on
deterrence factor.

Source: Authors.

Table 12 explores variations in the deterrence dimension by
altering the weight distributions across different scenarios, devi-
ating from the baseline results. This examination includes four
distinct scenarios. In the first scenario, the weight assigned to
the military capability criterion remains unchanged, with the
subsequent four criteria receiving equal weighting. This pro-
cess is methodically applied from the second scenario through
to the fourth, adjusting the weight for each subsequent sub crite-
rion. The relative closeness values derived under these varying
scenarios are presented in Table 13.

Table 14: Weights given in different scenarios on bargaining
factors.

Source: Authors.
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Table 15: Relative closeness values with different scenarios on
deterrence factor.

Source: Authors.

Table 14 presents the impact of modifying the weights within
the deterrence aspect to identify deviations from the initial find-
ings. This analysis comprises four scenarios. In the first sce-
nario, the economic power criterion retains its original weight,
and the remaining four criteria are assigned equal weights. This
approach is sequentially applied from the second through to
the fourth scenario, adjusting the focus to each subsequent sub-
criterion. The relative closeness values derived from these var-
ied scenarios are documented in Table 15.

Table 16: Weights given in different scenarios on threat factors.

Source: Authors.

Table 17: Relative closeness values with different scenarios on
threat factor.

Source: Authors.

Table 16 presents an analysis of how altering the weights
within the deterrence aspect influences deviations from the base-
line outcomes. This section encompasses six scenarios. In the
initial scenario, the territorial dispute criterion retains its origi-
nal weight, and the other six criteria are allocated equal weights.
This methodology is systematically applied from the second
scenario, focusing on the second sub-criterion, through to the
sixth scenario, each time adjusting the weight for one of the
sub-criteria. The relative closeness values derived from these
various scenarios are compiled in Table 17.

The outcomes of the sensitivity analysis, as depicted in Fig-
ure 6, indicate minimal variations in the ranking order across
different scenarios, affirming that increasing the (state budget)
allocation for the maritime sector (Scenario 1) consistently emerges
as a viable strategy in all tested scenarios. This consistency un-
derscores the robustness of the proposed model.

The methodology for evaluating the impact of MEF achieve-
ments on the strategic environment in the North Natuna Sea

Figure 6: The Results of 3D Sensitivity Analysis.

Source: Authors.

region was crafted around 3D models and a comprehensive hy-
brid decision support system. This approach was tailored for
application across various maritime defense activities, incorpo-
rating adjustments to impact factors and exploring alternative
MEF development strategies. A key innovation of this method
is the development of a 3D impact assessment model that inte-
grates the three critical elements of deterrence effect, bargaining
power, and maritime security threat. This model stands out as a
significant advancement in maritime defense research due to its
novelty. Furthermore, the application of both the Analytic Hi-
erarchy Process (AHP) and the Technique for Order Preference
by Similarity to Ideal Solution (TOPSIS) in the case research
demonstrates compatibility between these methods.

5. Implication.

Theoretical Implications: This research sheds light on the
qualitative aspects of managing defense strategies within the
maritime sphere of Indonesia, an area witnessing annual tech-
nological advancements and shifts in the stability of its strategic
environment, alongside evolving threats to maritime security. It
offers a foundational step for stakeholders aiming to evaluate
and develop a 3D model-based framework for impact assess-
ment. This tool is pivotal for policy strategy formulation, lever-
aging the solutions identified through this research. The pro-
posed framework facilitates a self-assessment of capabilities by
state actors, enabling them to benchmark against competitors
and strategize for enhancing their regional defense competitive-
ness.
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Practical and Managerial Contributions: This research stands
to benefit practitioners and decision-makers by acquainting them
with novel methodologies. It introduces a conceptual model for
assessing the minimum base force, aimed at aiding policymak-
ers in defense capability development. The anticipated outcome
is to guide stakeholders in shaping future policies for Minimum
Essential Force (MEF) enhancement. Furthermore, from a gov-
ernmental standpoint, the proposed model is expected to play a
significant role in managing territorial disputes, thus aiding in
the preservation of national and regional stability. It positions
itself as a strategic tool for negotiation, offering leverage in the
context of the South China Sea disputes.

Conclusions.

This research employs a 3D impact assessment analysis, de-
veloped specifically to evaluate the dimensions and impacts of
interventions in the North Natuna sea area of Indonesia. Uti-
lizing a 3D matrix approach that integrates Delphi, AHP (Ana-
lytic Hierarchy Process), and TOPSIS (Technique for Order of
Preference by Similarity to Ideal Solution), this method proves
to be an effective and efficient means of identifying key fac-
tors, and assessing and analyzing the impacts toward achiev-
ing MEF objectives. This framework facilitates the balancing
and comparison of impacts stemming from different elements
of maritime defense capabilities, while also building a database
enriched with factual data. It supports the identification and
comparative analysis of 14 subfactors.

Adopting new models within impact assessment is high-
lighted as a notable advantage of this analytical approach. When
applied to the maritime domain of Indonesia, the framework re-
veals advancements in maritime defense analysis models com-
pared to other methodologies. In terms of impact factors, the
research identifies three primary subfactors: Military Capabil-
ity (37.8%), Diplomatic Skills (32%), and Economic Power
(27.8%), with Military Capability and Diplomatic Skills emerg-
ing as the most significant sub-criteria in the impact assessment.

From the 3D impact assessment analysis, five Strategy Di-
mensions were pinpointed as exhibiting either a Very High or a
Very Low impact level. The strategies with the highest impact
scores involve increasing the (state budget) allocation for the
maritime sector (S1) and promoting university involvement in
technological research and Transfer of Technology (TOT) for
defense equipment (S4), scoring 0.933 and 0.007, respectively.

The sensitivity analysis indicates minimal variation in the
ranking order across different scenarios, affirming the robust-
ness of the proposed model. This analysis suggests that ad-
justing the weights and scores used in evaluating competitive
strategies can enhance decision-making processes, as it demon-
strates the significant role these factors play in strategy ranking.

This research acknowledges several limitations that pave
the way for future research avenues. Firstly, while the research
successfully identifies key factors influencing maritime secu-
rity threats, there is a pressing need to develop a comprehensive
framework that encompasses both tangible and intangible threat
factors. This is identified as a critical direction for subsequent
research. Secondly, future studies should aim to incorporate

additional selection criteria and explore diverse impact assess-
ment models, including the involvement of individual, organi-
zational, and policy-level actors, to ensure a more exhaustive
evaluation. Lastly, given the dynamic nature of impact assess-
ments in the evolving strategic landscape of MEF competitive,
this research does not delve into sustainability assessments in
strategic dimensions. Future research could significantly bene-
fit from offering simulation-based analyses focused on sustain-
ability, recognized as linking variables, and two were classified
as dependent, illustrating a complex network of interactions.
Notably, the absence of factors in the autonomous category em-
phasizes the significance of each factor within the coastal de-
fense framework.
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