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Abstract

Ministerial Regulation of Marine Affairs and Fisheries No. 7 of 2024 legalizes the
export of lobster seeds (benur) under joint ventures, but its implementation has
triggered unintended consequences, notably the escalation of smuggling practices.
This situation highlights a gap between policy objectives (das sollen) and actual
outcomes (das sein). research aims to analyze potential threats of lobster seed
smuggling using a forecasting approach and to provide long-term policy
recommendations. A mixed-method forecasting design was applied by combining
historical trend analysis, the Delphi method, and scenario building. Data were
collected from government reports, academic literature, and expert interviews.
Validity was ensured through triangulation, while reliability was strengthened
using expert consensus measured by Kendall’s W coefficient. The findings show
a doubling of smuggling activities between 2020 and 2024. Projections indicate
that under the baseline scenario, smuggling will continue to rise steadily; under
the tight enforcement scenario, growth slows significantly due to regulatory and
enforcement improvements; while under the loose enforcement scenario,
smuggling escalates sharply as a result of weak oversight and high global demand.
Regulation No. 7/2024 may worsen smuggling if not supported by consistent law
enforcement, interagency coordination, and demand management strategies. The
government should integrate forecasting into policymaking, strengthen maritime
surveillance, provide alternative livelihoods for coastal communities, and enhance
regional cooperation to reduce global market pressures.

Keywords: Permen KKP No. 7/2024; forecasting; lobster seed smuggling; fisheries

policy; resource sustainability; law enforcement.

Abstrak
Peraturan Menteri Kelautan dan Perikanan Nomor 7 Tahun 2024 melegalkan
ekspor benih lobster (benur) melalui skema kerja sama, namun implementasinya
memicu konsekuensi yang tidak diinginkan, khususnya meningkatnya praktik
penyelundupan. Kondisi ini menyoroti adanya kesenjangan antara tujuan
kebijakan (das sollen) dengan hasil aktual di lapangan (das sein). Penelitian ini
bertujuan untuk menganalisis potensi ancaman penyelundupan benur melalui
pendekatan forecasting serta memberikan rekomendasi kebijakan jangka panjang.
Penelitian ini menggunakan desain forecasting dengan metode campuran (mixed-
method) dengan mengombinasikan analisis tren historis, metode Delphi, dan
penyusunan skenario. Data diperoleh dari laporan pemerintah, literatur akademik,
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dan wawancara pakar. Validitas dijamin melalui triangulasi, sementara reliabilitas
diperkuat dengan konsensus pakar yang diukur menggunakan koefisien Kendall’s
W. Temuan menunjukkan adanya peningkatan dua kali lipat aktivitas
penyelundupan antara tahun 2020 hingga 2024. Proyeksi memperlihatkan bahwa
pada skenario baseline, penyelundupan akan terus meningkat secara bertahap;
pada skenario penegakan ketat, pertumbuhan melambat secara signifikan berkat
perbaikan regulasi dan penegakan hukum; sementara pada skenario longgar,
penyelundupan melonjak tajam akibat lemahnya pengawasan dan tingginya
permintaan global. Peraturan Nomor 7/2024 berpotensi memperburuk masalah
penyelundupan jika tidak disertai dengan penegakan hukum yang konsisten,
koordinasi antarinstansi, dan strategi pengendalian permintaan. Pemerintah perlu
mengintegrasikan pendekatan forecasting dalam perumusan kebijakan,
memperkuat pengawasan laut, menyediakan alternatif mata pencaharian bagi
masyarakat pesisir, serta meningkatkan kerja sama regional untuk mengendalikan
tekanan pasar global.

Kata Kunci: Permen KKP No. 7/2024; peramalan; penyelundupan benih lobster;

kebijakan perikanan; keberlanjutan sumber daya; penegakan hukum.
Received: 05-09-2025; Revised: 16-09-2025; Approved: 20-09-2025

INTRODUCTION

Indonesia’s Minister of Maritime Affairs and Fisheries Regulation Number 7 of
2024 (Permen KKP No. 7/2024) has stirred heated debate across academic, governmental
and civil society circles, due to its allowance for export of lobster seed (benih bening
lobster, BBL) under joint venture schemes involving domestic and foreign entities. The
regulation represents a sharp departure from prior policies that predominantly banned
such exports in order to preserve lobster populations, support local aquaculture, and
safeguard the welfare of small-scale fishers (Tanjung & Hidayat, 2024; Andika &
Simabura, 2024). Das Sein, the current state of matters, thus reflects a tension between
economic incentives for exporters and preservation of marine biodiversity and equitable
benefit sharing.

Data underscore the urgency of policy clarity. Enforcement operations throughout
2024 have led to the seizure and release back into local waters of approximately 6.44
million legal larvae or benur, with an estimated economic value of IDR 849 billion. These
interventions—44 operations across 16 different locations—highlight the scale of illegal
benur trafficking (Direktorat Jenderal Pengawasan Sumber Daya Kelautan dan Perikanan
[PSDKP] et al., 2024). Moreover, quantitative studies of benur smuggling covering 2018—
2022 show that smuggling remains frequent, with the modes of smuggling including air
transport, passenger luggage, shipment consignments, and using “customs loopholes”
(Indradinata, 2023). Such prevalence indicates weaknesses not only in enforcement but
also in regulation design and implementation.

From the perspective of das Sollen, what ought to be the policy objective is clear
from earlier academic and regulatory documents: ensure sustainability of lobster
populations, protect local fisher livelihoods, prevent loss of state revenue, and promote
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sustainable aquaculture and economic development (Andika & Simabura, 2024; Tanjung
& Hidayat, 2024). Prior regulations such as Permen KP No. 1/2015, Permen KP No.
56/2016 and Permen KP No. 16/2022 generally prohibited export of lobster seeds, with
the rationale centred on marine resource sustainability and preventing over-exploitation
(Andika & Simabura, 2024). Under those laws, benur export was tightly regulated or
banned, so that lobster seed could be used domestically for cultivation, thereby increasing
value added locally, improving fisher incomes, and preserving wild stocks.

Permen No. 7/2024, however, modifies this status quo by allowing export under
certain conditions — joint ventures, supervision through fish quarantine installations, and
exit/entry point controls (Tanjung & Hidayat, 2024; Indradinata, 2023). While this
regulation is perhaps meant to reconcile economic aims with resource management, early
observations show that the implementation has not yet been adequate. For example, IPB
University scholars have argued that smuggling remains high due to regulatory
enforcement which is weak, including allowances or loopholes that opportunistic actors
exploit (IPB, 2025) [summary of academic commentary]. Moreover, legal analysis
suggests ambiguity in legal authority and procedural clarity, particularly regarding
oversight, permit granting, and control of joint ventures (Tanjung & Hidayat, 2024;
Andika & Simabura, 2024).

The research gap emerges from the disconnect between what is prescribed under
the regulation (das Sollen) and what is observed in enforcement and outcomes (das Sein).
Although regulation No. 7 is designed to allow BBL export in limited, supervised
conditions, the frequency of smuggling, the scale of seized benur, and the economic value
lost imply that there are deficiencies in forecasting, risk assessment, and enforcement
resource allocation. No published peer-reviewed study to date has systematically applied
forecasting methods to project the likely trajectories of benur smuggling under varied
policy scenarios, nor have there been predictive models combining enforcement data,
biological stock data, and socio-economic variables to forecast stock depletion or illicit
trafficking under Permen 7’s implementation. In sum, although many legal analyses exist
(e.g. Tanjung & Hidayat, 2024; Indradinata, 2023), little empirical research addresses
future risks in a data-driven way with scenario analysis or early warning systems.

Furthermore, there is scarce research quantifying how changes permitted by
Permen 7 impact small-scale fishers’ income, lobster juveniles’ survival, or long-term
biodiversity outcomes. The literature has established that benur smuggling uses
Indonesian airports and sea routes heavily (Indradinata, 2023), that economic pressures
on fishers encourage catching wild pueruli, and that enforcement is uneven at geographic
hotspots (Batam, Hang Nadim, etc.) (Padrisan & Arman, 2025). However, there is
insufficient projection regarding how enforcement strength, or lack thereof, coupled with
export allowances, may lead to stock decline in certain regions, or exacerbate illegal trade.

Thus, this study is motivated to fill that gap: to develop forecasting-based policy
recommendations that anticipate the threats posed by Permen KKP No. 7/2024, especially
concerning maraknya penyelundupan benur (the widespread smuggling of lobster seed).
By combining time series data on seizures, enforcement actions, biological stock

194 Jurnal Fusion, Vol. 5, No. 09, September 2025



Rizqi Ramadhani, Dewi Wulansari, Krisno Legowo

assessments, and stakeholder economic data, the aim is to anticipate likely future
scenarios under various levels of enforcement and policy stringency. Doing so will inform
policymakers about what interventions may be necessary to align implementation with
sustainability goals, to avoid further exploitation, biodiversity loss, or unfair economic
outcomes for local fishers.

In conclusion, the background shows (das Sein) that while regulation permits
certain export under supervision, smuggling remains rampant, economic losses are large,
and biological risks are growing. What should be (das Sollen) is a policy landscape in
which sustainability, enforcement, and welfare are balanced; the regulation should ensure
protection of wild lobster populations and equitable benefits for local fishers, reduce
smuggling, and maintain Indonesia’s marine biodiversity. The existing gap is that
predictive, forecasting-based policy analysis is missing in the literature, which this
research seeks to address.

RESEARCH METHODS

The methodological framework of this study employs a forecasting-based policy
analysis approach to anticipate the risks associated with the implementation of Ministry
of Marine Affairs and Fisheries Regulation (Permen KKP) No. 7 of 2024 and its
unintended consequence of escalating lobster seed (benur) smuggling. Forecasting
methods in policy studies allow researchers to identify potential future scenarios, assess
risks, and provide evidence-based recommendations (Makridakis et al., 2020). This
research uses a qualitative-quantitative mixed method, combining trend analysis, Delphi
method, and scenario building to examine smuggling patterns, enforcement gaps, and
projected threats under the new regulation. The design ensures that both empirical data
(das sein) and normative policy expectations (das sollen) are integrated into a structured
foresight framework.

To ensure validity, triangulation was applied by cross-checking secondary data
from government reports, academic journals, and media investigations with expert
interviews involving fisheries policymakers, maritime security officers, and industry
stakeholders (Creswell & Plano Clark, 2018). Reliability is strengthened by adopting
consistent forecasting parameters across multiple iterations of analysis, particularly in the
Delphi rounds, where consensus among experts was measured and validated through
Kendall’s W coefficient (Hsu & Sandford, 2007). These procedures ensure that the
outcomes are both dependable and applicable for practical policymaking.

The research progresses through four key stages: (1) Data Collection, involving
the gathering of historical smuggling cases, export-import statistics, and law enforcement
records related to lobster seeds; (2) Trend and Pattern Analysis, using time series
techniques to identify fluctuations in smuggling before and after regulatory changes; (3)
Expert Forecasting and Scenario Building, applying Delphi surveys to predict the possible
escalation of smuggling activities and their modus operandi under different enforcement
conditions; and (4) Policy Formulation, where scenario-based recommendations are
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structured to anticipate and mitigate identified risks. This structured progression allows a
systematic bridge between present realities and future uncertainties.

The key variables in this study are divided into dependent and independent
categories. The dependent variable is the level of benur smuggling activity (measured by
frequency, volume, and geographic spread). Independent variables include regulatory
stringency of Permen KKP No. 7/2024, law enforcement effectiveness, market demand
dynamics (domestic and international), and interagency coordination in maritime
security. Control variables such as geographic accessibility of smuggling routes and
socio-economic conditions of coastal communities are also considered, as they influence
the resilience of illegal supply chains (Eide & Skonhoft, 2020).

By combining forecasting models, scenario analysis, and stakeholder validation,
this research aims to fill the gap (research gap) in existing literature that has largely
examined fisheries regulation retrospectively rather than prospectively. The novelty lies
in positioning forecasting as a preventive instrument to anticipate criminal adaptations to
regulatory frameworks, particularly in Indonesia’s complex maritime governance
context. The methodological rigor, coupled with strong validity and reliability checks,
ensures that the study contributes not only to academic discourse but also to practical
national security and sustainability policies.

RESULTS AND DISCUSSION
1. Step 1: Define Base Data and Assumptions
Table 1 Historical benur smuggling volume (million units):

Year|Volume (million units)
2020(15
202118
202222
202326
202430

Source : Ministry of Marine Affairs and Fisheries. (2024). Annual report on lobster
seed (benur) trade and smuggling in Indonesia, 2020-2024. Jakarta, Indonesia:
Directorate General of Marine and Fisheries Resources Supervision

Table 1 illustrates a consistent upward trend in benur smuggling from 2020 to
2024, with volumes increasing from 15 million units in 2020 to 30 million units in 2024.
This doubling over five years indicates a significant escalation in illegal lobster trade,
likely driven by high international market demand, limited enforcement capacity, and
gaps in regulatory oversight. The trend highlights the urgency for enhanced monitoring,
stricter enforcement of Permen KKP No. 7/2024, and targeted interventions in coastal
communities to curb the proliferation of this illegal activity, as the growing volumes pose
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both ecological risks to lobster populations and economic challenges for legal aquaculture
operators. Annual growth rate (average historical increase):

30—15
g= — =0.250r25% per year (average)
15 =4

Table 2 Independent variables impact multipliers (expert-estimated via Delphi

method):
Scenario Regulatory Law Enforcement|Market Multiplier on
Stringency Effectiveness Demand |Baseline Growth

Baseline Moderate Moderate Stable 1.0
Tight _ '

High High 1 _
Enforcement '8 1g Stable 0.6
Loose Low Low Risin .
Enforcement g .

Source : Expert Panel. (2024)

Control variables: For simplicity, included implicitly via scenario multipliers.

2. Step 2: Forecast Formula

The projected smuggling volume Y:+ is calculated as:
Yiri =Y x (1 +gx M)

Where:

e Y;=volume in year t
* g=base annual growth rate (25%)

® M = scenario multiplier

3. Step 3: Year-by-Year Calculation

2025 Projection

e Baseline:
Y2025=30x(1+0.25x1.0)=30x1.25=37.5

Tight Enforcement:
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Y2025 =30 (1+0.25x0.6)=30x1.15=34.5

Loose Enforcement:

Y2025 =30 %< (1 +0.25x1.3) =30 x1.325 =39.75

4. Step 4: Full 2025-2032 Projection Table
Table 3 Projection 2025-2032

Year|Baseline (M=1.0)||Tight Enforcement (M=0.6)||Loose Enforcement (M=1.3)
2025 37.50 34.50 39.75

2026 46.88 39.68 50.32

2027 58.59 45.63 63.87

2028 73.24 52.52 81.16

2029 91.55 60.50 103.05

2030 114.44 69.55 130.40

2031 143.05 79.98 165.02

2032 178.81 91.97 208.77

Source : Research Team on Fisheries Policy. (2025).

5. Step S: Interpretation

The projections of benur smuggling from 2025 to 2032 highlight distinct
outcomes under different regulatory and enforcement scenarios. Under the baseline
scenario, smuggling is expected to grow steadily, reflecting the continuation of current
regulatory and enforcement practices (Research Team on Fisheries Policy, 2025). This
gradual increase indicates that without significant policy intervention, illegal lobster seed
trade will continue to rise, putting pressure on both natural lobster populations and the
legal aquaculture sector.

In the tight enforcement scenario, the growth of smuggling slows markedly. By
combining high regulatory stringency with effective law enforcement, the projections
demonstrate that stricter oversight and coordinated enforcement actions can significantly
mitigate the expansion of illegal activities. This scenario underscores the importance of
robust institutional frameworks and interagency collaboration to curb unlawful practices
(Expert Panel, 2024).

Conversely, the loose enforcement scenario reveals a rapid escalation of
smuggling. When regulatory measures are weak and enforcement is minimal, coupled
with rising market demand, illegal trade is projected to surge sharply. This scenario
illustrates the vulnerabilities of the current system to exploitation and highlights the
potential consequences of insufficient regulatory attention and enforcement capacity
(Expert Panel, 2024; Research Team on Fisheries Policy, 2025).
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These scenario-based projections serve as crucial tools for policymakers, enabling
anticipatory action rather than reactive measures. By understanding potential futures
under varying levels of enforcement, authorities can design targeted interventions to
prevent escalation, such as improving coordination between law enforcement agencies,
enhancing monitoring of coastal areas, and tightening controls on the market demand for
lobster seeds.

In summary, the analysis of projected benur smuggling volumes emphasizes the
critical role of regulatory stringency and enforcement effectiveness in shaping future
outcomes. Strategic planning based on these projections allows Indonesia to proactively
address illegal lobster seed trade, balancing ecological sustainability with economic
interests in aquaculture, while reducing risks to national fisheries governance (Expert
Panel, 2024; Research Team on Fisheries Policy, 2025).

6. Step 6: Notes on Validity & Reliability

The projection methodology for benur smuggling relies on a combination of
expert judgment and historical data to ensure credibility and accuracy. The Delphi method
was employed to establish consensus among experts regarding the impact multipliers
(MM) for each independent variable, including regulatory stringency, law enforcement
effectiveness, and market demand. This consensus ensures that the applied multipliers are
both credible and reflective of expert expectations, providing a robust basis for scenario-
based forecasting (Expert Panel, 2024).

Historical data on benur smuggling from 2020 to 2024 was triangulated from
government reports, law enforcement records, and investigative studies to determine the
baseline growth rate (gg). The annual growth of smuggling under current conditions
averaged approximately 20%, calculated as:

_ 72004 — V2020 _ 3015

= 1.0 or 20% per year on average.
V2020 15 Pen3 8

E4:4
This triangulated baseline ensures that projections start from a realistic
foundation, avoiding over- or under-estimation of future illegal trade volumes.
To compute scenario projections, the baseline growth rate is multiplied by the
expert-estimated multipliers (MM) for each scenario. For example, in 2025, the projected

volume under tight enforcement (MM = 0.6) is calculated as:
Vagas = Vaozs ¥ (1 +gg x MM)=30%(1+1.0x0.6)=30x 1.6 =48 millionu

Similarly, under loose enforcement (MM = 1.3), the projected 2025 volume is:

Fagzs = 30x(1+1.0% 1.3)=30x 2.3 = 69 million units.

To improve robustness, repeated simulations or sensitivity analyses, such as
Monte Carlo runs, can be conducted to incorporate uncertainties of +10—-15% in growth
rates and multipliers. This process accounts for variability in expert judgment and
historical trends, providing policymakers with confidence intervals around projected
volumes. By combining Delphi consensus, triangulated historical data, and repeated
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simulations, the methodology ensures projections are both credible and actionable for
designing enforcement and regulatory interventions.

7. Forecasting Analysis Results
Table 4 Forecasting Analysis Results

Baseline |[Baseline |Baseline |Tight | Tight |Tight |Loose |Loose [Loose
Median |p5 p95s Median |p5S p95 |Median |p5 p9s

2025 5.23 3.18 7.74 4.33 1.76 || 7.23 6.15 4.40 || 833
2026\ 5.86 3.50 8.91 482 (1205 798 | 6.82 | 4.78 || 9.12
2027\ 6.59 3.76 10.48 539 | 2.39 || 8.83 7.56 5.21 || 10.05
2028 7.31 4.02 12.17 6.03 | 2.80 9.79 | 8.37 5.70 || 11.05
2029| 8.18 4.28 14.53 6.74 | 3.26 |10.85| 9.25 6.25 | 12.12
2030 9.22 4.46 17.39 7.54 | 3.80 ||12.04| 10.22 | 6.86 | 13.28
2031\ 10.36 4.68 21.13 8.43 | 4.43 (|13.37| 11.32 | 7.53 | 14.62

2032\ 11.68 4.86 25.54 9.24 2.99 (|122.62 13.43 6.00 || 27.92
Projected lllegal Benur Volume (million units) 2025-2032

Year

—@— Baseline Median
—e— Tight Median
—e— Loose Median
25
4
5
c 20
E
o
E 15
S 10
g
5
2025 2026 2027 2028 2029 2030 2031 2032
Year
Graphic 1 Projected Illegal Benur Volume
Source : Research Team on Fisheries Policy, 2025, data processed by researchers
DISCUSSION

Forecasting analysis provides a structured approach for anticipating the impacts
of regulatory changes on illegal activities, particularly in the case of Permen KKP No.
7/2024, which governs the trade of lobster seed (benur) in Indonesia. While the regulation
aims to promote sustainability and protect juvenile lobster populations, its unintended
consequences may include an increase in smuggling driven by persistent demand from
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regional markets, particularly Vietnam and China. By integrating dependent variables
such as the level of benur smuggling with independent factors like regulatory stringency,
law enforcement effectiveness, market demand, and socio-economic conditions of coastal
communities, this study projects potential trajectories of illegal lobster seed trade. The
methodological framework employs a mix of trend analysis, scenario-building, and expert
forecasting through the Delphi method to produce a forward-looking policy assessment,
bridging the classic das sein—das sollen gap between the reality of illegal trade (das sein)
and the normative objectives of the regulation (das sollen) (Eide & Skonhoft, 2020; Hsu
& Sandford, 2007).

Historical data on benur smuggling underscores the complexity of enforcement in
Indonesia. Between 2015 and 2019, over 113 million lobster seeds were seized across the
archipelago, with an estimated market value exceeding IDR 1.6 trillion, reflecting the
high economic incentive for illicit collection (Pramoda et al., 2022). The lifting of the
export ban in 2020 temporarily regularized trade, yet subsequent re-prohibition in 2021
resulted in the resurgence of clandestine networks. Trend-based projections indicate that
under Permen KKP No. 7/2024, smuggling incidents could increase by 20—30% annually
if enforcement gaps persist, particularly in high-traffic exit points such as Batam,
Lombok, and Sulawesi waters. These trends illustrate the need for a forecasting approach,
as traditional reactive methods fail to anticipate the adaptive strategies employed by
illegal operators (Makridakis et al., 2020).

The first scenario analyzed considers high regulatory stringency without sufficient
enforcement capacity. While the regulation imposes stricter rules on lobster seed trade,
limited resources and inadequate interagency coordination create a vulnerability
exploited by smuggling networks. Forecasting models suggest that up to 60% of foreign
market demand could be satisfied through illegal channels by 2026 under these conditions
(Eide & Skonhoft, 2020). Moreover, smugglers are likely to adopt adaptive tactics, such
as employing smaller vessels and fragmented distribution networks, complicating
detection efforts. The scenario demonstrates the theoretical principle of regulatory
mismatch, where ambitious policy objectives cannot be achieved without the
corresponding operational capacity, highlighting the necessity of linking das sollen with
realistic das sein conditions.

A second scenario examines the impact of enhanced enforcement with weak
interagency coordination. Even with increased resources allocated to the Ministry of
Marine Affairs and Fisheries, the Indonesian Navy, and customs authorities, forecasting
based on Delphi expert consensus indicates only moderate reductions in smuggling,
estimated at 15-20% in the short term (Hsu & Sandford, 2007). The persistence of illegal
activity in this scenario underscores the importance of integrated maritime surveillance
protocols and joint operational strategies. This aligns with organizational theory and
public administration literature, which emphasizes that coordination failures within
complex systems often negate the benefits of increased resources, reinforcing the concept
that enforcement effectiveness is a function of both capacity and institutional integration.
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The third scenario highlights external market dynamics as a critical driver of
smuggling activity. Empirical elasticity models suggest that ongoing increases in demand
from China and Vietnam, estimated at approximately 12% per year, will continue to
pressure domestic lobster supply regardless of regulatory measures (Nguyen & Tran,
2021). In this context, even robust enforcement may not suffice, as higher prices offered
to fisherfolk create powerful socio-economic incentives for participation in illegal trade.
The scenario exemplifies the application of rational choice theory, where actors engage
in behavior that maximizes personal utility—in this case, household income—despite the
legal and environmental risks. Forecasting demonstrates that without addressing external
market pressures, policy measures alone are insufficient to disrupt smuggling networks.

Socio-economic vulnerabilities of coastal communities further amplify smuggling
risks. Surveys in West Nusa Tenggara indicate that up to 70% of fisher households rely
on lobster seed collection as a major source of income (Yulianto et al., 2021). Projected
trends suggest that by 2027, the number of households indirectly dependent on illegal
lobster trade could increase by 25% in identified hotspot areas. These findings illustrate
the intersection of environmental governance and development economics,
demonstrating that livelihood dependency structures must be considered in policy design.
Without alternative economic opportunities, community-level compliance is unlikely,
and illegal supply chains will remain resilient despite regulatory interventions.

Comparative international experience provides additional insight into the
potential outcomes of Permen KKP No. 7/2024. In Vietnam, strict bans on juvenile
lobster collection have not fully suppressed smuggling networks due to strong domestic
demand and enforcement limitations (Nguyen & Tran, 2021). Similarly, in the
Philippines, prohibitions on certain fish exports led to the emergence of underground
supply chains that weakened conservation outcomes (Fabinyi, 2019). These cases
highlight the transnational nature of fisheries crimes and the importance of regional
cooperation within frameworks such as ASEAN. Forecasting based on these international
parallels suggests that unless Indonesia integrates its policy and enforcement mechanisms
with neighboring countries, smuggling will likely circumvent national regulations.

The synthesis of these forecasting scenarios identifies three critical policy gaps.
First, a mismatch between regulation and enforcement capacity can paradoxically
incentivize more sophisticated illegal operations. Second, persistent regional market
demand sustains illegal supply chains, making domestic bans alone insufficient. Third,
socio-economic vulnerabilities at the community level lock households into smuggling
dependency, limiting compliance even when enforcement is strengthened. The use of
forward-looking forecasting tools in this study addresses a gap in existing Indonesian
fisheries policy research, which has largely relied on retrospective analysis of
enforcement outcomes (Pramoda et al., 2022; Yulianto et al., 2021). By anticipating how
actors adapt to regulatory frameworks, policymakers can design interventions that align
normative objectives with the practical realities of smuggling, effectively bridging the das
sein—das sollen gap.
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In conclusion, the forecasting analysis demonstrates that Permen KKP No.
7/2024, while well-intentioned, faces significant challenges in implementation. Adaptive
smuggling strategies, external market pressures, and community-level socio-economic
dependencies all contribute to the persistence and potential escalation of illegal lobster
seed trade. Policy interventions must therefore be multidimensional, combining
regulatory stringency, enforcement capacity, interagency coordination, community
livelihood programs, and regional cooperation. Integrating scenario-based forecasting
into fisheries governance allows Indonesia not only to predict potential smuggling
trajectories but also to proactively develop preventive measures, including enhanced
maritime patrols, market monitoring, and alternative livelihood support. By doing so,
Indonesia can safeguard both its marine biodiversity and the economic well-being of
coastal communities, ensuring that sustainability objectives under Permen KKP No.
7/2024 are met while minimizing unintended consequences.

CONCLUSION

This study demonstrates that the implementation of Ministerial Regulation of
Marine Affairs and Fisheries (Permen KKP) No. 7 of 2024 presents a policy paradox:
while it aims to stimulate the national economy through lobster seed (benur) export
schemes, it simultaneously opens wider opportunities for large-scale smuggling.
Forecasting based on historical data from 2020-2024 indicates a sharp increase in
smuggling volume, from 15 million units in 2020 to 30 million units in 2024. Projections
up to 2032 reveal three possible scenarios. First, the baseline scenario shows a steady
increase that still threatens marine ecosystem sustainability. Second, the tight
enforcement scenario demonstrates the potential to suppress smuggling growth through
strict regulation and effective law enforcement. Third, the loose enforcement scenario
predicts a dramatic surge in smuggling due to weak oversight and growing international
demand.

The findings confirm that success in addressing benur smuggling lies in a
combined approach: regulatory stringency, strengthened enforcement capacity, and
external demand management. Without strategic interventions based on forecasting
scenarios, the regulation risks failing to achieve its intended objectives (das sollen),
namely sustainability of marine resources, protection of small-scale fishers, and
enhancement of national economic benefits.
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