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Abstract Having the ability to sink carbon, seagrass meadows have a prominent
role  in  the  pathways  of  climate  change  resilience.  However,  the  status  of
seagrass meadows in Indonesian waters is currently in a less healthy state since
the percentage of meadows is 42.23%. Hence, this research aims to analyze the
regulatory frameworks for curtailing the offences against seagrasses to enhance
their sustainability thus achieving Sustainable Development Goal 14 (life below
water). This doctrinal research uses both a conceptual and a statutory approach
to comprehensively analyze the issued legal problems. The results show that the
prominent act that threatens seagrass meadows’ sustainability in Indonesia is the
detriment  of  seagrass  due  to  the  management  of  the  coastal  area  and  isles,
particularly  the  practices  of  destructive  means  and  methods  resulting  in
damaging  the  seagrasses  and  their  ecosystem.  To  curtail  it,  the  mentioned
practices are deemed as offences against seagrasses as stipulated in Article 73
Paragraph (1) point c of Law No. 1 of 2014 amending Law No. 27 of 2007
concerning the Management of Coastal Areas and Isles. Yet, to strengthen its
enforcement, this research encourages revising the Act by regulating corporate
criminal  liability  and reforming its  sentencing system,  which is  not  only by
recognizing both offence-related corrective action and payment of compensation
as penal measures but also by updating the existing fines based on the fines’
classification as stipulated in the new Penal Code, in consideration of the high
cost of seagrass meadows restoration.
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1. Introduction

Seagrass meadows are one of the submerged coastal aquatic ecosystems located in
shoreline waters.[1] Seagrasses, which have more than 295,000 species, are part of
the  Magnoliophyta  (flowering  plants),  and  the  vast  majority  are  terrestrial.[2]–[4]
Being one  of  the  most  common coastal  habitats  on Earth,  seagrass  meadows are
potentially  covering more than 300,000 km2 in at  least  159 countries.[5] They are
among the most productive marine ecosystems for they purify water, provide food to
hundreds of millions of people, and support rich biodiversity[5] since they have the
ability to photosynthesize.[6], [7] More recently, estimates have suggested seagrass
beds support the productivity of 20% of the world's largest fisheries by providing a
nursery  habitat.[8] Furthermore,  they  are  mostly  regarded  as  major  carbon  sinks
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following  their  sediments  constitute  one  of  the  planet’s  most  efficient  stores  of
carbon.[5]

Having the ability to sink carbon, seagrass meadows have a prominent role in
the  pathways  of  climate  change  resilience,[9] hence  the  need  for  comprehensive
policy  frameworks  to  enhance  their  protection  and  sustainability.  Climate  change
requires  new  approaches  to  sustainable  development  goals  that  take  account  of
elaborate relations between climate and the ecological system.[10] This is so as an
important marine ecosystem, the restoration of seagrasses has been recommended as a
blue  carbon  strategy  for  climate  change  mitigation[4] to  achieve  sustainable
development goals.

In  Southeast  Asia,  seagrass  ecosystems  have  a  significant  role  in  climate
change resilience since they have prominent potential to contribute up to 7.03% of the
countries'  reduction  goal  of  CO2 emissions  by  2030.[11] Accordingly,  ensuring
healthy seagrass meadows, which are located in highly shallow waters down to 60 m
depth, is an important action to achieve some level  of climate stability.[8] On the
other hand, being one of enormous biodiversity countries, Indonesia has roughly 292
thousand hectares of seagrass meadows hence the largest in Southeast Asia.[12] That
being said,  Indonesia has  5%-10% of the world’s  seagrass  meadows whereas  one
square kilometer of seagrass can store almost twice as much carbon as forests.[13]
Consequently,  Indonesia  has  an  important  role  in  mitigating  climate  change  by
protecting seagrasses as the ocean’s great carbon absorb through policy frameworks to
curtail the offences against seagrasses hence enhancing their sustainability.

Despite the mentioned facts, they are an underappreciated ecosystem due to
being  overshadowed  by  coral  reefs  and  mangroves.[5] Additionally,  the  lack  of
information  regarding  the  importance  of  seagrass  meadows  resulted  in  the  said
potential  ecosystem  being  neglected.[14] Moreover,  although  they  have
environmental and socio-economic value, they are rapidly decreasing due to various
threats  such  as  rising  sea  surface  temperatures,  extreme  temperature  events,  and
industrial  effluent  disposal  resulting  in  detriment  ecological  and  socio-economic
consequences.[15],  [16] Seagrass  meadows  are  decreasing  on  a  global  basis,
compromising  their  capacity  as  blue  carbon sinks,  yet,  seagrass  restoration  could
reinstate their carbon sequestration capacity.[17]

To support the above statement, based on the report of the Indonesian Institute
of Sciences, the status of seagrass meadows in Indonesian Waters is currently in a less
healthy state since the percentage of the meadows is 42.23%.[18] The importance for
seagrass  safeguarding,  evaluation,  management,  and  restoration  has  become more
apparent as a result of informed losses.[19] Nevertheless, future restoration initiatives
ought to involve monitoring funds to make sure proper surveillance intervals are kept
track of.[16]

 One of the significant factors that threatens seagrass meadows’ sustainability
in Indonesia is the offences against them such as the detriment of seagrass due to the
management  of  the  coastal  area  and  isles.  The  still-occurring  offences  against
seagrasses  threaten  the  sustainability  of  the  marine  ecosystem,  including  seagrass
meadows,  yet  its  enforcement  remains  challenging.  Therefore,  the  regulation  of
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offences against seagrasses must be enforced effectively to enhance climate change
resilience.  To  ensure  it,  this  research  will  thoroughly  analyze  the  regulatory
frameworks regarding the offences against seagrasses considering they are the basis
of  the  enforcement.  For  that  reason,  the  said regulatory  framework,  which  is  the
Management of Coastal  Area and Isles Act,  will be reviewed not only the related
articles and their elements but also the regulated sentences.

Currently,  research  regarding  seagrass  meadows  in  Indonesia  has  been
conducted by many, such as, firstly, the study conducted by Wahyudi,  et.al,  (2020)
concerning the assessment of carbon stock and sequestration of the tropical seagrass
meadows in Indonesia, secondly, the research was done by Unsworth, et.al.,  (2018)
examined  Indonesia’s  globally  significant  seagrass  meadows  which  are  under
widespread  threat.  Furthermore,  a  preliminary  study was  written  by  Ambo-Rappe
(2020)  regarding  seagrass  meadows  for  fisheries  in  Indonesia.  Yet,  none  of  the
research  specifically  analyzes  the  related  laws  to  curtail  the  offences  against
seagrasses  in  order  to  conserve  their  sustainability  that  is  so  supporting  climate
change resilience hence the urgency of this research.

2. Research Problem

How  is  the  regulatory  framework  regarding  the  curtailing  of  the  offence  against
seagrass meadows in Indonesia and how is the sentencing system designed to enhance
climate change resilience?

3. Method

This legal research is doctrinal research using the statutory approach and conceptual
method  to  comprehensively  analyze  the  legal  norms  related  to  the  issued  legal
problem by elaborating on the provision on the curtailment of the offences against
seagrass meadows,  which is the Management of  Coastal  Area and Isles Act,  after
which  results  and  conclusions  were  presented.  Furthermore,  the  primary  legal
materials used in this research are Law Number 1 of 2014 amending Law Number 27
of 2007 concerning the Management of Coastal Areas and Isles and Law Number 1 of
2023 on the Criminal Code. The said data were obtained through both document and
literature studies and analyzed using the descriptive-qualitative method.

4. Discussion

Seagrass meadows are deemed not only as an ecosystem engineer but also global
biological sentinels of multiple anthropogenic pressures in coastal ecosystems since
they  provide  innumerable  ecosystem  services.[19]–[22] Being  one  of  the  coastal
ecosystems,  seagrass  beds  store  large  amounts  of  carbon,  so  their  protection  is
regarded as a vital instrument in mitigating climate change.[23] Recognizing seagrass
meadows' significant carbon sink potential has recently led to the idea that seagrass
meadows can potentially be utilized in climate change mitigation strategies centred on
both  seagrass  meadow  protection  and  reforestation.[24] Thus,  seagrass  has  a
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prominent role in achieving climate stability considering its ability to absorb carbon.
Yet, seagrass resource depletion in coastal areas is accelerating.[25] To protect them,
legislation and policy are used to counter the major threats to seagrass,[22] including
the seagrasses’ destruction. 

In Indonesia, the protection of seagrass ecosystem is regulated in Law Number
1 of 2014 amending Law Number 27 of 2007 concerning the Management of Coastal
Areas and Isles. Regarding the purpose of the enactment of the Act, its consideration
mentioned  coastal  ecosystems,  including  seagrass  meadows,  are  essential  for  the
development of social, economic, cultural, and environmental, therefore, they need to
be  managed  sustainably  and  with  a  global  perspective  by  paying  attention  to
aspirations, participation in society, and the nation's values based on its national legal
norms. Moreover, assuming that the top meter of soils as well as all of the natural
carbon in seagrass biomass are remineralized, the current rates of seagrass loss might
lead  to  the  release  of  up  to  299  Tg  carbon  annually.[23] For  that  reason,  the
management  of  coastal  areas  and  isles  should  be  based  on  the  principle  of
sustainability to ensure the protection of  coastal  ecosystems in developing coastal
areas.

One  of  the  drivers  of  seagrass  meadows’ destruction,  hence  hindering  the
climate change resilience, is human activity in the form of offence against seagrasses
which is  the detriment of seagrass due to the management of the coastal areas and
isles. The said offence is regulated in Article 73 Paragraph (1) point c jo Article 35
paragraph h of the Management of Coastal Areas and Isles Act.

The elements The sentences
Every person a. Imprisonment: 2 (two) years at the

minimum and 10 (ten) years at the
maximum, and

b. Fine: Rp 2,000.000.000,00 (two billion
rupiahs) at the minimum and Rp

10,000.000.000,00 (ten billion rupiahs)
at the maximum

Intentionally

Using the way and method that
destructing seagrass meadows

The first element is every person, meaning that the subject of the article, or in
other words, the committing parties of the mentioned offence are an individual and/or
corporation (either a legal entity or not), as regulated in Article 1 paragraph 38 of the
Management of Coastal Areas and Isles Act. The new penal code (Law Number 1 of
2023 on the Criminal Code) defines a corporation as a legal entity in the form of a
limited corporation, foundation, cooperative, state-owned company, regionally owned
enterprise, or those equated with it, as well as a well-bodied legal or unincorporated
group, business entity that takes the form of a firm, Commanditaire Vennootschap, or
that, in conformity with the rules and regulations, is equated with it. Accordingly, the
subjects of this article shall be held liable in case they commit the stipulated offence.

Criminal  liability  is  the continuation  of  objective  blame for  a  criminal  act
based  on applicable legal  provisions and subjectively directed  at  the author  (who
committed the disgraceful act) who fulfils the requirements in law (criminal) to be
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subject  to negative sanctions in the form of a criminal offence because of the act
committed by the author.[26] Regarding corporate criminal liability, the Management
of Coastal Areas and Isles Act does not regulate it, hence, despite avowed as a subject
of  the Management of Coastal Areas and Isles Act, the corporation is unable to be
held criminally liable for the offence.  However,  the new criminal code recognizes
corporate criminal liability, as stipulated in Article 49, which mentions that not only
the executives or functional bodies or beneficiary owners can be held criminally liable
for their crimes but also the corporation. 

The urgency of corporate criminal liability is that the environmental crimes,
including the offence against seagrass beds, already have widespread and complicated
consequences, such as causing direct damage to both ecosystems and communities,
and even compromising the nation's stability in both finances and economy.[27] In
addition,  there  are  a  number  of  challenges  related  to  the  scope  of  regulation  of
corporate  criminal  liability  that  must  be  regulated  in  Indonesian  laws,  including
provisions  regarding  management  accountability,  corporate  criminal  responsibility
formulation  models,  as  well  as  corporate  compensation  for  those  deemed  to  be
impacted by business conduct.[28]

The next element is  intentional, which is defined as a state where the legal
person both knows the committed actions are prohibited acts as well as intends to do
them, or knowingly does them to cause consequences that are prohibited by law.[29]
Therefore,  as  a  criminal  offense,  any  act  committed  against  seagrasses  should be
intentional  and conducted with the intent  to cause harm or with disregard for  the
potential  destruction.[30] Regarding a  corporation  as  a  legal  person,  according to
Article 48 of the Criminal Code 2023, corporations can be held criminally liable if the
criminal act is included in the scope of business or activity as stated in the articles of
organization  or  other  provisions  that  apply  to  corporations,  profit  the  corporation
illegally,  classified as corporate’s policy, The company failed to  take the required
precautions to carry out preventive, lessen the impact, and guarantee adherence to the
relevant legal requirements in order to prevent crimes, and/ or corporate tolerates the
offence.

Lastly,  the element  of  using the way and method that destructing seagrass
meadows.  In  regards  to  this  element,  there  are  several  human  activities  that  are
detrimental  to  seagrasses  such  as  the  use  of  harmful  fishing  gear,  the  dredging,
stockpiling,  or reclamation of  coastal  areas,  coral  extraction,  oil  spills,  as  well  as
agricultural and aquaculture waste.[31], [32] Moreover, there are six prominent global
challenges  to  seagrass  conservation  which  are  (1)  a  lack  of  awareness  of  what
seagrasses are and a limited societal recognition of the importance of seagrasses in
coastal systems; (2) the status of many seagrass meadows are unknown, and up-to-
date information on status and condition is essential; (3) understanding threatening
activities  at  local  scales is  required to target  management actions accordingly;  (4)
expanding  our  understanding  of  interactions  between  the  socio-economic  and
ecological elements of seagrass systems is essential to balance the needs of people
and  the  planet;  (5)  seagrass  research  should  be  expanded  to  generate  scientific
inquiries  that  support  conservation  actions;  (6)  increased  understanding  of  the
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linkages  between  seagrass  and  climate  change  is  required  to  adapt  conservation
accordingly.[8]

On the other hand, as prominent and highly productive coastal  ecosystems,
seagrasses  provide  some  essential  coastal  services  including  greater  biodiversity,
sediment  stabilization,  enhanced  water  quality,  and  carbon  storage.[33] Seagrass
meadows also have high primary production rates, and their canopies are effective at
filtering particles out of the water column and preventing sediment resuspension.[24]
For  those  reasons,  the  offence  against  seagrass  meadows,  which  undermines  the
conservation  of  seagrass  meadows,  shall  be  effectively  enforced  to  ensure  their
sustainability  as  blue  carbon  ecosystems,  thus  strengthening  climate  change
resilience.  Furthermore,  the  development  of  specific  climate  mitigation  strategies
regarding seagrass ecosystems is nascent.[22]

To promote the conservation of seagrasses, the aforementioned article not only
regulates the offence against seagrass meadows but also the sentences that may be
imposed on the perpetrator of the said offence. The sentences are imprisonment for a
minimum of 2 (two) years and a maximum of 10 (ten) years, and fines for a minimum
of  Rp  2.000.000.000,00  (two  billion  rupiahs)  and  a  maximum  of  Rp
10.000.000.000,00 (ten billion rupiahs). It is a cumulative sentencing system in which
the perpetrator of the offence shall be sentenced to both imprisonment and criminal
fines regardless of the duration or the amount of the sentences. 

Following the enactment of the new criminal code, this research encourages
the article to be revised to strengthen the effectiveness of its law enforcement by not
only revising the existing sentencing system but also by accommodating the penal
measures  as  the  implementation  of  a  double-track  system in  criminal  sentencing.
Regarding the former revision, the criminal fine should be adjusted to the new Penal
Code.  Accordingly,  based on Article  121 paragraph (2)  point  b  of  the new  Penal
Code, since the regulated imprisonment is more than 7 (seven) years, the imposed fine
must be Rp 5.000.000.000,00 (five billion) at maximum (7th category).

To ensure the fines are paid by the convict, the article should also stipulate the
time limit and the following actions that may be taken as a consequence of the unpaid
fines. The period of fines payment should be stated clearly in the verdict hence the
following actions  can  be  conducted  after  the  period  is  over.  The  actions  are  the
prosecutor can seize and auction the convict's wealth or income to pay for the crime's
outstanding  fines  (Article  81  paragraph  (3)  of  the  Criminal  Code  2023).  If  the
confiscation  and  auction  of  wealth  or  income  is  unable  to  be  carried  out,  for
individual  offender,  the unpaid  fine is  substituted by criminal  imprisonment  for  a
minimum of  one  year  and  a  maximum of  the  criminal  acts  involved  (Article  83
paragraph (1) of the Criminal Code 2023) while for corporations, they are liable to
criminal substitution charges in the form of partial or complete freezing of corporate
business operations (Article 122 paragraph (4) of the Criminal Code 2023).

The payment of compensation should be added as an additional punishment for
both  individual  perpetrators  (Article  66  point  d  of  the  Criminal  Code  2023)  and
corporate offenders (Article 120 paragraph (1) point a of the Criminal Code 2023) in
preventing the same crime from occurring and supporting the expenses of seagrasses’
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restoration since it is an economic sanction. Moreover, if the corporation fails to pay
the compensation, prosecutors might seize and auction off its wealth or revenue to
cover  the  unpaid  compensation  (Article  120  paragraph  (3)  of  the  Criminal  Code
2023).  Additionally, restoring the destroyed ecosystems (Article 120 paragraph (1)
point b of the Criminal Code 2023) should be regulated as an additional sanction for
corporations that commit the offence. For the later revision, which is adding penal
measures in the article’s sentencing system, this study proposes the penal measures on
offence-related  corrective  actions  such  as  restoring  or  repairing  the  harm
resulting from the crime and corporate takeover. The former measure is imposed on
individual doers (Article 103 paragraph (1) point e  jo  Article 108 of the Criminal
Code 2023) whereas the latter one is imposed on corporate offenders (Article 123
point a of the Criminal Code 2023).

The above propositions are based on the fact that not only the required high
cost of seagrasses’ restoration, which is estimated to be roughly US$700,000 (Rp 10,4
billion) per hectare,[34] but also the long period of the restoration process of seagrass
meadows along with a multidoor approach, such as the analysis of biodiversity and of
the  sedimentary  processes  and  biogeochemical  cycles,  to  evaluate  the  success  of
restoration  actions  of  the  seagrass  ecosystem.[35] Consequently,  to  achieve  a
significant  contribution  to  adaptation  and  mitigation  in  relation  to  environmental
change,  policymaking  should  bridge  sectors  and  look  beyond  incremental
improvements to consider transformative and positive change.[36] Hence, the above-
mentioned  article’s  revision,  particularly  corporate  criminal  liability  and  the
sentencing  system,  shall  be  considered  in  reviewing  and  reforming  the  existing
regulation.

5. Conclusion

To enhance climate change resilience, the offence against seagrasses (as a blue carbon
ecosystem),  which  undermines  the  conservation  of  seagrass  meadows,  shall  be
effectively  enforced.  For  that  reason,  the  regulatory  framework  regarding  the
curtailing  of  the  said  offence  must  be  revised  by  regulating  corporate  criminal
liability,  which  may  refer  to  the  new  Penal  Code.  Furthermore,  to  ensure  the
effectiveness of its law enforcement,  following the enactment of the new criminal
code, this research encourages the article to be revised to strengthen the effectiveness
of its law enforcement by not only revising the existing sentencing system but also by
accommodating the penal measures as the implementation of a double-track system in
criminal  sentencing.  Regarding  the  former  revision,  the  criminal  fine  should  be
adjusted to the new Penal Code, and the payment of compensation shall be regulated
as an additional punishment for both individual perpetrators and corporate offenders.
For  the later  revision,  which is  adding penal  measures  in  the  article’s  sentencing
system, this study proposes the penal measures on offence-related corrective actions
such  as  restoring  or  repairing  the  harm  resulting from  the  crime  and  corporate
takeover.
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