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Abstract. Abrasion in coastal area of northern Central Java is severe, with abraded area
exceeding 5,000 hectares which resulted in many aquaculture ponds became submerged and
dissapeared. Eventhough physically the ponds are no longer visible, however the water quality
is still supporting aquaculture to be camried out in that area. This paper explores the possibility
that aquaculture innovation technology using an IMTA concept is suitable for abraded area in
the stakeholders’ point of view so that can be introduced to local community affected by
abrasion to support their livelihood. This study employed rapid appraisal for aquaculture
innovation system (RAAIS) to obtain data in two location in Central Java: Demak and Brebes
regency and used descriptive for analysis method. Stakeholders from different background
were involved representing fish farmers, government, NGOs, private sector and academics.
Systemic analysis showed that both areas uncover similar constraints due to adopting the new
IMTA technology. Stakeholders believed that constraints were mostly grouped as
technological and institutional issues and that most problems rooted in the national level.
Issues along value chain were believed by stakeholders from Brebes region may occur mostly
in production area while stakeholders from Demak believed that inability to access credit
deserves the blame. The possibility of using IMTA for aquaculture activity in abraded coastal
area were also dicussed based on the obtained data.

1. Introduction

Northern coast of Central Java is experiencing a serious abrasion issue which highly impact on coastal
communities. Abrasion in Central Java are severe as it covers 5.235 Ha, accross 17 regions and cities
and along 15735 km of coastal line [1]. Abrasion is only one among few coastal problems
encountered by northern Java, others include land subsidence, sea water rise and tidal floods. These
problems occured as the impact of exploitation of coral reef and mangrove removal [2] in order to
convert them into aquaculture pond [3] [1] [4] [5]. The removal of mangrove resulted in consequences
that impacted the community ecologically and socioeconomically [6]. In order to regain aquaculture
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function of the abraded area, an innovation in aquaculture technology should be considered and one of
them is adopting Integrated Multi Trophic Aquaculture (IMTA) concept. Basic concept on IMTA
includes the utilization of waste from higher trophic to be used as feed for species of the lower trophic.
In order to implement new technology, stakeholder may encounter problems and challenges. These
challenges needs to be identified in order to be able to address the problems and find the most suitable
solutions.

2. Research Methods

This study employs Rapid Appraisal of Aquaculture Innovation System (RAAIS) as an adoption of
Rapid Appraisal of Agriculture Innovation System from Schut et al [7]. This method involved
stakeholders from various background related to aquaculture to carryout forum group discussion
(FGD). Result of discussion were recorded using an A0 paper where the template of table were
already provided in the RAAIS handbook [7]. Further interviews were carried out for some
information that were unclear. Number of participants of stakeholders from 5 groups who attended the
FGD in Demak and Brebes regency are shown in Table 1.

Table 1. Number of participants from different stakeholder groups
No. of participants in

No. of participants in

Stakeholders Group Brebes Regency Demak Regency
Farmers 6 6
NGO 5 4
Private sector 4 3
Government 4 6
Academics 2 1
Total 21 20

The FGD were carried out for two days involving 13 discussion sessions concerning constraints
that may hinder stakeholders from implementing aquaculture innovation in coastal abraded areas. The
discussions consist of two system (1) discussion within stakeholder groups and (2) plenary discussion,
where all stakeholders from different groups were involved in the discussion.

3. Result
During the first part of the FGD, participants were asked to discuss and agree on 5 top constraints
which stakeholders agree to be most influencing in adopting new innovation.

Table 2. Stakeholders’ top five constraints

Demak Regency

Brebes Regency

Stakeholders 6] ]
Low water quality Low quality of seeds
Low soil quality Low selling price
Farmers High feed price Lack of infrastructure
Low quality of seed Lack of fish disease handling skills
Unable to find own market Abrasion
Regional policy keeps changing - Unpredictable weather
NGO Farmers are reluctant to adapt new technology Lack of aquaculture knowledge

Lack of technology transfer capacity

[

Unstable market
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Demak Regency

Brebes Regency

Stakeholders
Low capacity and skills to adopt innovation Lack of financial capital
Limited access to capital and market Lack of infrastructure
Fluctuating price Low seed quality
Lack of disease handling knowledge Low water and soil quality
Private Lack of infrastructure Low quality & quantity of feed ingredients
sector
Lack of extension service Lack of extension services
Limited pond management skills High feed price
Lack of motivation to adopt new technology Market depend on collectors
Lack of extension service. Lack of sustainable aquaculture skills
Government  Unsuitable pond strucuture due to abrasion Unpredictable weather
Abrasion Low quality and quantity of seed
Lack of access to financial capital Lack of response to adapt technology
Unable to find new market Lack of basic research on IMTA
Low quality and quantity of seed Lack of coordination between
stakeholders.
Academics  High feed price Short mindset of farmers

Lack of infrastructure

Low selling price due to disease occurrence

Government regulation unsupportive

Lack of village support for farmers
implementing new technology

Result of discussion in Table 2 showed that there are many similarities of constraints according to
stakholders’ prespective in implementing innovation in abraded coastal areas. Some constraints that
were mentioned few times were the high feed price, low quality of seeds, low environmental quality,
lack of extension services, lack of good infrastructure, marketing and capital issues. This phenomena
are inline with previous research that also found challenges encounter by small scale fish farmers were
low quality of seed [8][9], lack of capital [8], low environment quality [8], market issues [8], high feed

price [8][10].

Stakeholders discussed and agreed in catagorizing constraints according to different dimension of
where the constraints belong. Six dimensions were provided and the result is shown in Figure 1.
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Figure 1. Groupings of aquaculture constraints according to different dimensions of complex
aquculture problems
Both regions have categorized most constraints in implementing IMTA concept in abraded coastal
area, are considered as institutional problems. Different opinion occured in the socio cultural
dimension where stakeholders from Brebes have grouped 15% of constraints as socio-cultural, while
stakeholders in Demak did not think any constraints belong to this dimension.
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Figure 2. Constraints and challenges along categories of structural conditions that can enable or
constrain innovation.

Figure 2 showed the result of stakeholders discussion regarding categorizing constraints that enable
or hinder the implementation of IMTA as aquaculture innovation in abraded area. Stakeholders from
Brebes region believed that most constraints are grouped into “infrastructure and assets” and
“interaction and collaboration” while stakeholders in Demak regard most of the constraints as
“infrastructucture and assets”.
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Figure 3. Percentage of constraints and challenges across different administrative levels

The administrative level of where the constraints rooted were also discussed. Result showed that
stakeholders from Brebes agreed that source of most constratints were in the national level, while
stakeholders from Demak believed the root problems ocuured in the national and regional level.
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Figure 4. Percentage of constraints and challenges occur along the segments of the value chain

The highest percentage of contsraints along value change according to stakeholders in Brebes
occured in the period of production, while stakeholders from Demak believed the constraints mostly
happen were related to credit.

4. Discussion

The RAAIS forum group discussion focuses on the possibility to implement IMTA concept as an
alternative solution for aquaculture in the abraded coastal area. Previous research from Rejeki et al
[11] has analysed the ecological support for IMTA concept to be implemented in abraded area. It was
found that ecologically the area is supporting IMTA concept. The waters and environmental
surrounding have the required water quality and natural feed in waters are quite abundant for
aquaculture. The next question was “if ecologically abraded area are feasible for aquaculture using
IMTA concept, what are the constraints that may hinder the implementation?”. The RAAIS provide
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answer to the questions through a series of discussion. Table 2 provide information on the top 5
constraints that may occur when implementing IMTA concept. Based on these 5 top constraints,
stakeholders in both areas agreed that root problems for most contraints belonged to the institutional
dimensions. This means that constraints appear as the result of institutional mistakes, such as
mismanagement or the lack of enforcement or even missing of policies and regulations from
government or other authorities. This is inline with previous research who also acknowledged that
there are still no significant effort from the government to accomodate the needs of fish farmers in
order to increase its livelihood, such as supressing the price of feed and find alternative ingredients to
substitute high price of imported fish flour [12]. Further was also explained that in terms of market,
government should also develop market system to guarantee fish marketing for fish farmers.

The bar chart in Figure 2 illustrate constraints that can enable or hinder the implementation of
IMTA concept. Stakeholders from both region believed that most constraints were grouped into
“Infrastructure and assets”. This relate to the fact that abraded areas in both locations have influenced
the pond construction where the dikes have submerged underwater and no longer exist which was also
refered by research carried out by Rejeki et al [11]. Moreover, infrastructure problems also refer to the
production support such as roads and bridges which according to stakeholders are broken and urgenty
need renovation. Interaction and collaboration is also in favour which can hinder implementation on
IMTA. This refer to relationship between actors in aquaculture production. For example the lack of
interaction between stakeholders in finding solution, or collaboration between government with
private sector. Result on the discussion on where about in the administrative level does root problems
occur that sparks constraints have indicate that stakeholders from both region agreed source of
constraitnts rooted in the national level. Stakeholders from Demak also believed that regional level
also contribute as much as the national level. It is believed by both regions that policies and
regulations made in the national and regional level have impacted highly towards the occurence of
constraints in the farm level. For example the high price of feed and feed ingredients, the quality of
seed, market price etc. This findings was supported by previous research that government have not yet
made serious act towards solving fish farming problems such as the high price of feed [12][13] [8];
problems in marketing [12][13]; quality of seed [8][13] and infrastructure [13]. These problems will
also potentially hold back the implementation of IMTA in abraded area.

The discussion on where do constraints occur along the value chain resulted in a very interesting

illustration as shown in Figure 4. Stakeholders in Brebes believed that constriants mostly happen in
production, while stakeholders in Demak believed that constraints occured were related to credit.
Production involve many variables such as inputs of seed and feed, transportation in order to obtain
the inputs and also soil and water management. The problems of high feed price, low quality of seed,
bad infrastructure which impacted in additional operation cost and the occurence of disease surely
happen in the production period of the value chain. Stakeholders in Brebes believe this is the source of
most problem. On the contrary, stakeholders in Demak believed that these constraints occur as the
result of the lack in capital. If fish farmers have enough financial capital, they will be able to purchase
better quality of seed and will have no problem in buying higher feed cost.
Current condition where abrasion are severe in northern coastal area of Central Java and have
damaged large aquaculture areas, needed an alternative solution and innovation. Integrated multi-
trophic aquaculture is an aquaculture concept where waste from species of higher trophic level are
utilized as input for species of lower trophic level [11][14]. This concept were identified as a possible
solution for aquaculture in severe abraded areas. The ecological condition were shown to be
supporting this concept [11] and stakeholders in Brebes and Demak regency have discussed this
possibility. IMTA concept were thought to be possible to be implemented in abraded areas but will
come accress same challenges faced by fish farmers in non-abraded areas. There are few benefits in
implementing IMTA in abraded area: (1) abraded area can regain function for aquaculture [11] and (2)
obtain better financial stability through product diversivication [14] and (3) reduce waste which can
potentially deteriorate environmental quality [14][15].
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5. Conclusion

Based on the result of workshop and followup discussion with stakeholders, it can be concluded that
constraints were mostly grouped as technological and institutional issues and that most problems
rooted in the national level. Issues along value chain were believed by stakeholders from Brebes
region may occur mostly in production area while stakeholders from Demak believed that inability to
access credit deserves the blame. The possibility of using IMTA for aquaculture activity in abraded
coastal area, although IMTA have a great potential to be developed ecologically, there are still
challenges that are similar in both location. Nevertheless, these constraints were also encountered by
fish farmers in general and not exclusively to implementation of IMTA. Therefore. if government
develop policies and regulations supporting fish farmers, not only will support IMTA as solution to
abraded areas, but also support the development of Indonesian aquaculture industry.

Acknowledgements. Authors would like to thank NWO-WOTRO for funding this research, to
Wageningen University for collaboration project and to the local government of Fisheries Ofiice in
Demak and Brebes regency for assistance prior to, during and post workshop of this research.

References

[1] Tempo. 2014. Five thousand hectare area in Central Java affected by abrasion.
https://nasional tempo.co/read/614797/5-ribu-hektare-lahan-di-jateng-terkena-abrasi viewed
on 5th October 2018

[2] Wahyudi SI, Ni’am MF and Le Bras G 2012 Problems, causes and handling analysis of tidal
flood, erosion and sedimentation in northern coast of Central Java: review and
recommendation Int. J of Civil and Env. Eng. Vol 12 No 4 pp 65-69

[3] Elfitasari, T. 2006. Recent existing condition of shrimp culture at Jepara Coast, Central Java.
Jurnal Saintek Perikanan, Vol. 2, No. 1, pp: 94-101

[4] Tham, TD Kaida, N Yoshino, K Nguyen, XH Bui, DT. 2018. Willingness to pay for mangrove
restoration in the context of climate change in the Cat Ba Biosphere reserve, Vietnam. Ocean
and Coastal Management,Vol 163, pp 269-277

[5] Van Weesenbeeck BK Balke, T Van Eijk, P Tonneijck, F Siry, HY Rudianto, ME and
Winterwerp, JC, 2015. Aquaculture induced erosion of tropical coastline throws coastal
communities abck into poverty. Ocean and Coastal Management, Vol. 116, pp: 466-469

[6] Setyawan, AD Winarno, K and Purnama, PC. 2003. Mangrove ecosystem in Java: 2.

Restoration.

Biodiversitas, Vol. 5, No. 2, pp: 105-118

[7]  Schut,M., L. Klerkx and C. Leeuwis, 2015. Rapid Appraisal of Agricultural Innovation Systems
(RAAIS). A roolkit for integrated analysis of complex agricultural problems and innovation
capacity in agrifood systems. International Institute of Tropical Agriculture (IITA) and
Wageningen University, November 2015, pp.140.,

[8] Elfitasari, T. and Albert, A. 2017. Challenges Encountered By Small Scale Fish Farmers In
Assuring Fish Product Sustainability. Omni-Akuatika,Vol. 13, No. 2, 128-136

[9]  Abraham, TJ Sil, SK and Vineeta, P. 2010. A comparative study of the aquaculture practices
adopted by fish farmers in Andhra Pradesh and west Bengal. Indian Journal of Fish, Vol 57
(3),pp 4148

[10] Thorarinsdottir, RI Jokumsen, A Bjornsson, BT and Torrisen, O. 2011. Local raw materials for
production of fish feed for aquaculture. Nordic Innovation Center, project No. 10102, June.

[11] Adam, L. 2016. Study on protection of fishermen and fish farmers in Indonesia. Kajian, Vol 20
(2) pp 145-162

[12] Rejeki, S Aryati, RW and Widowati, LL. 2016. Application of integrated trophic aguaculture
concept in an abraded brackish water pond. Jurnal Teknologi. 78 (4-2) pp 227-232

[13] Ariani, S Mahyudin, I and Mahreda, ES. 2014. The role of fisheries sector in regional




4th International Conference on Tropical and Coastal Region Eco Development
IOP Conf. Series: Earth and Environmental Science 246 (2019) 012082

IOP Publishing
doi:10.1088/1755-1315/246/1/012082

development and the stratgey of its development in the framework. Fish Scientiae, Vol 4 (8).
Pp 110-120

Granada, L Sousa, N Lopes, S and Lemos, MFL. 2015. Is integrated multi trophic aguaculture
the solution to the sector’s major challenge? A review. Reviews in Aguaculture, 6 pp 1-18

Ahmed, N and Glaser, M. 2016. Can “integrated multi trophic aquaculture” (IMTA) adapt to
climate change in coastal Bangladesh? Ocean and Coastal Management, 132 pp 120-131

[14]

[15]




C.29 Is Integrated Multi-Trophic Aquaculture (Imta) Concept An
Answer to Abraded Coastal Area

ORIGINALITY REPORT

15, 14, 13« 9

SIMILARITY INDEX INTERNET SOURCES PUBLICATIONS STUDENT PAPERS

PRIMARY SOURCES

eprints.ners.unair.ac.id 7
Internet Source %
Submitted to University of Greenwich 2
Student Paper %
mafiadoc.com 1
Internet Source %
eprints.unram.ac.id 1
Internet Source 0/0
www.wur.nl 1
Internet Source %
H core.ac.uk 1
Internet Source %
kepakaran.undip.ac.id 1
Internet Source %

Marc Schut, Laurens Klerkx, Jonne Rodenburg, <1 y
Juma Kayeke et al. "RAAIS: Rapid Appraisal of ’
Agricultural Innovation Systems (Part I). A

diagnostic tool for integrated analysis of



complex problems and innovation capacity",
Agricultural Systems, 2015

Publication

n "IUNS. 21st International Congress of <1 o
Nutrition. Buenos Aires, Argentina, October
15-20, 2017: Abstracts", Annals of Nutrition
and Metabolism, 2017
Publication
iignmiggred to Ciputra University <1 o

Exclude quotes Off Exclude matches Off
Exclude bibliography On



C.29 Is Integrated Multi-Trophic Aquaculture (Imta) Concept An
Answer to Abraded Coastal Area

GRADEMARK REPORT

FINAL GRADE GENERAL COMMENTS

/O Instructor

PAGE 1

PAGE 2

PAGE 3

PAGE 4

PAGE 5

PAGE 6

PAGE 7

PAGE 8

PAGE 9




