
President of Indonesian Aquaculture Society (IAS) 
Professor at Faculty of Fisheries and M

arine Sciences, Bogor Agricultural U
niversity 

M
em

ber of International Scientific Advisory Board of Center for Coastal and O
cean 

Developm
ent, U

niversity of Brem
en, G

erm
any 

Honorary Am
bassador of Jeju Islands and Busan M

etropolitan City, Republic of Korea 
Advisor for M

inister of M
arine Affairs and Fisheries, Republic of Indonesia  

Prof. Rokhm
in Dahuri, Ph.D. 

Presented at 
Program

 W
ebinar Seafood Trade Corridor “ Standards, Best Practices, Supply 

Chain Capability Certification for the Segm
entation of the M

arkets” 
July 2, 2020 

The IndoG
AP: Strengthening The Indonesian 

Aquaculture Best Practices for Healthy, Safe, and 
Environm

entally Friendly Aquaculture Products  
for Consum

ers 



I 
IN

D
O

N
ESIA’S PO

SITIO
N

  
IN

 THE G
LO

BAL ECO
N

O
M

Y AN
D 

AQ
UACU

LTU
RE 



�
Indonesia is the largest archipelagic country in the 
w

orld consisting of 17,508 islands w
ith 99,093 km

 
coastline, the second longest after Canada. 

�
Blessed w

ith the highest m
arine biodiversity on 

Earth and a unique geographical character, 
Indonesia encom

passes 1.9 m
illion km

2 of land 
m

ass (24%
); 3.3 m

illion km
2 of archipelagic 

seaw
ater and territorial seas (42%

); and 2.7 m
illion 

km
2 of EEZ (34%

).  In addition, 28%
 of its total land 

m
ass is in the form

 of freshw
ater ecosystem

s 
including rivers, lakes, reservoirs (dam

s), and 
freshw

ater sw
am

ps (N
ational Agency for 

G
eospatial Inform

ation, 2017).    





Figure 2. M
ap of Indonesian Sea and Land A

reas 



�
W

ith total population of 267 m
illion people, Indonesia 

is the fourth m
ost populous country in the w

orld, and 
having ‘a dem

ographic dividend (bonus)’ from
 2020 – 

2032.  

�
Indonesia is a m

em
ber of G

-20.  In 2019 (before the 
covid-19 pandem

ic), the country’s G
DP w

as U
S$ 1.2 

trillion (the 16
th largest in the w

orld), and G
DP per 

capita w
as U

S$ 4,000 (a m
iddle-incom

e country) 
(W

orld Bank, 2020). 

�
In 2019, the num

ber of poor people (w
ho lives below

 
the Indonesian poverty line (U

S$ 1 per day) w
as 25,6 

m
illion people (9,6%

 total population) and 
unem

ploym
ent rate of 6.5%

 (BPS, 2019).   

        



�
In order to achieve a high-incom

e (rich) country status (G
DP 

per capita > U
S$ 11,500), Indonesia m

ust produce an inclusive 
econom

ic grow
th at least 7%

 per year in the next ten years 
(M

c Kinsey G
lobal Institute, 2019).  

�
O

ne of the largest potential sources of the country’s 
econom

ic grow
th is m

arine and fisheries sector, especially 
aquaculture.   

�
Indonesia has the largest aquaculture production potential in 
the w

orld (100 m
illion tons/year). U

ntil 2019 its total 
aquaculture production w

as only about 17 m
illion tons (17%

) 
of w

hich 11 m
illion tons (65%

) is seaw
eed and 6 m

illion tons 
(35%

) consists of fish, shrim
ps, crabs, and m

ollusks.  

�
Since 2009, Indonesia has been the second largest producers 
of aquaculture com

m
odities in the w

orld, after China (FAO
, 

2018). 
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Types of fisheries 
Potential 

areas 
(m

illion 
km

2)   

Potential 
production 

(m
illion 

ton/year)  

Production 
2018 

(m
illion ton) 

U
tilization 

level  (%
)  

A. Capture Fisheries 
7,36

 

1.M
arine ecosystem

s 
5.80 

 12.54 
6,70 

51.20 

2. Freshw
ater 

ecosystem
s 

0.54 
0.90 

0.66 
52.22 

B. Aquaculture 
15.79

 

1. M
arine culture 

0.24 
60.00 

10.52 
17.50 

2. Coastal aquaculture 
 0.05 

34.36 
2.93 

8.50 

3. Inland aquaculture 
0.02 

5.70 
2.34 

66.0 

TO
TAL 

6.65 
113.50 

23.15 
21.60 

Indonesian Aquaculture Potential, its U
tilization 

Level and Production 

Source: KKP dan BPS (2019) 



Production of Indonesian Aquaculture and Capture 
Fisheries, 2014-2018 (tonnes) 

Source: M
inistry of M

arine Affairs and Fisheries of RoI, 2020 

N
o 

Com
m

odities 
2014 

2015 
2016 

2017 
2018 

A 
Aquaculture 

   14,359,130     15,634,093     16,002,319     16,114,991     15,790,294  

Seaw
eed  

10,076,992  
11,269,342  

11,050,301  
10,547,552  

10,320,226  

Shrim
ps 

602,663  
580,348  

667,245  
919,988  

932,698  

Fish 
3,308,363  

3,421,609  
3,673,808  

4,070,227  
4,184,821  

O
thers 

371,112  
362,794  

610,966  
577,224  

352,549  

B 
Capture Fisheries 

6,484,346  
6,677,802  

6,580,191  
6,891,936 

7,355,854 

M
arine 

6,037,654  
6,204,668  

6,115,469  
6,424,114  

6,696,336  

Freshw
ater 

446,692  
473,134  

464,722  
467,822  

659,518  

Total  
   20,843,476     22,311,895     22,582,510     23,006,927     23,146,148  



Total Area of Brackishw
ater (Coastal) Shrim

p Ponds 
in Indonesia (2018) 

TRADITIO
N

AL 

65%
 

SEM
I IN

TEN
SIVE 

25%
 

IN
TEN

SIVE - SU
PER 

10%
 

Total Area  
380.000 ha 



Production of Aquaculture by M
ain Com

m
odities 

(tonnes) 
N

O
 

Com
m

odity 
2014 

2015 
2016 

2017 
2018 

1 
Seaw

eed 
10,076,992  11,269,342  11,050,301  10,547,552  10,320,226  

2 
N

ile Tilapia 
999,695  

1,084,281  
1,114,156  

1,288,735  
1,169,145  

3 
Catfish (Clarias sp) 

679,379  
719,619  

764,797  
1,125,526  

1,027,033  

4 
Shrim

p 
602,663  

580,348  
667,245  

919,988  
932,698  

5 
M

ilkfish 
631,125  

672,196  
747,445  

701,427  
875,487  

6 
Com

m
on carp 

434,653  
461,546  

497,208  
320,941  

534,075  

7 
Catfish (Pangasius sp) 

418,002  
339,069  

392,918  
319,967  

373,258  

8 
G

iant G
ouram

y 
126,718  

121,545  
137,889  

234,904  
179,425  

9 
G

rouper 
13,346  

16,795  
11,504  

70,294  
16,537  

10 
Barram

undi 
5,447  

6,558  
7,890  

8,432  
9,864  

11 
O

thers 
371,112  

362,794  
610,966  

577,224  
352,549  

Total 
   14,359,130     15,634,093     16,002,319     16,114,991     15,790,294  

Source: M
inistry of M

arine Affairs and Fisheries of RoI, 2020 



Rank 
Country 

Tonnes 
(Thousand) 

%
 of w

orld 
total 

1 
China 

63,631 
57.80%

 

2 
Indonesia 

16,581 
15.06%

 

3 
India 

5,703 
5.18%

 

4 
Vietnam

 
3,635 

3.30%
 

5 
Bangladesh 

2,204 
2.00%

 

6 
Philippines 

1,405 
1.28%

 

7 
Egypt 

1,371 
1.25%

 

8 
Rep. of Korea 

1,351 
1.23%

 

9 
N

orw
ay 

1,326 
1.20%

 

10 
Chile 

1,050 
0.95%

 

Source: The State of W
orld Fisheries and Aquaculture, 2018 

TO
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O
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RE IN
 2016 

 11.631  

 3.434  

 864  
 644  

 8  

Indonesia’s Aquaculture Production  
(thousand tonnes) 

Indonesia is second only 
to China as the largest 

aquaculture producer in 
the w

orld 



M
ARIN

E CAPTU
RE 

PRO
DU

CTIO
N

 IN
 2016 

Source: The State of W
orld Fisheries and Aquaculture, 2018 

15,314,000 tonnes 

19.3%
 

6,109,783 tonnes 

7.7%
 

4,897,322 tonnes 

6.2%
 

4,466,503 tonnes 

5.6%
 

3,774,887 tonnes 

4.8%
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50,69 
54,49 

58,30 
58,10 

59,80 
60,40 

60,9 

2018* 
2019** 

2020** 
2021** 

2022** 
2023** 

2024** 

Achievem
ent and Target of Dom

estic Fish 
Consum

ption, 2019 - 2024 

Keterangan:  
*Achivem

ent Figure 
** Target 

Grow
th Target: 2,27%

 



3,94 
4,17 

4,52 
4,86 

5,50 

3,07 

1,08 
1,08 

1,08 
1,13 

1,23 

0,72 

0,00

0,20

0,40

0,60

0,80

1,00

1,20

1,40

0,00

1,00

2,00

3,00

4,00

5,00

6,00

7,00

8,00

9,00

10,00

2015
2016

2017
2018

2019*
2019**

Nilai (US M
ilyar)

Volum
e (Juta Ton)

A
chievem

ent and Target of Export Value, 
2015-2019 

Source: Indonesia Statistic (480 HS Code, 8 digit) 
* Target in M

M
AF Strategic Planning 2015-2019 

** Tem
porary Figure: Jan-Aug 2019 



E
xport of fishery 

products in 2017-
2018 show

s 
positive 
perform

ance, 
export volum

e 
increases 4.45%

 
and export value 
increases 7.44%

.  
 Trade balance in 
2018 recorded 
surplus U

SD
 4.41 

billion 

Volum
e  

(Thousand 
Ton) 

Value  
(US$ M

illion) 

7,44%
 

4,45%
 

Export value 2017-2018 
Increase 7,44%

 

Export Volum
e 2017-2018 

Increase 4,45%
 

Export of Fishery Products Increases and  
Trade B

alance Surplus (2014 – 2018) 
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The highest 
export volum

e 
in 2018 is from

 
seaw

eed w
hile 

the highest 
export value is 
from

  shrim
p 

18,91% 
212,96  

THO
U

SAN
D TO

N
 

17,53% 
197,43  

THO
U

SAN
D TO

N
 

13,51% 
152,11  

THO
U

SAN
D TO

N
 

10,45% 
1117,65 

THO
U

SAN
D TO

N
 

2,47% 
27,79 

THO
U

SAN
D TO

N
 

35,84% 
U

S$ 1.742,12 
M

ILLIO
N

 

12,74% 
U

S$ 619,52 
M

ILLIO
N

 

11,41% 
U

S$554,59 
M

ILLIO
N

 

9,73% 
U

S$ 472,96 
M

ILLIO
N

 

6,00% 
U

S$291,84 
M

ILLIO
N

 

Source: Indonesia Statistics Bureau 
C

onsisting of 480 fishery products H
S code 2017 

Export of m
ain com

m
odities in 2018 

VOLUM
E 

1,126.07 
THO

U
SAN

D 
TO

N
N

ES 

VALUE 
U

S$ 4,860.9
0 M

ILLIO
N
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The export percentage (total) = 1.13/15.79 x 100%
 = 7,2%

 
The export percentage (fish)  =  0.914/15.79 x 100%

 = 6%
 



19,23%
 

Japan 

66,06%
 

USA 

1,95%
 

China 

2,17%
 

ASEAN 

4,54%
 

EU 

30,58%
 

USA 

16,63%
 

Japan 

14,16%
 

ASEAN 

11,45%
 

M
iddle East 

75,11%
 

USA 

4,77%
 

ASEAN 

6,35%
 

China 

7,71%
 

Japan 

2,14%
 

EU 

39,60%
 

China 

6,38%
 

USA 

16,68%
 

EU 

19,05%
 

ASEAN 

7,95%
 

Taipei 

65,11%
 

China 

4,54%
 

South 
Korea 

9,24%
 

EU 

6,10%
 

USA 

3,74%
 

ASEAN 

SEAW
EED 

(U
SD 291.84 M

il) 

SQ
U

ID-CU
TTLEFISH

- 
O

CTO
PU

S 
(U

SD 554.59 M
il) 

CRAB 
(U

SD 472.96 M
il) 

TU
N

A 
(U

SD 619.52 M
il) 

SH
RIM

P 
(U

SD 1.74 Bil) 

13,67%
 

EU 

Export Perform
ance  Based on M

ain Com
m

odities and 
Top 5 Im

porting Countries , 2018  

Source: Indonesia Statistics Agency, 2018 

20 

S
hrim

p is a 
com

m
odity w

ith the 
highest export value, 

accounting for  
U

SD 1,74 billion,  
exported to various 
countries, m

ostly 
U

SA
 



Source: International Trade Center (ITC) 2020 

Rank  
Exporters 

2015 
2016 

2017 
2018 

2019 

W
orld 

   145,793,278     155,229,206     168,518,101     179,417,914     175,504,210  

1 
 China  

     21,332,573       21,647,596       22,280,702       23,510,266       21,711,974  

2 
 N

orw
ay  

       8,875,846       10,552,198       11,103,709       11,756,420       11,736,885  

3 
 Thailand  

       7,679,250         7,933,965         8,398,101         8,548,291         8,509,163  

4 
 Viet N

am
  

       6,550,718         7,039,533         8,291,922         8,644,409         7,902,297  

5 
 U

SA 
       7,386,772         7,128,843         7,555,119         7,436,181         6,946,506  

6 
 India  

       4,780,835         5,501,388         7,044,836         6,827,230         6,768,819  

7 
 N

etherlands  
       5,231,464         5,587,992         6,119,097         6,556,598         6,724,964  

8 
 Chile  

       4,399,162         4,736,153         5,635,761         6,322,550         6,175,000  

9 
 Canada  

       5,031,557         5,337,222         5,697,295         5,831,862         6,101,637  

10 
 Ecuador  

       3,506,062         3,753,665         4,471,023         4,804,654         5,449,318  

11 
 Spain  

       4,164,516         4,532,693         5,181,089         5,616,965         5,241,346  

12 
 Germ

any  
       4,727,549         4,850,086         5,094,158         5,388,959         5,098,293  

13 
 Russian Federation         2,867,804         3,147,624         3,650,675         4,464,604         4,857,562  

14 
 Sw

eden  
       3,751,536         4,509,551         4,245,094         4,927,215         4,578,141  

15 
 Indonesia  

       3,602,395         3,863,090         4,203,170         4,470,599         4,497,761  

Top 15 Exporters of Fishery Product (U
SD Thousand)  
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  The M
eaning of Sustainable Aquaculture 

 

    “Sustainable aquaculture is an aquaculture 
production-business system

 w
hich is able 

to produce efficient and com
petitive 

com
m

odities and products, and m
ake 

producers as w
ell as other stakeholders 

prosperous on an environm
entally 

sustainable m
anner ” 

 



1.The rate of aquaculture developm
ent (area, and the 

level of aquaculture technology reflected by stocking 
density) in any region (a spatial unit) m

ust not exceed 
its carrying capacity. 

2.Each aquaculture business unit m
ust im

plem
ent: (1)  

econom
y of scale; (2) an integrated supply chain 

m
anagem

ent system
; (3) Best Aquaculture Practices 

(BAP*), and state of the art technology such as Industry 
4.0 in each chain of the supply chain system

; and (4) 
sustainable developm

ent principles.   

 
*BAP: (1) the best quality of brood-stocks and seeds, (2) the best 
nutrition and feeding techniques, (3) pest and disease control, (4) 
w

ater quality m
anagem

ent, (5) pond (m
edia) design and 

engineering, and (6) biosecurity. 



Logistics &
 

Infrastructure 

G
overn
m

ent 
budget 

Banking 
Credit 

Dom
estic &

 
International 

Trade 
Investm

ent 
Clim

ate 
Science and 
Technology 

O
U

TPU
T 

1.Productive 
2.Com

petitive 
3.Efficient 
4.Inclusive 
5. Sustainable  

PRO
DU

CTIO
N

 
IN

PU
TS- 

Broodstock 
- Feed 
- Electricity 
- W

ater w
heel 

- Plastic 
- Etc.  

M
AN

AG
EM

EN
T 

EN
VIRO

N
M

EN
T 

- Spatial planning -  
- Biodiversity 
Conservation  
- Pollution Control  

M
AN

AG
EM

EN
T 

Hum
an 

Resources 
capacity &

 w
ork 

ethic,  
Indonesia 
aquaculture 
Incorporated  

HATCHERY 

FEED BACK 

FEED BACK 

REARIN
G

 
(FARM

) 
HAN

DLIN
G

 &
 

PRO
CESSIN

G
 

M
ARKETIN

G
 

A G
eneric M

odel of Aquaculture Business (Supply Chain) System
 



3.Revitalization of all existing aquaculture business units 
(m

arine, coastal, and inland) to increase their 
productivity, efficiency (profitability), com

petitiveness, 
inclusiveness, and sustainability by applying point-2 
ingredients. 

4.Expansion of aquaculture production in new
 m

arine, 
coastal, and inland areas based on their suitability and 
carrying capacity. 

5.Diversification of new
 species (com

m
odities) for 

aquaculture production.  

6.All technology used in aquaculture m
ust be 

environm
entally friendly (resource efficient, zero w

aste, 
low

 carbon, and less or no dam
age to the environm

ent).  



The N
um

ber of Aquaculture Species 
in China vs Indonesia  
(Kom

ar Sum
antadinata, 2010) 

China 
Aspect 

 Indonesia 

60 species Finfish 
10 species Crustacean 

10 species M
ollusk 

20 species Seaw
eed 

Aquaculture species 

25 species Finfish 
4 species Crustacean 

3 species M
ollusk 

4 species Seaw
eed 

  

56 (1996-2004) 
Certified N

ew
 Species 

16 (2006-2009) 

37 
Certified Hatchery (unit) 

Broodstock Center di Bali? 

1991 
Certified Institutions  

(Starting Year) 
2000 

1986 
GM

O
 applications  

(Starting Year) 
2008 



“Aquaculture is a production of fish, 
crustaceans, m

ollusks, invertebrates, 
algae, m

icrobes, plants, and other 
biota through hatching and rearing in 

aquatic ecosystem
s” 

(Parker, 1998) 
 

Definition of Aquaculture 



Com
m

odities (O
utput) of Aquaculture 

a)
Conventional roles and functions of aquaculture provide: (1) 
anim

al protein including finfish, crustaceans, m
ollusks, and 

som
e invertebrates; (2) seaw

eed; (3) ornam
ental fishes and 

other aquatic biota; and (4) jew
elry such pearl oysters and other 

aquatic organism
s. 

b)
N

on-conventional (future) roles and functions of aquaculture: 
(1) algae-based feed; (2) pharm

aceutical and cosm
etics products 

from
 bioactive com

pounds of m
icroalgae, m

acroalgae 
(seaw

eed), and other aquatic organism
s; (3) raw

 m
aterials 

derived from
 aquatic biota for m

yriad types of industries such as 
paper, film

, and painting; (4) biofuel from
 m

icroalgae, 
m

acroalgae, and other aquatic biota; (5) aquaculture-based 
tourism

; and (6) carbon sink w
hich can m

itigate global w
arm

ing. 
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Added Values of Seaw
eed Products ( E. cottonii ) 

 CHIP 



Eucheum
a sp., Chondrus sp. 

G
racilaria sp. 

G
elidium

 sp. 
Sargassum

 sp. 
Lam

inaria sp. 



N
o 

Algae species 
Bioactive 

Com
pounds 

M
edical and N

utritional Functions 

1 
Lam

inaria 
japonical  

Fucoidan 
1.

Active Substance in the Im
m

une System
 

2.
Antiviral, 

3.
Anticancer 

4.
Antitum

or 
5.

Expenditure heavy m
etals, radioactive 

and free radicals from
 the body 

6.
M

odulate glucose m
etabolism

 
7.

Anticoagulant 
8.

Prevent from
 oxidation dam

age, delay the 
aging of skin cells, skin rejuvenation 

9.
Preventing m

elanogenesis and m
akes the 

skin radiant and elastic, keeping skin 
m

oisture 
10.

Heart Health 
11.

M
aintaining brain health and m

em
ory, 

bone health 
antibody  

2 
U

ndaria 
pinnatifida 

B
ioactive C

om
pounds from

 A
lgae, and Their M

edical and 
N

utritional Functions 



N
o 

Algae Species 
Bioactive 

Com
pounds 

M
edical and N

utritional Functions 

3. 
Spirulina (m

icro algae) 
 

1.
Pycocyanin 

2.
Klorofil 

3.
zeasantin 
 

1.
Liver and kidney health 

2.
Eye health 

3.
Anti cancer 

4.
Antitoxin 

5.
low

ers cholesterol 
6.

Low
ering blood lipids  

4. 

seaw
eed ( Eucheum

a 
cottonii, Eucheum

a 
spinosum

, Sargassum
, and 

G
racillaria verucossa) 

1.
Alginate 

2.
carrageenan 

3.
jelly  

1.
As the coating m

aterial capsules and 
tablets 

2.
Creating an em

ulsifier, stabilizer, 
tablets, ointm

ents, and filter 
3.

M
icro-encapsulation and cell 

transplantation.  

5. 
Padina sp. dan Halim

eda 
sp.  

 

1.
Healing for sensitive skin 

2.
Antioxidant enzym

es 
3.

Collagen activator 
4.

Anti aging 
5.

Anti w
rinkle 

6.
Anti acne 

7.
Dental product 

8.
O

ral health 
9.

Skin lightening 
10.

Slim
m

ing properties 



¾
Fucoidan is one of the key bioactive constituents of Algae 
and is considered to be responsible for m

any of its health 
benefits.  

¾
Fucoidan, a com

plex sulfated polysaccharide containing 
substantial percentages of L-fucose and sulfate ester 
groups,. Besides L-fucose, it frequently contains D

-xylose, 
D-galactose, D

-m
annose and D-glucuronic acid and 

protein.  

¾
Fucoidan can be classified by m

aterial it extracted from
 as 

Lam
inaria japonica and U

ndaria pinnatifida.  
 



 ¾
Algae have been part of hum

an diet and used 
therapeutically for m

illennia.  

¾
The high intake of Algae in the Japanese diet is 
associated w

ith low
er incidences of 

cardiovascular disease, som
e cancers, 

inflam
m

atory diseases and diabetes.  

¾
Algae consum

ption has also been associated 
w

ith w
eight-loss and youthful looking skin.  

 



N
o 

Types of Invertebrates 
Bioactive Com

pounds 
N

utrition and M
edical Functions 

1.  
Tunicate  (Tridem

num
 sp)  

N
ot Available 

1.
Healing leukem

ia 
2.

Healing B16 m
elanom

a 
3.

Healing M
5076 sarcom

a 

2.  
Turtle  (Part Shell) 

N
ot Available 

1.    Cure w
ounds 

2.    Tetanus drug 

 3. 
Seahorses 

N
ot Available 

1.
O

bat penenanga tau obat tidur 
2.

O
bat kuat sem

acam
 viagra 

4. 
Puffer Fish (Bile) 

tetrodotoksin 

1.
Repair of dam

aged brain nerve 
2.

As an anesthetic agent for 
patients about to undergo 
surgery  

5. 
crustaceans (w

aste) 
khitin dan khitosan  

w
ound healing drug  

B
ioactive C

om
pounds from

 Invertebrates, and Their 
M

edical and Nutritional Functions 





1 kg  
Sargassum

 spp pow
der  

= 



Algae for Biofuel  
 

¾
 C

onsum
es C

O
²  as source of food/nutrients  (P

hotosynthesis)   

¾
 R

apid grow
th  

 ¾
H

igh Yields (lipid for biodiesel,  
       starch/polysaccharides for ethanol)  
 ¾

A
ble to grow

 on deserted  lands, vast clim
ate conditions  

 



U
tilization  of  pow

er  plant  resources  for  grow
ing  

selected m
icroalgae at a low

 energy cost for valuable  
products   and   bio-fuels   w

hile    iding   CO
2  

Sequestering;  
 •Low

 cost algae agriculture  
 •All year production of algae  
 •Low

 cost flue gas, CO
2  

 •Low
 cost w

ater source  
 •Residual Energy  
 •Arid Land  
 

Sm
oke fan  

 
Ash Collector  
 

M
icroalgae Pond  

 



A
lgae C

ultivation  
 

B
elow

 is an overview
 of the m

ain raw
 m

aterials that feed into the algae cultivation 
system

,  
w

hich are required in order to produce algal biom
ass.  

Sunlight  
 

Algae  
 

Cultivation  
 

Algal strains  
 

Seaw
ater /  

Freshw
ater  

 

Nutrients  
 

Carbon dioxide  
 (Flue gas)  
 

System
  

 
Algal Biom

ass  
 



A
lgae R

esearch C
entre (A

R
C)  

M
alaysia  

 



13 spesies of m
icroalgae have been 

found in Indonesian m
arine w

aters 
containing lipids (hydrocarbon) potential 
for biofuel (bio-energy) production. 

Four m
ain species: N

annocholoropsis 
oculata (24%

), Scenedesm
us (22%

), 
Chlorella (20%

), dan Dunaliela salina 
(15%

) 

(Kaw
aroe, 2010)  



CRU
DE O

IL  
FRO

M
 M

ICRO
ALG

AE 

1000 L of 
M

edia 
1 L of w

et 
biom

ass 
~153 gr of dry 

biom
ass 

~22,5 m
L of 

crude O
il  

1 
2 

3 

4 





7.To ensure healthiness, safety, and environm
ental friendliness of 

all aquaculture com
m

odities and products; the Best Practices, 
Q

A/Q
C, and certification program

s have been im
plem

ented in 
each chain of the aquaculture supply chain system

 (IndoG
AP): (1) 

feed m
anufacture (industry); (2) hatchery; (3) grow

 out (rearing) 
ponds, cage nets, and other aquaculture m

edia (containers); (4) 
processing and packaging industry; (5) storage; (6) transportation 
and distribution; and (7) m

arket and consum
ers. 

8.Strengthening and expanding both dom
estic and global m

arkets 
for aquaculture com

m
odities and products. 

9.Environm
ental m

anagem
ent to sustain aquaculture production: 

spatial planning, pollution control, and conservation of 
biodiversity. 

10.M
itigation and adaptation to G

lobal Clim
ate Change, tsunam

i, 
and other natural hazards. 



11.Finance, infrastructures, technology, inform
ation, and 

other productive econom
ic assets should be not only 

accessible to big corporations, but also for m
icro, 

sm
all, and m

edium
 enterprises. 

12.Develop a w
in-w

in cooperation am
ong aquaculture 

stakeholders (e.g. hatchery, feed, producer, processor, 
and trader), enhance a share and care econom

y, and 
strengthen G

lobal Aquaculture Incorporated. 

13.Strengthen and develop R &
 D to generate innovations 

on a sustainable basis. 

14.G
overnm

ent policies and regulations m
ust be 

conducive for a productive, efficient, com
petitive, 

inclusive, and sustainable aquaculture. 



IV 
ABO

U
T IndoG

AP  



•
Indonesian Law

 N
r. 31 of 2004 of Fisheries, as am

ended by Law
 N

r. 45 of 2009; 

•
G

overnm
ent Regulation O

f The Republic O
f Indonesia N

r. 28 O
f 2017 Concerning 

Aquaculture; 

•
M

inistry of M
arine Affairs And Fisheries Decree N

r. 02/Kepm
en-KP/2007 Concerning G

ood 
Aquaculture Practices. 

•
M

inistry of M
arine Affairs And Fisheries Regulation N

r. Per.19/M
EN

/2010 Concerning The 
Control of Q

uality Assurance And Safety O
f Fisheries Products; 

•
M

inistry of M
arine Affairs And Fisheries Regulation N

r. 35/Perm
en-KP/2016 Concerning 

G
ood Hatchery Practices; 

•
M

inistry of M
arine Affairs And Fisheries Regulation N

r. 55/Perm
en-KP/2018 Concerning 

Fish Feed; 

•
M

inistry of M
arine Affairs And Fisheries Regulation N

r. 01/Perm
en-KP/2019 Concerning 

Fish M
edicines; 

•
M

inistry of M
arine Affairs And Fisheries Regulation N

r. 37/Perm
en-KP/2019 Concerning 

The Residue Control on Aquaculture Consum
ption; 

•
M

inistry of M
arine Affairs And Fisheries Regulation N

r. 13/Perm
en-KP/2019 Concerning 

       Fish D
isease Control 

    LEG
AL BASIS 













HATCHERY 
G

RO
W

 O
U

T 
PRO

CESSIN
G

 
EXPO

RT 

HACCP  
HEALTH 

CERTIFICAT
E 

IN
PU

T : 
BRO

O
DSTO

CK/ 
SEED,FEEDS,  
FISH M

EDICIN
ES 

G
AP 

RESIDU
E 

G
HcP 

DISEASE CO
N

TRO
L, 

M
O

N
ITO

RIN
G

 

D
G

 AQ
UACU

LTU
RE 

FISH Q
UARAN

TIN
E IN

SPECTIO
N

 AG
EN

CY (FQ
IA) 

CA VERIFICATIO
N

 

LO
CAL 

G
O

VERN
M

EN
T 

TIU
s 

TIU
s 

TIU
s 

TIU
s 

N
ote : 

HACCP : Hazard Analysis Critical Control Point 
  FO

O
D

 SAFETY AN
D

 Q
UALITY ASSU

RAN
CE SYSTEM

 O
F AQ

UACU
LTU

RE PRO
DU

CT M
IN

ISTRY 
O

F M
ARIN

E AFFAIRS AN
D FISHERIES (M

M
AF)  

G
M

FP 



  

  
  

  

FQ
IA (CA) 

M
M

AF   

  
  

  

  

M
EN

TERI KP 

D
G

A
 

FQ
IA 

Directorate of 
Aquaculture   

Developm
ent Area 

and Fish Health 

Directorate of Aqua 
feed and Fish 

M
edicines 

Directorate of Fish 
Production and 

Business 

Directorate of Seed 
Developm

ent 

DG
CF 

Local 
G

overm
ent 

TIU
s 

O
RG

AN
IZATIO

N
 O

F FO
O

D SAFETY AN
D Q

UALITY ASSU
RAN

CE SYSTEM
  

O
F AQ

UACU
LTU

RE PRO
DU

CT  



C
B

A
D

  
U

ju
n
g B

atee 

C
M

A
D

  
B

atam
 

C
M

A
D

  
L
om

bok
 

B
C

S
M

  
K

aran
gasem

 

C
B

A
D

  
T

ak
alar 

C
F

A
D

 J
am

bi 

C
F

A
D

 
M

an
d
ian

gin
 

C
F
A

D
 

T
atelu

 

C
M

A
D

  
A

m
bon

 

M
C

M
A

D
  

L
am

p
u
n
g 

M
C

B
A

D
  

J
ep

ara 

C
B

A
D

 
S
itu

bon
d
o
 

M
C

F
A

D
  

S
u
k
abu

m
i 

C
A

B
D

 
K

araw
an

g 

C
F

D
IE

 
S
eran

g 

57 

      DISTRIBU
TIO

N
 O

F FISH HEALTH LABO
RATO

RIES O
F 

DIRECTO
RATE G

EN
ERAL O

F AQ
U

CU
LTU

RE (DG
A) 

 

    
 

o
 Fish health laboratories located in each Technical Im

plem
enting U

nit (TIU
) of D

G
A 

o
 All laboratories accredited ISO

 17025 
    

     



FISH
 M

EDICIN
E REG

ISTERED
 

N
um

ber 
G

roups 
Total  

1. 
Prem

ix 
186 

2. 
Pharm

aceutical 
59 

3. 
Biological 

34 
4. 

Probiotic 
67 

5. 
Herbs/N

atural 
M

edicines 
7 

353 

AQ
UA FEED REG

ISTERED
 

N
o. 

Com
m

odity 
Total 

1 
M

ilkfish 
82 

2 
Pom

fret 
2 

3 
Pom

pano 
6 

4 
Fry/Seed 

153 
5 

Snakehead 
1 

6 
Gouram

e 
18 

7 
O

rnam
ental fish 

302 
8 

Broodstock 
4 

9 
Jelaw

at 
1 

10 
Snaper 

34 
11 

Grouper 
27 

12 
Clarias 

122 
13 

Carp 
74 

14 
Tilapia 

112 
15 

Pangasius 
48 

16 
Anguila 

21 
17 

Giant freshw
ater praw

n 
1 

18 
Vanam

e Shrim
p 

340 
19 

Tiger Shrim
p 

29 
G

RAN
D TO

TAL 
1,377 



AQ
UA FEED &

 FISH M
EDICIN

E O
FFICIAL CO

N
TRO

L 
AQ

UA FEED &
 FISH M

EDICIN
E 

REG
ISTRATIO

N
 

AQ
UA FEED &

 FISH M
EDICIN

E M
O

N
TO

RIN
G

 

2018 
2017 

2019 
AQ

UA FEED
 

FISH M
EDICIN

E 
N

orth Sum
atera 

Lam
pung 

Banten 
W

est Java 
Central Java 
East Java 

Lam
pung 

Di Yogyakarta 
W

est Java 
N

orth Sum
atera 

South Sulaw
esi 

East Kalim
antan 

Bengkulu 
W

est Sum
atera 

N
orth Sulaw

esi 
East Java 
Bali 
Jam

bi 
N

TB 
W

est Kalim
antan 

Riau 
South Kalim

antan 
Banten 

AQ
UA FEED

 
FISH 

M
EDICIN

E 
N

orth Sum
atera 

Lam
pung 

Banten 
W

est Java 
East Java 
N

orth Sulaw
esi 

DI Yogyakarta 
Riau Islands 
East Kalim

antan 
W

est Java 
South Sulaw

esi 

AQ
UA FEED

 
FISH 

M
EDICIN

E 
N

orth Sum
atera 

Lam
pung 

Banten 
W

est Java 
Central Java 

Banten 
East Java 
W

est Java 
N

orth Sum
atera 

South Sulaw
esi 

by M
M

AF / PFS 



G
AP Certification M

echanism
  

Provincial Service FISH FARM
ER 

(SIN
G

LE U
N

IT/G
RO

U
P/CO

M
PAN

Y) Review
er 

AU
D

ITO
R 

Review
 5 

AU
DIT 

3 

ISSUANCE OF CERTIFICATE 7 

AU
DIT 

REPO
RT 

4 

AU
DITO

R 
ASSIG

N
M

EN
T 

2 

CERTIFICATIO
N

  
APPLICATIO

N
 

1 

Recom
m

endation 
6 

SU
RVEILLAN

CE 
 &

  
VERIFICATIO

N
  

REPO
RT 

8 

9 

SU
RVEILLAN

CE 
 &

  
VERIFICATIO

N
  

DG
 Aquaculture 

AU
DIT 

REPO
RT 



Legal Base 
1.

M
inistry M

AF N
r. 02/2007 concerning GAP 

2.
DGA Regulation N

o. 14/2018 concerning Partial 
Delegation on GAP Certification 

3.
DGA Regulation N

r. 30/2013 concerning 
Delegation Technical Guideline 

4.
DGA Decree N

r. /2020 concerning GAP 
Certification Team

  

 

G
AP Certification M

echanism
  

0
200
400
600
800

1000
1200
1400
1600
1800

N
um

ber of G
AP Auditor 

0

2000

4000

6000

8000

10000

12000

N
um

ber of G
AP certified farm

 

G
AP Auditor 

Trained by TSP EU, FDA, and DG Aquaculture 
Curriculum

 developed by TSP Experts  
(M

ike Phillips &
 N

ovia Priyana, Vet) 
 Assigned G

AP auditor: 
Central Gov: 23 
DGA TIU

: 74 
Provincial Service: 432 



2 30 50 1 65 2 11 10 0 36 16 2 57 56 47 192 0 28 15 21 7 15 7 0 2 0 1 0 11 46 4 0 7 7 

NAD
SUMBAR

RIAU
JAMBI
BABEL

BANTEN
JABAR

DIY
KALTARA
KALTENG

KALSEL
NTB

SULUT
SULTENG

SULTRA
MALUKU

PAPUA

C
ER

TIFIED H
ATC

H
ER

IES B
ASED

 O
N 

PR
O

VIN
C

E FEB
 2020  

(733 units) 

1 
2 

19 

3 
2 

6 

33 

10 

1 
1 

4 
1 

4 

43 

1 

SH
RIM

P C
ER

TIFIED B
ASED

 O
N 

PR
O

VIN
C

E FEB
 2020 (131 certificates) 

Total Certified Hatcheries : 733 units 
Total Issued Certificates  : 843 certificates 

Total Issued Certificate for Shrim
p 133 certificates 

G
O

O
D HATCHERY PRACTICES 



Location of Residue M
onitoring 

19 PRO
VIN

CES 
1.

Aceh;  
2.

N
orth Sum

atera;  
3.

South Sum
atera; 

4.
Lam

pung; 
5.

Banten; 
6.

W
est Java; 

7.
Central Java; 

8.
DI Yogyakarta; 

9.
East Java; 

10.
Bali;  

1 2 3 4 

Shrim
p 

Catfish 

M
ilkfish 

Tilapia 

1 

2 

3 

4 

Com
m

odities of Residue M
onitoring 

Residue M
onitoring 

11.
W

est N
usa Tenggara; 

12.
W

est Kalim
antan; 

13.
East Kalim

antan; 
14.

N
orth Kalim

antan; 
15.

South Kalim
antan; 

16.
SouthEast Sulaw

esi;  
17.

Central Sulaw
esi;  

18.
W

est Sulaw
esi;  

19.
South Sulaw

esi 
 



SU
BSTAN

CE O
F RESIDU

E M
O

N
ITO

RIN
G

 



Continue.. 



 LABO
RATO

RIES IN
 RESIDU

E M
O

N
ITO

RIN
G

  
N

0 
Laboratory 

Substance  

1 
M

ain Center of Freshw
ater Aquaculture Developm

ent 
(M

CFAD) Sukabum
i, W

est Java 
A1;  A3;  A6; B3c 

2. 
Center of Fish Disease and Environm

ental Investigation 
(CFDEI) Serang 

A6, B1, B2a, B3a, B3e 

3. 
Fish Q

uarantine and Inspection Standard Exam
ination 

Laboratory (FQ
ISEL) Jakarta 

B3c 

4. 
Provincial Laboratory of Q

uality Control and Fisheries 
Product Developm

ent (PL – Q
CFPD) Surabaya, East Java 

A6, B1, B3c 
 

5. 
Provincial Laboratory of Fish Inspection and Q

uality 
Control (PL FIQ

C)  Banyuw
angi, East Java 

A6, B3c 

6. 
Provincial Laboratory of Fish Inspection and Q

uality 
Control (PL FIQ

C)  Pontianak, W
est Kalim

antan  
B3c 

7. 
M

ain Centre of M
ariculture Developm

ent (M
CM

D) 
Lam

pung 
A6 

8. 
M

ain Centre of Brackishw
ater Aquaculture Developm

ent 
(M

CBAD)  Jepara  
A6 

9. 
Brackishw

ater Aquaculture Developm
ent Center (BADC) 

Situbondo, East Java 
A6 



N
0 

Laboratory 
Substance  

10. 
Provincial  Laboratory of Fish Health and Environm

ental, U
m

bulan 
Pasuruan – East Java 

A6 

11. 
Provincial Laboratory of Fish Inspection and Q

uality Control (PL FIQ
C)  

M
edan, N

orth Sum
atra 

B3c 

12. 
Provincial Laboratory of Fish Inspection and Q

uality Control (PL FIQ
C)  

N
orth Jakarta,  DKI Jakarta 

B3c 

13. 
PT. M

utu Agung Lestari 
A6, B1, B2a, B3a, B3c, B3e 

14. 
PT. SGS Indonesia 
 

A6, B1, B2a, B3c, B3e 
 

15. 
PT. Angler BioChem

Lab 
 

A1, A3, A6, B1, B2a, B3a, B3c, B3e 
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N
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