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I
PERFORMANCE AND STATUS 

OF DEVELOPMENT OF ASEAN MEMBER 
COUNTRIES



No Country
Land Area 

(km2)
Coastline 

(km)a
Population 

(person)
GDP

(million USD)

GNI per 
capita 
(USD)

HDI (rank)b

1 Singapore 709 193 5,703,569 372,063 59,590 0.935 (9)

2 Brunei Darussalam 5,270 161 433,285 13,469 32,230 0.845 (43)

3 Malaysia 328,550 4,675 31,949,777 364,702 11,200 0.804 (61)

4 Thailand 510,890 3,219 69,625,582 543,650 7,260 0.765 (77)

5 Indonesia 1,811,570 99,083 270,625,568 1,119,191 4,050 0.707 (111)

6 Philippines 298,170 36,289 108,116,615 376,796 3,850 0.712 (106)

7 Lao PDR 230,800 - 7,169,455 18,174 2,570 0.604 (140)

8 Viet Nam 310,070 3,444 96,462,106 261,921 2,540 0.693 (118)

9 Cambodia 176,520 443 16,486,542 27,089 1,480 0.581 (146)

10 Myanmar 653,080 1,930 54,045,420 76,086 1,390 0.584 (145)

Source:
World Bank Data (2019)
a CIA World Factbook: Coastline
b Human Development Report 2019

The Prosperity Level of ASEAN Countries Based on GNI, 2019
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II
THE MEANING AND DOMAIN 
OF MARINE (BLUE) ECONOMY



� Marine economy includes all economic activities 

taking place within coastal and ocean areas, and  

on land areas which use raw materials or 

natural resources originated from coasts and 

oceans (Dahuri, 2003; Kildow, 2005)

� Maritime economy includes sea transportation, 

ship building and maintenance, port 

construction and operations, and their related 

industries and services (Stopford, 2004)



THE TAXONOMY OF GLOBAL BLUE ECONOMY SECTORS AND ACTIVITIES

NO SECTORS ACTIVITES

1 Fishing Capture fishery, Aquaculture, seafood processing

2 Marine Biotechnology Pharmaceuticals, chemicals, seaweed harvesting, seaweed products, 
marine derived bio-products

3 Minerals Oil and gas, deep-sea mining (exploration of rare earth metals, 
hydrocarbon

4 Marine Renewable 
Energy

Offshore wind energy production, wave energy production, tidal energy 
production

5 Marine 
manufacturing

Boat manufacturing, sail making, net manufacturing, boat and ship 
repair, marine instrumentation, aquaculture technology, water 
construction, marine industrial engineering

6 Shipping, Port &
Maritime Logistics

Ship building and repairing, ship owners and operators, shipping agents 
and brokers, ship management, liner and port agents, port companies, 
ship suppliers, container shipping services, stevedores, roll-on roll-off 
operators, custom clearance, freight forwarders, safety and training



Next...

NO SECTORS ACTIVITES

7 Marine Tourism &
Leisure

Sea angling from boats, sea angling from the shore, sailing at sea, 
boating at sea, water skiing, jet skiing, surfing, sail boarding, sea 
kayaking, scuba diving, swimming in the sea, bird watching in coastal 
areas, whale/dolphin watching,
visiting coastal natural reserves, trips to the beach, seaside and 
islands

8 Marine Construction Marine construction and engineering

9 Marine Commerce Marine financial services, marine legal services, marine insurance, 
ship finance & related services, charterers, media & publishing

10 Marine ICT Marine engineering consultancy, meteorological consultancy, 
environmental consultancy, hydrosurvey consultancy, project 
management consultancy, ICT solutions, geo-informatics services, 
yacht design, submarine telecom

11 Education and research Education and training, R&D

Source: RIS, 2015



INDONESIA LAND AND SEA AREAS

LAND
1.9 million km2 

(25%)
SEA

5.8 million km2

(75%)
TERRESTRIAL

FRESHWATER

28%
72%

• 17.504 islands, 16.056 islands have been registered at UN in September 2017
• Coastline: 95.181 km (the second longest in the world, after Canada)

INDONESIA is the largest 
archipelago on Earth 

Source: Indonesia Geospatial Agency, 2017



NO Marine Economic Sector Value (US$ billion/year)

1. Capture Fisheries  20

2. Coastal and Marine Aquaculure 210

3. Fish and Seafood Processing Industry 100

4. Marine Biotechnology Industry 180

5. Energy and Mineral Resources 210

6. Coastal and Marine Tourism 60

7. Sea Transportation 30

8. Maritime Industry and Services 200

9. Coastal Forestry 8

10. Small Island Resources 120

11. Non-Conventional Resources 200

Total 1.338

Economic Value of Indonesian Marine 
Economic Sectors 



DEEP SEA WATER INDUSTRIES





� Total economic value of 11 
Indonesia’s marine economic sectors 
is estimated at about US$ 1.338 
trilion /year (1.4 Indonesian GDP).

� Total employment opportunities of 11 
marine economic sectors: 45 million 
people (35% of total work force).

� In 2019 the contribution of 
Indonesia’s marine economic sectors 
to the country’s GDP was 10.5%.



The Contribution of Marine Economic Sectors to Indonesian GDP

Catatan:
Kontirbusi sektor perikanan 2,74% terhadap PDB hanya dihitung dari bahan baku (raw materials).  
Bila dimasukkan produk olahannya (ikan kaleng, ikan fillet, bandeng presto, breaded shrimp, dan 
surimi-based products), kontribusinya sekitar 6% (Bappenas, 2014).

Sumber: BPS 2019

11,40%



III
THREATS TO SUSTAINABLE COASTAL AND 

OCEAN DEVELOPMENT IN THE SOUTHEAST 
ASIAN REGION



1. Maritime boundary disputes
2. Overfishing, and overexploitation of other coastal and 

marine resources
3. IUU (Illegal, Unregulated, and Unreported) Fishing
4. Pollution 
5. Conversion of coastal ecosystems (mangrove, seagrass 

beds, coral reefs, and estuaries) into coastal aquaculture, 
industrial estate, human settlements, and other 
man-made ecosystems.

6. Biodiversity loss
7. Erosion and Sedimentation
8. Conflicts of spatial uses
9. Poverty

10.  Piracy and safety at sea
11. Tsunami and other natural disasters
12. Global Climate Change and its concomitant impacts



State of The World’s Fisheries
• Valuable fish stocks, as well as a whole host of other 

marine life, are severely threatened by overfishing, loss 
of coastal ecosystems, and pollution.

• 53% of the world’s fisheries are fully exploited, and 32% 
are overexploited, depleted, or recovering from 
depletion1

• Most of the top ten marine fisheries, accounting for 
about 30% of all capture fisheries production, are fully 
exploited or overexploited2

• Several important commercial fish populations have 
declined to the point where their survival is threatened.

Sources 
1 FAO (2010) State of World  Fisheries and Aquaculture (SOFIA)-SOFIA 2010
2 Worm, B. et al (2006) Impacts of biodiversity loss on ocean acosystem services. Science, 314:787





State of The World’s Coastal Ecosystems

• In 2008 the world has effectively lost 19% of its original 
area of coral reefs; 15% are seriously under threat of loss 
within the next 10 – 20 years, and an additional 20% in 
20 – 40 years (the Global Coral Reef Monitoring Network, 
Wilkinson, 2008).

• Sea-grasses have been disappearing at a rate of 110 
km2/year since 1980, and 29% of the known areal extent 
has disappeared since seagrass areas were initially 
recorded in 1879 (Waycott et al., 2009).

• Oyster beds (reefs) have declined by more than 90% from 
historic levels in 70% of bays and 63% of the world’s 
marine ecoregions.  

Sources 
1 FAO (2010) State of World  Fisheries and Aquaculture (SOFIA)-SOFIA 2010
2 Worm, B. et al (2006) Impacts of biodiversity loss on ocean acosystem services. Science, 314:787



• With advances in technology, human 

capacity to reach remote areas has increased, 

leading to growing threats that include 

unsustainable fishing and shipping activities, 

pollution, ocean dumping, and oil, gas, and 

mineral exploration. 

• Global Climate Change and ocean 

acidification increasingly threaten oceans and 

polar areas.



a. Oil Spill Contamination

Marine pollution

b. Heavy Metal Pollution



Pattern of Oil Tanker 
Routes and Oil Spills 

in East Asia

� Over 220 million gallons 
of oil were spilled in the 
Asia-Pacific region since 
1965; about 96% of this 
(212 million gallons) 
occurred in East Asia.

� The East Asian spills 
came from a number of 
sources, though 80% 
involved vessels.

Source: pemsea.org/documents sds-sea



NUMBER OF OIL SLICKS 
IN THE SOUTH CHINA SEA



BOD Loading Around Manila Bay
Pollution features in Manila Bay

•Manila Bay receives an 
organic load of 250,000 t BOD 
per year.

•Oxygen deficiency in bottom 
water.

• Increasing frequency of 
plankton blooms (13%, 20%, 
23% of measurements in 
1996, 1997, and 1998, 
respectively).

•Near extinction of bottom 
fauna.

Source: pemsea.org/documents sds-sea





PLASTIC INPUTS FROM RIVERS

Plastic inputs from rivers in the area around the south 
china sea mostly > 20,000 tonnes per year







PLASTIC DEBRIS ENTERING WORLD OCEANS

8 Millions Metric Tons Per 
YearPLASTIC DEBRIS 
ENTERING WORLD OCEAN



� In the last 70 years, nearly 70% of the original 
mangroves bordering the South China Sea have 
been destroyed. 

� The decline is from 6 000 km2 to about 2 000 km2.

� Unless managed, the current rate of loss  will result 
to removal of all mangroves by 2030.

� Mangroves are lost due to conversion to 
aquaculture ponds, mangrove felling for woodchip 
and pulp production, urban development and 
human settlements, and harvesting for domestic 
use.

Source: UNEP (2010)

THE CONDITION OF MANGROVES IN THE EAST ASIA REGION



� The coral reefs of Southeast Asia are the most 
threatened of any region in the world. 

� Over 80% of the reefs are at risk: 26% are classified 
as medium risk and 54% as high risk. 

� Almost all of Philippine reefs and 83% of 
Indonesia’s are at risk. 

� Coral reefs in Southeast Asia are threatened by 
reclamation, coral mining, pollution, 
sedimentation, overfishing, destructive fishing, 
global warming, and tsunami.

Source: pemsea.org/documents sds-sea

The Condition of Coral Reefs in the East Asia Region





VARIOUS ECONOMIC ACTIVITIES AND THEIR IMPACT 
ON COASTAL AND MARINE ECOSYSTEMS

Mine 
Tillings

Quarrying

Increased 
migration and 

population 
growth in 

coastal areas

Overpopulation

Deforestation
Slash and 

burn 
farming

Agriculture Waste

Agrochemical loading

Urban spread

Domestik Waste

Sitation Ocean dispocsal of 
wastes from ship

Waste from ports 
and harbors

Cynida fishing

Pollution

Loss of mangrove habitat 
from fishpond 
development

Loss of coastal 
habitats from 

reclamation and 
shoreline 

development

Aquaculture 
waste Uncontrolled fish pens pose 

theats to endangred marine 
species and water quality

Improper use of 
artificial reefs, 

fish aggregating 
devices and 

payaos

Destructive 
fishing gear

Illegal entry of commercial fishing 
wessels in municipal fishing vessels 

in municipal waters

Illegal entry of foreign fishing 
vessels in exclusive economic zone

Open Acces

Overfishing

Dynamite fishing

Pollution and loss of 
access to foreshore areas 

from tourism

Loss of ceriticalhabitats for juvenils

Source : Book of Coastal management orientation and overview, Philippine coastal management guidebook series



“Most problems related to 
coastal and ocean 

development are the result of 
placing too much stress on 
limited coastal and ocean 

resources, a condition known 
as exceeding the carrying 

capacity”



IV
THE STRATEGY OF IMPROVING MARINE GOVERNANCE

FOR SUSTAINABLE COASTAL AND OCEAN DEVELOPMENT 
IN THE SOUTHEAST ASIAN REGION 



SUSTAINABLE MARINE 
ECONOMIC DEVELOPMENT

A. Within Country

• Integrated Land-Coast-Ocean, 
Spatial Planning

• Development Intensity < 
Environmental Carrying Capacity

• Pollution Control
• Conservation of Biodiversity
• Application of State of the Art 

technology, Manufacturing 
Industries, and ISCMS

• Maritime Boundaries

• Shared-Stock Fisheries 
Management

• Transboundary-Marine Pollution
• Mitigation and adaptation to 

Global Climate Change & other 
natural disasters 

• Investment and Trade
• Marine Tourism
• Education, Training, and R&D

B. Regional Cooperation

A PROSPEROUS, 
PEACEFUL, AND 

SUSTAINABLE ASEAN

• GNI per capita  > 
US$ 12,535

• GINI Ratio < 0,3

• Food, Energy, and 
Pharmaceutical 
Security

• Environmental and 
Social 
Sustainability

A BETTER AND 
SUSTAINABLE 

WORLD

BLUE INFRASTRUCTURES, 
ENERGY, AND  TECHNOLOGY

DEVELOPMENT 
POLICIES & PROCESSES

A. Economy

B. Environment

C. Social-Culture

D. Security & Defense

E. Regional and 
International 
Cooperation

Figure :  A System 
Framework for a 
Regional Cooperation 
among Legislators in the 
Southeast Asian Region 
for Sustainable Coastal 
and Ocean Development

MARINE 
GOVERNANCE



V
ENHANCING THE ROLES OF BLUE INFRASTRUCTURES, 

ENERGY, AND TECHNOLOGY 
FOR SUSTAINABLE COASTAL AND OCEAN DEVELOPMENT 

IN THE SOUTHEAST ASIAN REGION 



Blue Infrastructure, Energy, and 
Technology are those types used in 
the utilization and development of 

coastal and ocean ecosystems 
including their embodied resources, 

which ensure significant reduction or 
zero carbon emission and other types 

of wastes, and sustainable marine 
economic development for human 

prosperity and happiness



A BLUE INFRASTRUCTURES





Global Logistics Performance Index (LPI) Rank 

No Country 2012 2014 2016 2018

1 Germany 4 1 1 1

2 Sweden 13 6 3 2

3 Singapore 1 5 5 7

4 Thailand 38 35 45 32

5 Viet Nam 53 48 64 39

6 Malaysia 29 25 32 41

7 Indonesia 59 53 63 46

8 Philippines 52 57 71 60

9 Brunei Darussalam - - 70 80

10 Lao PDR 109 131 152 82

11 Cambodia 101 83 73 98

12 Myanmar 129 145 113 137

13 Afghanistan 135 158 150 160

Source: https://lpi.worldbank.org/international/aggregated-ranking

In 2018, Indonesia 

ranks 46th out of 160 
countries 

or ranked 5th in 
ASEAN



Infrastructure Index in ASEAN 
Countries, 2018

No Country Score
World
Rank

1 Singapore 4.06 6

2 Malaysia 3.15 40

3 Thailand 3.14 41

4 Viet Nam 3.01 47

5 Indonesia 2.90 54

6 Philippines 2.73 67

7 Brunei Darussalam 2.46 89

8 Lao PDR 2.44 91

9 Cambodia 2.14 130

10 Myanmar 1.99 143

Source: https://lpi.worldbank.org

No Country Score
World
Rank

1 Singapore 3.58 15

2 Thailand 3.46 25

3 Malaysia 3.35 32

4 Philippines 3.29 37

5 Indonesia 3.23 42

6 Viet Nam 3.16 49

7 Cambodia 2.79 71

8 Lao PDR 2.72 85

9 Brunei Darussalam 2.51 113

10 Myanmar 2.20 144

International Shipments Index 
in ASEAN Countries, 2018



No Country 2015 2016 2017 2018 2019

1   Singapore    31,710,200    31,688,000    33,667,000    37,388,000    37,983,000 

2   Malaysia    24,012,700    24,570,000    23,784,100    24,956,000    26,215,100 

3   Indonesia    12,031,700    12,431,700    12,829,600    14,060,600    14,763,630 

4   Viet Nam    11,089,557    11,086,142    11,965,614    13,008,503    13,658,928 

5   Thailand      9,463,000      9,983,000      9,938,000    10,243,600    10,755,780 

6   Philippines      7,210,441      7,421,441      8,095,420      8,653,720      8,983,520 

7   Myanmar          827,249      1,026,216      1,200,000      1,043,500      1,121,750 

8   Cambodia          474,000          482,000          644,500          742,100          779,205 

9   Brunei Darussalam          128,026          124,919          132,664          432,200          282,432 

Container Port Throughput in ASEAN Countries 
(Twenty foot Equivalent Unit/TEU)

Port throughput measures reflect the amount of cargo or number of vessels 
the port handles over time

Source: UNCTAD, 2020



Ownership of 
World Fleet, 

2017

Source: UNCTAD, 2017





Designated Ports in the ASEAN (47, including 14 in Indonesia)

Source : zen, 2016 in ERIA, 2019 



The Submarine Cable Map in ASEAN

https://www.submarinecablemap.com



 No Country Value Rank

1 Iceland 8.98 1

2 Korea (Rep.) 8.85 2

3 Switzerland 8.74 3

4 Singapore 8.05 18

5 Brunei Darussalam 6.75 53

6 Malaysia 6.38 63

7 Thailand 5.67 78

8 Philippines 4.67 101

9 Viet Nam 4.43 108

10 Indonesia 4.33 111

11 Timor-Leste 3.57 122

12 Cambodia 3.28 128

13 Myanmar 3.00 135

14 Lao P.D.R. 2.91 139

15 Eritrea 0.96 176

The Information and 
Communications 
Technology (ICT)

Development Index

Source: The ICT Development Index 2017

In 2017, Indonesia ranks 

111th out of 176 

countries or ranked 7th 
in ASEAN



NO COUNTRY
WORLD RANKING

OVERALL Knowledge Technology Future readiness

1 Singapore 2 2 1 12

2 Malaysia 26 19 20 32

3 Thailand 39 43 22 45

4 Indonesia 56 63 54 48

5 Philippines 57 62 53 54

World Digital Competitiveness Ranking 
of ASEAN Countries, 2020

Sumber: IMD World Digital Competitiveness Ranking 2020 

• Digital competitiveness is defined as the capacity of an economy to 
adopt and explore digital technologies leading to the transformation 
in government practices, business models and society in general.

• The IMD Digital World Competitiveness Ranking presents the 2020 
overall ranking for the 63 economies covered by the World 
Competitiveness Yearbook (WCY)



MOBILE

No Country
Speeds 
(Mbps)

World 
Rank

1 Singapore 60.52 15

2 Vietnam 33.18 64

3 Thailand 34.38 61

4 Lao PDR 26.86 78

5 Malaysia 25.04 81

6 Cambodia 19.63 105

7 Philippines 16.89 119

8 Indonesia 16.70 121

Mobile and Fixed Broadband Speeds Ranking 
of ASEAN Countries, 2020

FIXED BROADBAND

No Country
Speeds 
(Mbps)

World 
Rank

1 Singapore 226.60 1

2 Thailand 175.22 5

3 Malaysia 91.49 42

4 Vietnam 56.83 60

5 Philippines 26.08 106

6 Cambodia 24.84 108

7 Lao PDR 22.86 112

8 Indonesia 22.35 114

Source: Speedtest Global Index (September 2020)



Ships, boats and 
floating structures

2012 2013 2014 2015 
2016 

Indonesia's exports to 
the World

818.577.342 942.474.406 714.460.834 375.307.498 492.294.853      

Indonesia's imports 
from the World

1.807.631.000 1.131.030.000  1.212.744.000 1.107.534.000 990.342.000       

Total trade 2.626.208.342 2.073.504.406 1.927.204.834 1.482.841.498 1.482.636.853        

Source : Iperindo, 2017

Ships, boats and floating structures of Indonesia



Source : MMAF, 2016



INDONESIA’S ELECTRONIC GATEWAY 

Source: CSIS, 2014



Indonesia’s Infrastructure Spending Allocation 
(2015-2019)

Source : National Mid-Term Development Plan (RPJMN) 2015-2019 in CSIS, 2019



Global Innovation Index Rankings
No Country 2017 2018 2019 2020

1   Switzerland 1 1 1 1

2   Sweden 2 3 2 2

3   USA 4 6 3 3

4 Singapore 7 5 8 8

5 Malaysia 37 35 35 33

6 Viet Nam 47 45 42 42

7 Thailand 51 44 43 44

8 Philippines 73 73 54 50

9 Brunei Darussalam 71 67 71 71

10 Indonesia 87 85 85 85

11 Cambodia 101 98 98 110

12 Lao PDR n.a n.a n.a 113

13 Myanmar n.a n.a n.a 129

14 Yemen 127 126 129 131

Source: Global Innovation Index 2017, 2018, 2019, 2020

In 2020, Indonesia 

ranks 85th out of 
131 countries

or ranked 7th in 
ASEAN



B BLUE ENERGY



� With green energy from wind and solar 

out-competing fossil fuels, governments now hope 

for another boost − blue energy from the oceans.

� The amount of energy generated by tides and waves 

in the last decade has increased 10-fold.  Now 

governments around the world are planning to scale 

up these ventures to tap into the oceans’ vast store 

of blue energy.

� Now countries across the world with access to the 

sea are beginning to exploit all sorts of new 

technologies and intending to scale them up to 

bolster their attempts to go carbon-neutral.



� Blue energy takes many forms. One of the most difficult technically is 

harnessing the energy of waves with devices that produce electricity. 

After several false starts many successful prototypes are now being 

trialled for commercial use. Other experiments exploit the tidal 

range – using the power of rapidly rising and falling tidal streams to 

push water through turbines.

� The most commercially successful strategies so far use underwater 

turbines, similar to wind turbines, to exploit the tidal currents in 

coastal regions.

� More ambitious but along the same lines are attempts to capture the 

energy from the immense ocean currents that move vast quantities of 

water round the planet.

� Also included in blue energy is ocean thermal energy conversion, 

which exploits the temperature differences between solar energy 

stored as heat in the upper ocean layers and colder seawater, 

generally at a depth below 1000 metres. 

https://www.surgewatch.org/definition/tidal-range/
https://www.surgewatch.org/definition/tidal-range/


� The potential from all these ocean energy sources is so great 

that an organisation called Ocean Energy SystemsThe 

potential from all these ocean energy sources is so great that 

an organisation called Ocean Energy Systems (OES), an 

offshoot of the International Energy Agency, is pooling all the 

research in a bid to achieve large-scale deployment.

� There are now 24 countries in the OES, including China, India, 
the US, most European nations with a coastline, Japan, 

Australia and South Africa. Most of them have already 

deployed some blue energy schemes and are hoping to scale 

them up to full commercial use in the next decade. 

� As with wind and solar when they were being widely 
developed ten years ago, energy from the oceans is currently 

more expensive than fossil fuels. But as the technologies are 

refined the costs are coming down.

https://www.ocean-energy-systems.org/
https://www.iea.org/


Energy Mix for Power Generation in Indonesia

Source: Presidential Decree No.22/2017

Renewable 
Energy

Coal

Gas 

Oil



Target in The National Energy Policy

Source: Presidential Decree No.22/2017





Indonesia's Non-Renewable Energy Potential 
in 2015

No Energy Type Resource Reserve Production Lifespan*

1 Crude Oil
151 

billion barrels
3.6 

billion barrels
288 

million barrels
12 years

2 Natural Gas 487 TCF 98.0 TCF 3.0 TSCF 33 years

3 Coal
120.5 

billion tons
32.4 

billion tons
393 

million tons
82 years

4 CBM 453 TSCF - - -

5 Shale Gas 574 TSCF - - -

Notes: *if no new reserves are found

Source: Presidential Decree No.22/2017



Indonesia's Renewable Energy Potential In 2015

No Energy Type Potential Installed Capacity Utilization

1 Geothermal 29,544 MW 1,438.5 MW 4.9%

2 Water 75,091 MW 4,826.7 MW 6.4%

3 Mini & Micro Hydro 19,385 MW 197.4 MW 1.0%

4 Bioenergy 32,654 MW 1,671.0 MW 5.1%

5 Solar 
207,898 MW

(4.8 kWh/m2/day)
78.5 MW 0.04%

6 Wind 
60,647 MW

(≥ 4 m/s)
3.1 MW 0.01%

7 Ocean 17,989 MW 0.3 MW 0.002%

Total 443,208 MW 8,215.5 MW 1.9%

Source: Presidential Decree No.22/2017



C BLUE TECHNOLOGY









IV
STRENGHTENING BLUE 

TECHNOLOGY, ENERGY AND 
INFRASTRUCTURE TO IMPROVE 

MARINE GOVERNANCE



1. Improving data reporting and policy analysis, since 
good decisions require good data and comprehensive 
analysis of the long-term impacts of policy options

2. Redefining and clarifying emissions targets, since 
emissions have to be measured and targets set if 
emissions are to be managed

3. By minimize landuse requirements of the power 
sector and reduce the greenhouse gas emissions

4. Develop ocean energy technologies by utilising waves 
and tides to generate electricity

5. Develop marine macroalgae for biofuel production 
because macroalgae has higher productivity rates 
than terrestrial biomass such as corn and switch grass

Source : Kathijotes, 2017



6. Improve energy efficiency, to maximize the energy 
extracted from untreated water and eventually 
from sludge, and to recover other renewable 
energies

7. Improving treatment technological practices and 
following ‘best practice’ suggestions for low energy 
consumption

8. Enforce and Expand Industrial Energy Efficiency ; 
enforce existing PP 70/2009 regulation on energy 
audit and introduce MEPS for electric motors

9. Develop zero-emission ships to eliminate harmful 
environmental impact

Source : Kathijotes, 2017









RENEWABLE ENERGY AND
INNOVATIVE AQUACULTURE

Sumber: Kemenko Bidang Kemaritiman dan Investasi RI, 2020



THANK YOU 

Rokhmin Dahuri ID


