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I.  Executive Summary

Collaborative efforts to achieve SDG targets 

require, public participation which plays an 

important role towards success. High level of 

public participation in any governmental program 

has been ensured by the transparency of 

i n f o r m a t i o n  i n c l u d i n g  e n v i r o n m e n t a l 

management performances. Therefore, it is 

necessary  to  make the  env i ronmenta l 

information to be widely available and accessible 

for everyone. Such information should be widely 

disseminated and easily understood by the 

society regardless their status on education, 

social, economy, etc. For this reason, the Ministry 

of Environment and Forestry (KLHK) of 

Indonesia has been regularly arranging a book of 

the State of the Indonesia’s Environment (SLHI). 

The book is expected to be a valid national 

reference for all parties to assess, examine, and 

issue policies on environmental aspects. The 

book contains environmental status of Indonesia 

that was arranged based on the existing 6 

ecoregions. In each ecoregion, the prole of the 

ecoregion, prioritized environmental issues, as 

well as the detailed discussion of the issues are 

comprehensively presented using the  D/P/S/I/R 

framework; Driving, Force, Pressure, State, 

Impact and Response.

II.  Key Stages in Preparing the Book

The foremost step in the preparation of the book 

was literature study from various useful 

documents  including: The National Regulation 

No. 32/2009 on Protection and Environmental 

Management, the Status of Environment of 

Indonesia in previous years; national statistic 

products  of the Central Bureau of Statistics, as 

well as other supporting literatures. 

The next follow up step was data collection 

especially s secondary data, as the primary data 

collection was not possible during the COVID-19 

pandemic. In the process of data retrieval, 

validation was done through an intensive 

communication with the  Data and Information 

Center of the Ministry of Environment and 

Forestry (Pusdatin KLHK). 

After data collection, the next step was to 

conduct environmental analysis using DPSIR 

framework  which was then sub-divided into 3 

main parts, namely the overview of Indonesia's 

environment, DPSIR based on ecoregion and the 

thematic environmental issues. Overview of the 

status of environment of Indonesia was 

summarized  by providing brief environmental 

information for three important environmental 

components of  water, air and land. Furthermore, 

the analysis of environment of each ecoregion 

was carried out  using the framework of DPSIR: 

the Ecoregions of Sumatra, Java, Kalimantan, Bali 

& Nusa Tenggara, Sulawesi and Maluku, and 

Papua. Finally, thematic environmental issue on 

plastic waste and its relationship to the 

biodiversity of sea and coastal areas, was also 

analyzed thoroughly.  
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The DPSIR framework was adopted because it is 

known as  a universal method developed  by the 

United Nations Environment Program (UNEP). 

This framework was developed from the 

previous framework known as  Pressure, State 

and Response (PSR) (OECD, 1994). The 

framework was  widely used to evaluate 

environmental conditions and was further 

developed and used by the environmental agency 

of the European Union (EEA, 1999). Problems in 

complex environments require a framework that 

is able to describe and communicate the 

environmental issues in a comprehensive 

manner, and the DPSIR framework is able to 

address the needs (USEPA, 2015). DPSIR is 

capable  to describe the causal relationship 

between the various components in sustainable 

development, namely economic, environmental, 

and social (USEPA, 2015). Therefore, this 

method is relevant to discuss the causal 

relationship related to environmental issues in 

Indonesia towards achieving the SDGs targets. 

Using this method, policy makers are able to 

present the information related to the problems 

of complex environments through cause-effect 

relationships and to resolve environmental 

problems in a systematic way.

After analyzing the environmental conditions in 

Indonesia with the 3 main approaches, then the 

next step is the synthesis of the identied 

environmental issues. This was done by analyzing 

predominant issues in each ecoregion and the 

national thematic issues, in relation with the three 

main environmental dimensions. The synthesis of 

environmental issues become the basis for setting 

national policies.

III.  Overview of Indonesia's 

Environment

Overview of Indonesia's environment s done wa

by providing environmental information in 

Indonesia based on 3 environmental main 

components of . water, air and land

III.1. Land Use

a. Land Use/ Forest Land Cover

Indonesia owns forest areas that act as the lungs 

of the world and their existence can maintain the 

balance of the global climate. In general, 

Indonesian land areas are divided into forest zone 

which is dened as an area that has been 

designated by the Government as a permanent 

forest. Meanwhile, non-forest areas are known as 

areas for other uses (APL) as stated in the 

Indonesian Minister of Forestry Regulation No.14 

/ 2004. Based on the results of the interpretation 

of the national land cover / vegetation by by the 

Landsat Data Continuity Mission (LDCM) / 

Landsat 8 Operational Land Imager (OLI) satellite 

imagery, forest and APL tare mostly covered with 

forest and some are not. Forest land cover area is 

forested area or land both in the area and in APL.

Throughout the country, the total land area in 

2019 was 187.8 million Ha where the forest areas 

cover 94.1 million Ha or 50% of the total land 

area; and non-forest area covers an area of 93.6 

million Ha. Over the last ve years (2014 - 2019 

period), the land forest area  in Indonesia has 

decreased from 95.7 Ha in 2014 to 94.1 Ha in 

2019. Forest damage due to changes in forest 

function and designation is one of the main factors 

which contribute  to the  decrease in forest areas  

during the period.

Figure 1. Changes of Forested Land Areas 
in Indonesia during the period of 2011 - 2019
Source: KLHK 2020, Indonesian Environmental Statistics; 
Recalculation of Indonesian Land Cover in 2019
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In 2019, the largest forest coverage in the Papua 

ecoregion was 32.5 million Ha or 34.50% of the 

total national forested land area in Indonesia (94.1 

million Ha), followed by the Kalimantan

ecoregion with an area of   24.74 million Ha 

(26.25%). Kalimantan, Maluku, Sulawesi and Java 

ecoregions have less than 15.00% forest areas, 

while the Bali-Nusa Tenggara ecoregions have the 

smallest forest  area of   1.70 million Ha (1.81%).

Based on the percentage of forest to total land 

areas per ecoregion, the Papua Ecoregion has the 

most forested land of  79.80% or 32.54 million 

Ha. On the other hand, the Java Ecoregion has the 

smallest percentage of 16.60% or 2.20 million 

Ha.

Indonesia is known as an agricultural country 

where the livelihood of most of the population 

has been based on  agricultural sector. This can 

be observed  from the composition of agricultural 

land which is dominated by other use of 37.5% of 

the total land area, followed by plantations of  

19 .2% The increas ing  popu la t ion  and 

development activities in all sectors to improve 

the economy require substantial land use areas 

which in turn causing land conversion, including 

land for agriculture, as well as an increase in  

human settlement areas.

During the period of 2015 – 2019, the total dry 

and dry mixed bush farming areas has decreased 

by 1,354.50 Ha, 36,450.80 Ha in 2015, to 

35,096.30 Ha in 2019, respectively. In contrast, 

plantation  consistently continues to increase. 

The  plantation area in 2015 was 12,245.60 Ha 

with an increase of 5,555.30 Ha, to 18,007.90 Ha 

in 2019.

Figure 2. Composition of Land Use (Others) for the year of 2019
Source: KLHK 2020, Indonesian Environmental Statistics; Recalculation of Indonesian Land Cover in 2019
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b. Deforestation

Deforestation in Indonesia during the period 

2014 - 2019 showed a downward trend, from 

1.09 million Ha in 2014 to 0.46 million Ha in 2019. 

For the same year per iod,  the largest 

deforestation occurred in the Kalimantan 

Ecoregion (0.15 million Ha), followed by Sumatra 

(0.09 million Ha), Papua (0.08 Ha), and Sulawesi - 

Maluku (0.08 mil l ion Ha) .  Meanwhile, 

deforestation in Bali - Nusra and Java Ecoregion 

was 0.03 million Ha and 0.0186 million Ha, 

respect ive ly.  The ma in  fac tor  caus ing 

deforestation of forest lands, especially in the 

Kalimantan and Sumatra Ecoregions, is forest 

res which were one of the extraordinary events 

occurred in 2018 and 2019. Based on the land 

cover function, forest areas experienced the 

greatest deforestation, especially on permanent 

production forest lands, while the rest located in 

the APL areas. 

Figure 3. Deforestation in Forest Areas in Indonesia for the Period of 2014 – 2019
Source: KLHK, 2019; Recalculated Land Cover of Indonesia, 2019

c. Land Cover Quality Index

The Land Cover Quality Index or IKTL is an index 

that describes the performance of land cover 

management including aspects of conservation, 

rehabilitation and spatial characteristics of the 

area which are basically simplied for public use. 

In principle, IKTL was obtained by comparing the 

forest area with the administrative area. UU no. 

41 of 1999 commanded that each province 

should have at least 30.00% of its total forest 

area. Thus, a province that has a forest area of 

  30.00% of its administrative area is given score of 

50, while the highest IKTL value (100) is for 

regions that have forest areas of 84.30% of its 

administrative area. The national IKTL achieved 

in 2015 was 58.30, decreasing to 56.88 in 2017. 

The IKTL scores then showed an increasing trend 

to 61.03 in 2018 and 62.00 in 2019.
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By ecoregion, the Papua ecoregion has very good 

IKTL (> 60), followed by the Sulawesi - Maluku, 

and Kalimantan ecoregions. The Bali - Nusa 

Tenggara and Sumatra ecoregions have IKTL with 

a range of 50 - <60, while the Java Ecoregion has 

the lowest IKTL values   with IKTL values   <50. In 

general, the Papua, Sulawesi-Maluku, and 

Kalimantan ecoregions experienced an increase 

in the average IKTL value in 2018 compared to 

2016 and 2017. The Sumatra and Bali - Nusa 

ecoregions did not experience signicant changes 

during 2015 - 2019. However, the ecoregions 

Java continues to experience an average IKTL 

score decline from 46.65 in 2016 to 39.10 in 

2018.

There were 9 provinces with very good IKTL 

scores (IKTL> 80), namely West Papua, Papua, 

Maluku, North Kalimantan, East Kalimantan, 

North Maluku and Central Sulawesi. Meanwhile, 

the provinces with lower IKLH scores of 70 - 80 

range were Gorontalo, Central Kalimantan, 

Southeast Sulawesi, Aceh and West Sulawesi. 

There were 5 provinces with IKLH scores 

between 60 and <70, namely West Sumatra, 

West Nusa Tenggara, West Kalimantan, East Nusa 

Tenggara and North Sulawesi, while Bengkulu, 

South Sulawesi, Riau Islands, Jambi, Central Java 

and East Java with  IKLH score of 50 - <60. West 

Java, Banten, Lampung provinces have IKTL score 

of 30 - <40 while DKI Jakarta was recorded as the 

province with the lowest IKTL score of 24.14.

Figure 4. Map of IKTL Score of Indonesia for the Year of 2019
Source: KLHK, 2020
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Figure 5. Potential of Water Resources in Indonesia
Source: PUPR, 2015

III.2.  Water

a. Water Quantity

Water resources in the territory of Indonesia 

reach 3.9 trillion m3 / year, making Indonesia is 

among the top 10 water-rich countries. 

However, only 17.69% of the total available 

water resources or 691.3 million m3 / year can be 

utilized. About 25.30% of the 691.3 million m3 / 

year water is mostly used as a source of raw 

water for irrigation, while the remaining is for 

domestic, urban and industrial needs. In addition, 

the available water is also used as a source of 

renewable energy such as hydroelectric power / 

hydroelectric power (5059 MW), mini hydro 

power plant / PLTM (140 MW), and micro hydro 

power plant (30 MW).

Indonesia surface water resources consist of 

more than 5,590 rivers and 1,035 lakes. In 2015, 

there were 209 dams / reservoirs and 2,042 

reservoirs. However, the condition of water 

storage in Indonesia is in the vulnerable category. 

It is only able to provide 50 m3 per capita per year 

or 2.5% of the ideal rate of storage per capita in a 

country (1.975 m3 per capita per year).

The main challenge of Water resources in 

Indonesia is unequal water availability. The island 

with the largest water availability is Kalimantan 

Island or 33.60% of the total potential water 

resources. Java Island which has the largest 

population in Indonesia has water availability of 

4.20% of the total potential water resources, 

while the Bali and Nusa Tenggara region are 

7.70%. Climate change is also found affect water 

availability in Indonesia. The Geographical 

Information System (GIS) shows a risk of 

decreasing water availability in Indonesia during 

the period 2010-2015 to the period 2025-2030. 

The areas with the highest risk level with the 

highest reduction in water availability include 

75% of the Java-Bali region, a small part in the 

northern, western and southern regions of 

Sumatra, some parts of Lombok Island (Nusa 

Tenggara), and South Sulawesi (Sulawesi) (KLHK) 

, 2020). Another problem is the availability of 

water that can be secured through the 

development of new dam is only around 11% of 

the 7.15 million Ha of existing irrigation (± 760 

Ha). Moreover, the remaining water sources still 

relies on limited surface water such as river or 

spring water; and 46% of irrigation networks in 

Indonesia are in a damaged condition. 
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Another challenge for the availability of 

Indonesia's water resources is the limited supply 

of water sources due to reduced discharge, high 

sedimentation rates in water reservoirs and 

decreased water quality due to pollution. On the 

other hand, water demand is increasing due to 

rapid populat ion growth and increased 

anthropogenic activities.

b. Water Quality

Water quality can experience uctuations due to 

several factors, including changes in land use, 

lithology, rainfall and human activities that cause 

river water pollution, whether physical, chemical 

or biological. The Ministry of Environment and 

Forestry continuously monitors the quality of 

river water for national priorities in 34 provinces. 

The results of river water quality measurements 

are then analyzed to obtain the river water quality 

index.

In 2015, the national water quality index showed 

that the quality of river water that was monitored 

was in quite good quality with the IKA number of 

65.86, which then fell to 58.68 in 2017. The 

quality of river water in 2018 improved and was in 

the category good with an average IKA of 72.77, 

but it fell to the poor category in 2019.

In 2015 - 2017, 58.82% - 44.12% of rivers have 

quality in good enough quality. In 2018, most 

(70.1%) of Indonesia's rivers were in very good 

and good quality categories (IKA> 70). However, 

in 2019 the quality status of Indonesia's priority 

rivers had declined with the majority (76.5%) of 

the good quality rivers (IKA: 50 - 70). 

ix

Figure 6. Indonesian IKA Value in 2019
Source: KLHK, 2020 



III.3. Air Quality

Air pollution in urban areas is one of the 

environmental problems in Indonesia. A 

decreasing trend of air quality in major cities has 

been seen over the past several  years. The 

increasing need for transportation and energy in 

line with the increasing population, leading to air 

pollution which has the potential impact on 

human health and environment.

The Ministry of Environment and Forestry 

monitored ambient air quality for several air 

pollution parameters such as suspended 

particulate matter (SPM), in various urban areas 

in Indonesia.

The results of ambient air quality monitoring 

were then expressed as the Air Quality Index 

(AQI) with a scale range of 1 - 100. AQI was 

calculated based on the annual average 

concentration of SO2 and NO2 air pollutant 

parameters, obtained from the results of 

d i s t r i c t / c i t y  sca le  amb ient  a i r  qua l i t y 

measurements. The greater the AQI value, the 

better the air quality based on NO2 and SO2 

parameters in a particular area. The NO2 

parameter represents air pollutants mainly 

emitted from transportation activities, and SO2 

represents air pollutants emitted from industrial 

activities and diesel vehicles that use diesel fuel 

and other fuels containing sulfur. Measurement of 

these two air parameters was carried out using a 

passive sampler at a location that represents 

industrial, residential, transportation and ofce 

areas.  

The national average of AQI shows the increasing 

trend of ambient air quality for SO2 and NO2 

parameters since the AQI in 2015 (83.84) have 

increased to 87.03 in 2017 and 86.56 in 2019. 

Based on the ecoregion, for 2019, the average 

AQI value in the Sumatra Ecoregion was 89.37 

(range: 86.58 - 92.69), the AQI of Java was 78.49 

(67.97 - 86.19), Bali - Nusa Tenggara was 88.48 

(87.40 - 89.86), Kalimantan was 90.36 (88.78 - 

93.79), Sulawesi - Maluku was 90.36 (86.88 - 

92.98), and Papua was 92.60 (92.56 - 92.64).

Figure 7. Air Quality Index Values   in Indonesia in 2019
Source: KLHK, 2020
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IV.  The Status of the Environment Each 

Ecoregion Using the Scheme DPSIR

The analysis of environment of Indonesia is 

carried out also by using the framework of DPSIR 

to 6 ecoregions in Indonesia, namely, the 

Ecoregions of Sumatra, Java, Kalimantan, Bali & 

Nusa Tenggara, Sulawesi and Maluku, and Papua.

The scheme of the DPSIR is : Driving forces or so-

called triggers are associated with the cause, in 

most cases related to the presence of human 

needs, such as economic conditions and social 

factors (USEPA, 2015). Pressures are human 

activities that affect the environment, divided into 

two major groups, pressure on the environment 

and human behavior (Kristensen, 2004). 

Examples of the pressures are pollutants to the 

dimension of water, land, and air. States is the 

condition of the environment, in this case the 

conditions of the quality and quantity of water 

resources, environmental conditions of air, land, 

and waste. Impact is the access from the changing 

conditions/circumstances/environment system, 

especially the decline in the power carrying 

capacity of the environment. Impact is related to 

the welfare of the population and the health of 

society (Kristensen, 2004). Response is the 

response of the policy makers or the community 

against impact and environmental conditions of 

society (Kristensen, 2004). The responses 

discussed in this report are the policy, program in 

a national scale and regional, as well as the 

response associated with the local wisdoms.

Environmental issues in each ecoregion are 

determined to ensure that the analysis of 

environmental issues is done properly. In general, 

in the preparation of documents SLHI 2020 

environmental issues in each ecoregion are 

determined based on three approaches, namely:

1. Review of environmental issues on Pronvicial 

Environmental Performance Report (DIKPLH) 

2. Prioriotized environmental issues of 

ecoregions in previous years

3. Environmental analysis by Pusat Pengendalian 

Pembangunan (P3E, Centre for Development 

Control)

4. Latest media news 

The review of prioritized environmental issues in 

DIKPLH Province provides brief information of 

the environmental issues in respective ecoregion. 

In brief, prioritized environmental issues for each 

province are compiled, then the most issues 

found in different provinces are used considered 

as the environmental issues for respective 

ecoregions. 

However, there are several ecoregions with 

incomplete DIKPLH document. For such 

c o n d i t i o n ,  t h e  d e t e r m i n a t i o n  o f  t h e 

environmental issues for the ecoregion is done by 

considering environmental issues in previous 

years, information from P3E, and latest mass 

media in respective areas.

xi



Figure 8. Framework 
DPSIR Issue of Sumatra Ecoregion 
Source: Analysis Results, 2020

Figure 9. Framework 
DPSIR Issue of Java Ecoregion 
Source: Analysis Results, 2020

a. Ecoregion of Sumatra

Based on the results of the analysis through the 

approach, the issue of environmental priorities in 

the ecoregions of Sumatra is the land (L), solid 

waste and waste water (S), as well as the quality 

and quantity of water (W). The DPSIR framework 

of Sumatra Ecoregion is presented as follows. 

b. Ecoregion of Java

In general the issue of environmental priorities in 

the ecoregion Java similar to the ecoregions of 

Sumatra, that is over the function of land (L), solid 

waste and sewage (S), as well as the quality and 

quantity of water (W). The DPSIR framework of 

Java Ecoregion is presented as follows.
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Figure 11. Framework 
DPSIR Issue of Kalimantan Ecoregion
Source: Analysis Results, 2020

Figure 10. Framework DPSIR Issue 
of Bali Nusa Tenggara Ecoregion 
Source: Analysis Results, 2020

d. Ecoregion of Kalimantan

A little different, on the Ecoregions of Kalimantan 

environmental issues a priority based on the 

results of the approach is over the function of land 

(L), water (W), and disaster (D). The problems of 

disaster that is signicant enough in the region of 

the ecoregion is mainly a forest re to make the 

disaster get into the environmental issues a 

priority in the Ecoregion of Kalimantan. The 

DPSIR framework for Kalimantan Ecoregion is 

presented as follows.

c. Ecoregion of Bali Nusa Tenggara (Nusra)

Similarly, in ecoregion Bali Nusra, environmental 

issues priority in this ecoregion is over the 

function of land (L), water (W) and solid waste (S). 

For issues related to water in the ecoregion Bali 

Nusra more to the problems of water pollution. 

The DPSIR framework for Bali Nusra Ecoregion 

is presented as follows. 



Figure 13. Framework 
DPSIR Issue of Papua Ecoregion
Source: Analysis Results, 2020

Figure 12. 
Framework DPSIR Issue 
of  Sulawesi - Maluku Ecoregion
Source: Analysis Results, 2020

f. Ecoregion of Papua

Based on the results of the analysis through an 

approach that has been done, the issue of 

environmental priorities in the ecoregions of 

Papua is the land and forest which is also related 

to aspects of biodiversity (L), water pollution (W) 

and the management of solid waste/ waste (S). 

The DPSIR framework DPSIR of Papuan 

Ecoregion is presented as follows. 

e. Ecoregion of Sulawesi Maluku

Environmental issues that become priorities in 

the ecoregion of Sulawesi Maluku in the year 

2019 consists of over the function of land (L), 

damage to coastal and marine resources (C), as 

well as the deterioration of water quality (W). 

Ecoregions Sulawesi Maluku are very closely 

related to the coastal and marine resources, 

especially the Moluccas is an archipelago made 

the issue of damage to coastal and marine 

resources becomes one of the priority issues. 

The DPSIR framework of Sulawesi the Moluccas 

Ecoregion is presented as follows.
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V.  Marine Plastic Debris and 

Biodiversity

A global study conducted by Jambeck et al. (2017) 

revealed that Indonesia is the second largest 

contributor in the world that contributes to the 

marine plastic waste generation. In PPRI No. 59 

of 2017 concerning the implementation of 

achieving the global sustainable development 

goals, solid waste has been explicitly mentioned 

in  the  g loba l  target  6 .6  (urban waste 

management )  and  7 .3  concern ing  the 

improvement of integrated waste management 

(3R). In 2019, of the total waste generation was 

nearly 67 million tonnes with the national plastic 

waste composition is 17.14% or around 11.4 

million tonnes per year (SIPSN, 2018). The 

generation  of annual plastic waste generation in 

Indonesia tends to increase from 2011 to 2013 

(Adipura, 2013), from 429,254 m3 to 507,738 

m3. The types of plastics found in urban waste 

include Light Density Poly Ethylene (LDPE), PP 

(Poly Propilene), High Density Poly Ethylene 

(HDPE), Poly Vinyl Chloride (PVC), Polyethylene 

Terephthalate (PET), Styrofoam, etc. Most of the 

plastic bag waste does not reach the landll and 

only a small amount has been recycled, therefore 

subtantial amount has been ending up  in 

waterways, rivers, and nally own to the sea. A 

study conducted by the World Bank (2017), 

Ministry of Environment and Forestry's 

D i rec tora te  Genera l  o f  Po l lu t ion  and 

Environmental Damage Control (PPKL) found 

that the types of plastic commonly found in the 

Indonesian marine environment are plastic 

(42%), wood (24%), and rubber (13 %). The 

impact of conditions of marine plastic waste 

pollution, one of which is on biodiversity. DPSIR 

analytical framework for the problem of plastic 

waste and biodiversity is as follows.

Figure 14. 
DPSIR Framework for Marine 
Plastic Debris and Biodiversity
Source: Analysis Results, 2020



No doubt that the factors driving the problem is 

population growth that is increasing. In addition, 

lifestyles are aspect related to the level of welfare, 

especially in cities, which will affect the 

composition of waste, especially food plastic 

packaging waste. The latter is expected to 

increase if it is not balanced with regulations that 

limits the use of plastics.

Then from the geographic conditions, of which 

Indonesia is a maritime country with a vast sea, 

which is nally often found plastic trash that is not 

handled properly. But with the vastness of the sea 

region, Indonesia has the potential of marine and 

sheries very large.

In addition, Indonesia has an enormous 

international and domestic tourism potential with 

its maritime nature.

Plastic waste generation increased from 6.7 

million tonnes in 2013 to 7.4 million tonnes in 

2019. The average percentage increase in the 

generat ion of  p last ic  waste is  d irect ly 

proportional to the percentage increase in 

population with the aggregate average in cities 

and villages of 1.96%. per year.

The Indonesian Institute of Sciences (LIPI), the 

Center for Oceanographic Research  conducted 

a study on the initiation of Indonesian marine 

debris data to complement the national action 

plan for handling marine debris in accordance 

with Indonesian Presidential Regulation No. 83 of 

2018. In this study, LIPI collaborated with various 

government institutions, universities and non-

governmental organizations (NGOs).

The stranded marine debris monitoring survey 

was carried out in six regions (18 locations) in 

Indonesia from February 2018 to March 2019, 

namely Sumatra Region (Aceh, Belawan, Bintan, 

Padang), Java Region (Pramuka Island, Pari Island, 

Semarang), Kalimantan Region (Pontianak), Nusa 

Tenggara Region (Denpasar, Mataram, North 

Lombok, Kupang), Sulawesi Region (Makassar, 

Manado, Bitung), Maluku Papua Region (Ambon, 

Tual and Biak). The marine waste categories that 

are monitored were grouped into seven 

categories of waste, namely plastic and rubber, 

metal, glass, wood (processed), cloth, others, and 

hazardous materials. The marine debris research 

approach carried out in this academic paper 

adapted the standard methods of the National 

Oceanic and Atmospheric Administration 

(NOAA) Technical Memorandum NOS-OR & R-

46 ,  pa r t i cu l a r l y  t he  shore l i ne  su rvey 

m e t h o d o l o g y  a n d  N O A A  Te c h n i c a l 

Memorandum NOS-OR & R-48 methods.  

The average percentage of plastic waste that was 

monitored during monitoring was 47.58 ± 

11.79% of the total marine debris stranded on 

t h e  b e a c h  o r  a b o u t  3 . 2 6  ±  1 . 3 0 

plastics/m2/month or 113.57 ± 83.88 gr 

plastic/m2/month. From the 18  locations, there 

were ve coastal areas with the most plastic 

waste, namely Padang, Makassar, Manado, 

Bitung, Ambon. The dominant plastic waste 

found in all areas and the observation locations is 

single-use plastic waste, such as plastic bags, 

straws, cigarette butts and styrofoam. The 

average plastic waste in the western monsoon 

season reached 4.55 ± 2.15 plastic/m2 with an 

average weight of 115.91 ± 85.01 gr plastic/m2. 

During the eastern monsoon season, plastic 

waste was found to reach 2.46 ± 1.20 plastic/m2 

with an average weight of 90.15 ± 74.30 gr 

plastic/m2.

With the assumption that there is no plastic waste 

o r i g i n a t i n g  f r o m  o u t s i d e  I n d o n e s i a 

(transboundary transport), of all plastic waste 

generated by anthropogenic activities, 30% was 

accumulated on the coastline with the total length 

of 99,093 km; The estimated waste generated by 

community activities is 268,740 - 594,558 tonnes 

per year.
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In addition, during the 2017-2019 period, the 

Directorate General of PPKL,   KLHK has carried 

out monitoring of marine debris in 24 locations in 

22 provinces throughout Indonesia. The location 

selection was adjusted to the criteria given in the 

PPKL Directorate Marine Debris Monitoring 

Guidelines. Along with  LIPI's work, an inventory 

of marine debris was carried out to obtain basic 

marine litter data on the coast, especially the 

coastal waste. This is to determine the threats to 

coastal and marine ecosystems, which are useful 

as inputs in efforts to control pollution and 

damage to coastal and marine areas. The marine 

debris that was sampled was beach litter with 

macro size (greater than 2.5 cm) and meso (0.5 - 

2.5 cm). The weight (gr/m2) and also the 

composition can be seen in the following Figure. 

In general, the largest solid waste density was in 

the provinces of South Sulawesi and Central 

Sulawesi, followed by West Java and Aceh. 
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Indonesia is one of the countries with the highest 

biodiversity value in the world together with 

Brazilia and Colombia, of the biodiversity value of 

18 and an endemism value of 22 (KKP, 2017). 

Indonesia is a home to 11% of all plant species in 

the world, more than 40% of molluscs, 12% of all 

mammals, 17% of all birds (ranked 1st in the 

world), 24% of all amphibians, 32% of all reptiles, 

and more than 45% of all sh species in the world 

(KKP, 2017). 

The Indonesian ocean environments are the living 

place and migration route for the world's marine 

mammals. All marine mammals in Indonesia have 

been designated as protected marine biota 

according to the PPRI No. 7 of 1999 including 

whales, dolphins, mahakam dolphins and 

dugongs, whose numbers are decreasing over 

times. Indonesian marine waters are also a home 

for various types of turtles such as hawksbill, 

leatherback turtles, green turtles, lekang turtles 

and tempayang turtles. In addition, there are 112 

species of sharks found in the Indonesian sea.

In addition, Indonesia's marine environments are 

rich in various types of sh (pisces), molluscs and 

coelenterata (sea bamboo). Some of them are 

types that are considered to be almost extinct. 

There are more than 20 priority sh species by 

the Ministry of Marine Affairs and Fisheries for 

2015-2019, namely Arwana, Napoleon, Terubuk, 

Banggai Capungan Fish, Eel, Chainsaws, Manta 

Rays, Mola Mola, Whale Shark, Sea Horse, Turtle, 

Dugong, Sea Cucumber, etc. This aquatic biota is 

vulnerable to the impact of the increasing amount 

of plastic waste in the sea (marine plastic debris).

Figure 15.
The Weight of Marine Debris and Its Plastic Composition (in gr/m2) in Various Locations in Indonesia
Source: Direktorat PPKPL KLHK, 2019



The existence of plastic waste in the sea can have 

an impact on the economy particularly tourism 

and shing industry, marine environment and 

underwater life, as well as human health.

The Indonesian government has stated a target of 

reducing plastic waste by up to 70% by 2025. 

Therefore, a synergistic, measurable and 

targeted strategy, program and activity are 

needed to reduce the generation of plastic waste 

in the ocean. The National Action Plan (NAP) for 

Marine Plastic Waste 2018-2025 was then 

established as a strategic guide for ministries/ 

institutions as well as a reference for the 

community and business players to accelerate the 

handling of plastic waste by 2025. The NAP for 

marine plastic waste consists of ve main 

strategies as follows : (1) a national movement to 

increase the awareness of all stakeholders, (2) 

management of plastic waste from land sources, 

(3) management of plastic waste in coastal and 

marine areas, (4) develop mechanisms for 

increasing institutional strength, funding, and law 

enforcement, and (5) research and development.

VI.  Synthesis of Environmental Issues of 

National

After doing the analysis environment with the 3 

main approaches, namely the overview of 

Indonesia's environment, DPSIR based on 

ecoregions and thematic environmental issue, 

then the next step is the synthesis of national 

environmental issues by identifying the dominant 

issues of the previous environmental analysis. 

Based on the results of the analysis, it was found 

that solid waste, water resources (includes water 

quality and quantity), as well as the land dominate 

the environmental issues.

a. Solid Waste Management Issue

· Implication of the Implementation of 

National Policy

Land based plastic waste  and marine plastic 

debris problems  have received serious attention 

from the government through a national action 

plan for marine debris pollution in Indonesia for 

2017-2025 implemented by KLHK. This is in line 

with various policies for marine conservation in 

order to protect the marine waters in Indonesia 

which are carried out by the KKP. Cooperation 

between ministries will be key to the success of 

the efforts that have been designed earlier. 

Through  the 2020-2024 RPJMN government 

targets the percentage of reducing marine debris  

in 2024 by 60% of that estimated in the year of 

2019.

· Challenges of Future Solid Waste Problem 

in Indonesia

1. Increasing trend in the national solid waste 

generation.

2. Waste seggregation at source.

3. Percentage of solid waste delivered to the 

landll.

4. Improvement of processing facilities of waste 

to energy.

5. Reduction of the amount of solid waste 

processed at the landlls.

6. Reduction in plastic waste generation.

7. Improvement of municipal solid waste 

management at the coastal cities.

b. Environmental Issues of Water 

Resources

The RPJMN 2020-2024 shows that the risk of 

water scarcity, climate change and the area of 

  critical water area in Indonesia was predicted to 

increase from 6 percent in 2000 to 9.6 percent in 

2045. The main driving factors for pressure on 

surface water resources, especially river water 

and groundwater is a demographic factor which 

includes: (i) large population and population 

growth rates, and (ii) urbanization. Areas with 

high population will experience a decrease in the 

quality of rivers and ground air. The need for 

settlements, land for commercial areas, 

agriculture, mining, animal husbandry, industry 
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and tourism has shifted non-cultivated land to 

even upstream areas which are used as sources of 

raw drinking water.

It is estimated that forest change and destruction 

will lead to scarcity of raw water, especially on 

islands with very low forest cover such as Java, 

Bali and Nusa Tenggara.

River is the main water source for drinking water 

supply systems in an urban scale, but it is very 

prone to pollution. This is reinforced by the fact 

the real impact of the degradation of raw water 

qual i ty  of  dr inking water,  because the 

management of the municipal drinking water that 

operates in the big city actually began weight to 

treat water with conventional treatment.

Another problem is the damage to the 

watershed, which is indicated by the large gap 

between the minimum discharge (Q min) and 

maximum discharge (Q max), which indicates 

decreased rainwater inltration into the ground 

and base ow in rivers. In addition, the 

distribution of the potential for water availability 

in Indonesia is not evenly distributed throughout 

Indonesia.

In Indonesia, the greatest potential for water 

availability is on the island of Kalimantan which 

reaches 33.6%. On the other hand, Java Island 

only has water availability of about 4.2 percent. 

Thus, Java Island is the region with the least water 

availability among the other islands, even though 

the population of Java Island reaches 60% of the 

total population in Indonesia. The capacity of 

infrastructure services for safe and proper raw 

water providers in Indonesia until 2019 only 

covers 30% of the total national raw water 

demand. This condition encourages the rampant 

use of other raw water sources that are not 

necessarily safe and feasible, both in quantity and 

quality.

The Ministry of Environment and Forestry (2019) 

has monitored river water in 34 provinces, 97 

rivers and 629 monitoring points. Overall in 2018 

the IKA was valued at 72.77.

· Policy Implications

The RPJMN 2020-2024 (PP No. 19/2020) has 

captured the success that has been achieved until 

2019, but also notes and pays attention to issues 

related to water quality and quantity issues. Some 

of the policies being considered are:

1. Increasing water quantity / security to 

support economic growth 

2. Basic Service Infrastructure

3. Groundwater Management, Sustainable Raw 

Water

4. Provision of access to adequate and safe 

drinking water and sanitation 

5. Multipurpose Reservoirs and Irrigation 

Modernization

6. Provision of access to adequate and safe 

drinking water and sanitation in cities

c. Environmental Issues of Land

The issue of land is associated with the rapid 

growth of Indonesia's population, which is 

accompanied with the increasing needs of the 

population, especially the need for a place to live. 

Consequently, the forest cover of Indonesia tend 

to experience signicant reduction each year. The 

Deforestation causes the decline of the vast 

habitat of biodiversity, especially rare species. 

As a response to various problems related to the 

land, policies to be implemented are (RPJMN 

2020-2024): 

1. Improvement of the quality of the 

environment with the indicators of land cover 

(IKTL). The target in 2024 is to reach the IKTL 

of 65.5 with baseline (2019) of 60.6. 

2. Prevention of Pollution and Damage to 

Natural Resources and the Environment with an 

indicator area with a high conservation value 

(high conservation value/HCV). The target in 

2024 is 70 million Ha with baseline (2019) of 52 

million Ha.

xix



3. Prevention of Pollution and Damage to 

Natural Resources and the Environment with 

indicator of the conservation area to be 

managed (million Ha). The target for the year 

2024 is 27 million Ha.

4. Prevention of Pollution and Damage to 

Natural Resources and the Environment with 

the indicator of the decrease of land and forest 

burned every year. The target for the year 2024 

is 2 percent.

5. Recovery of Pollution and Damage to Natural 

Resources and the Environment with indicator 

of the number of coastal areas and small islands 

that are restored. The target for the year 2024 

is 26 locations, and in 2019 therea are 17 

locations.

6. Institutional strengthening and Law 

Enforcement in the Field of Natural Resources 

and the Environment with indicator of the 

percentage of license holders following the 

regulations related to the management of the 

environment and forestry (percent). The target 

for the year 2024 is 70 percent, in 2019 it was 

30 percent.

7. Increasing the environmental cases which are 

handled by the government. The target for the 

year 2024 is 540 cases, with the baseline of 193 

cases in 2019.

8. The forest area secured from impairment 

and threat (Ha). The target for the year 2024 is 

10,000,000 Ha, with the baseline of 4,384,918 

Ha. 

9. The restoration of Sustainable Land with the 

indicator of the restoration of degraded 

peatland. The target for the year 2024 is 

330,000 Ha per year, with the baseline in 2019 

was 122,833 Ha.

10. The restoration of Sustainable Land with the 

indicator of area of forest cover. The target for 

the year 2024 is 420,000 Ha, and the baseline in 

2019 was 206,000 Ha.

11. The restoration of Agricultural Land 

Sustainable Food/LP2B (percent). In 2024 is 

targeted at 100 percent, and the baseline in 

2019 was 50 percent.

12. Low Carbon Coastal and Marine indicators 

of Extensive restoration of the mangrove 

ecosystem and the beach (Ha targeted for the 

year 2024 of 50,000 Ha, and in 2019 it was 

1,000 Ha.

The strategies to meet the above target are:

1. Strategy for the Implementation of the 

Improvement of Environmental Quality 

· Prevention of Pollution and Damage to 

Natural Resources and the Environment

· Recovery of Pollution and Damage to Natural 

Resources and the Environment

· Institutional strengthening and Law 

Enforcement in the Field of Natural Resources 

and the Environment

2. Strategies for Low-Carbon 

Development

· The development of Sustainable Energy 

Consumption

· The restoration of Sustainable Land

· Development of Green Industry
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PREFACE

A
portrait of the environmental conditions 

in Indonesia need to be outlined in the 

publication which can be read by various 

groups, including academics, industry players, 

pol it ic ians, government, and the wider 

community from various walks of life. This book 

wants to answer these needs.

A portrait of the environment presented in this 

book include a variety of environmental issues 

that occurred in Indonesia, and the response of 

various elements of the nation in contributing to 

environmental issues such. This book is expected 

to stimulate the elements of the nation to 

contribute more towards the improvement of 

the environment. Another hope, a book called 

the State of Indonesia’s Environment (SLHI) this 

can also be one of the basic decisions related to 

the management of natural resources and the 

environment in order to meet the sustainable 

development.

This book is also very much in line with the 

sustainable development principles contained in 

the Sustainable Development Goals (SDGs). 

SDGs that has been regulated in Presidential 

Regulation Number. 59 Year 2017 on the 

Implementation of the Achievement of 

Sustainable Development Goals, according to the 

disclosure of environmental information as a rst 

step the role of the community. Further, the 

commitment of the Government of Indonesia in 

the disclosure of information contained in Article 

62 of the Law (UU) No. 32 Year 2009 about 

Protection and Management of the Environment 

stated that “the Government and the regional 

government to develop information system 

environment to support policy implementation 

and development of environmental protection 

and management”. In the same article, it was 

s ta ted  that  the  document  the  sys tem 

environment must be published and accessible to 

the wider community. It was given essentially a 

good living environment and healthy is a human 

right and a constitutional right for every citizen of 

Indonesia.

To achieve these objectives, the book is 

structured in several parts. Part I is the 

introduction which explains the background, 

purpose and systematics of writing a book. Part II 

is an overview of environmental issues in 

Indonesia contains selayang pandang (overview) 

the substance of the book that discusses an 

overview of environmental issues per region in 

I n d o n e s i a  a n d  t h e  d e t e r m i n a t i o n  o f 

environmental issues of priority raised on this 

book. Furthermore, in part III, IV, V, VI, VII and VIII 

discussed environmental issues within the 

Framework of Driver, Pressure, State, Impact 

and Response (DPSIR) which includes matra 

water, air and land from each of the six ecoregions 

include Sumatra, Java, Bali Nusra, Kalimantan, 

Sulawesi and Maluku and Papua and West Papua. 

Issues related to environmental management that 

is plastic trash in the ocean and biodiversity are 

discussed also in the framework of DPSIR in 

Section IX. The book concludes with chapters 

related to the management measures of the 

environment in the future, which is briey 

outlined in the chapter policy implications.

Jakarta, November 2020

THE MINISTER OF ENVIRONMENT AND 

FORESTRY REPUBLIC OF INDONESIA

Siti Nurbaya
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1.1  Background

The concept of sustainable development has 

become an integral part of the development of 

every country in the world, including Indonesia. 

Since the introduction of this concept in 1985 

through the World Commissions on Environment 

and Development (WCED), the concept has 

assisted the countries in the world to achieve the 

balance of development and environment. At this 

time, the concept is implemented by countries in 

the world through Sustainable Development 

Goals, or Sustainable Development Goals. 

As a form of Indonesia's commitment in achieving 

the Sustainable Development Goals (SDGs), the 

National Government has issued Presidential 

Regulation No. 59/2017 on the Implementation 

of the Achievement of Sustainable Development 

Goa l s  that  prov ides  d i rect ion  for  the 

implementation of sustainable development in 

Indonesia. In addition, one of the key documents 

of environmental management in Indonesia, 

namely the Strategic Environmental Assessment 

for Long/ Medium-Term Development Plan 

uti l izes SDGs as the main indicator for 

development planning.

In an effort to achieve SDG targets, community 

participation becomes very crucial. Therefore, it 

is necessary to make the environmental 

information availability for everyone. Such 

information should be accessible and easily 

understood by the various layers of Indonesian 

society. For this reason, the Ministry of 

Environment and Forestry (KLHK) has the 

initiative to issue a book, named the State of 

Indonesia’s Environment (SLHI). The book is 

expectedly to be the basis for all parties to assess, 

examine, and issue policies on environmental 

aspects. The SLHI book contains environmental 

status of Indonesia, based on the 6 ecoregions. In 

each ecoregion, the prole of the ecoregion, 

prioritized environmental issues, as well as the 

detailed discussion of the issues are presented. 

The detailed discussions of the prioritized issues 

are provided based on D/P/S/I/R concept; Driving 

Force, Pressure, State, Impact and Response.

1.2  Methodology for Compiling The 

State of Indonesia’s Environment 2020

The methodology is designed to provide clear 

guidance on how the report is written. The 

following methodology is expected to provide a 

clear picture of the steps in the preparation of this 

book, as seen in Figure 1.1.

1.2.1  Study of Literature

The preparation of the Book SLHI 2019 begins 

with literature study from variety of documents 

including: The National Regulation No. 32/2009 

on Protection and Environmental Management, 

the Status of Environment of Indonesia in 

previous years; the site of the Central Bureau of 

Statistics, as well as other supporting literatures.

DPSIR
ECOREGION-

BASED

INDONESIA’S
ENVIRONMENT

OVERVIEW

THEMATIC
ENVIRONMENTAL

ISSUE

LITERATURE
STUDY

 DATA
COLLECTION

INDONESIA’S
ENVIRONMENTAL 

ANALYSIS

SYNTHESIS OF
PRIORITIZED

ENVIRONMENT

POLICY
IMPLICATION

Figure 1.1 Methodology of SLHI 2020
Source: SLHI, 2019 



 1.2.2  Data Collection

The next step in the preparation of SLHI 2020, 

after the literature study, is the collection of data. 

The data used for the report was secondary data, 

as primary data collection was not possible during 

the COVID-19 pandemic. In the process of data 

retrieval, validation is done through a Data and 

Informat ion Center of  the Ministry of 

Environment and Forestry (Pusdatin KLHK). 

1.2.3  Indonesia’s Environmental 

Analysis

After data collection, the next step is to conduct 

environmental analysis of Indonesia, which is 

divided into 3 main parts, namely the overview of 

Indonesia's environment, DPSIR based on 

ecoregion and the thematic environmental 

issues. Overview of Indonesia's environment is 

done by providing environmental information in 

Indonesia based on 3 dimensions main, namely 

water, air and land. Furthermore, the analysis of 

environment of Indonesia is carried out also by 

using the framework of DPSIR to 6 ecoregions in 

Indonesia, namely, the Ecoregions of Sumatra, 

Java, Kalimantan, Bali & Nusa Tenggara, Sulawesi 

and Maluku, and Papua. Finally, thematic 

environmental issue on plastic waste and its 

relationship to the biodiversity of sea and coastal 

areas, is discussed. 

1.2.4  Synthesis of Environmental 

Issues, Priorities and Policy 

Implications

After analyzing the environmental conditions in 

Indonesia with the 3 main approaches, then the 

next step is the synthesis of identied 

environmental issues. This is done by analyzing 

dominant issue in each ecoregion and the national 

thematic issues, in relation with the three main 

environmental dimensions. The synthesis of 

environmental issues become the basis for setting 

national policies.

1.3  DPSIR and Environmental Issues 

Ecoregion

The framework of Driving, Pressure, State, 

Impact and Response, known as a DPSIR is a 

universal method adopted from the United 

Nations Environment Program. The DPSIR is the 

development of a Pressure, State and Response 

(PSR) (OECD, 1994), a framework that is widely 

used to evaluate environmental conditions and 

further developed by the environment agency of 

the European Union (EEA, 1999). Problems in 

complex environments require a framework that 

is able to describe and communicate the 

environmental issues in a comprehensive, and 

DPSIR is able to address the needs (USEPA, 

2015). DPSIR has been used to describe the 

causal relationship between the various 

components in sustainable development, namely 

economic, environmental, and social (USEPA, 

2015). Therefore, this method is relevant to 

discuss the causal relationship related to 

environmental issues in Indonesia. Using this 

method, policy makers are able to present the 

information related to the problems of complex 

environments through cause-effect relationships 

and resolve environmental problems in a 

systematic way.

The scheme of the DPSIR is described in Figure 

1.2. Driving forces or so-called triggers are 

associated with the cause, in most cases related 

to the presence of human needs, such as 

economic conditions and social factors (USEPA, 

2015). Pressures are human activities that affect 

the environment, divided into two major groups, 

pressure on the environment and human 

behavior (Kristensen, 2004). Examples of the 

pressures are pollutants to the dimension of 

water, land, and air. States is the condition of the 

environment, in this case the conditions of the 

quality and quantity of water resources, 

environmental conditions of air, land, and waste. 
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Figure 1.2 
The scheme of the Model DPSIR 
Environmental Issues in Indonesia
Source: Adopted from EEA, 1999

Impact is the access from the changing 

conditions/circumstances/environment system, 

especially the decline in the power carrying 

capacity of the environment. Impact is related to 

the welfare of the population and the health of 

society (Kristensen, 2004). Response is the 

response of the policy makers or the community 

against impact and environmental conditions of 

society (Kristensen, 2004). The responses 

discussed in this report are the policy, program in 

a national scale and regional, as well as the 

response associated with the local wisdoms.

Environmental issues in each ecoregion are 

determined to ensure that the analysis of 

environmental issues is done properly. In general, 

in the preparation of documents SLHI 2020 

environmental issues in each ecoregion are 

determined based on three approaches, namely:

1. Review of environmental issues on Provincial 

Environmental Performance Report (DIKPLH) 

2. Prioritized environmental issues of 

ecoregions in previous years

3. Environmental analysis by Pusat Pengendalian 

Pembangunan Ekoregion (P3E, Ecoregion’s 

Centre for Development Control)

4. Latest media news 

The review of prioritized environmental issues in 

DIKPLH Province provides brief information of 

the environmental issues in respective ecoregion. 

In brief, prioritized environmental issues for each 

province are compiled, then the most issues 

found in different provinces are used considered 

as the environmental issues for respective 

ecoregions. 

However, there are several ecoregions with 

incomplete DIKPLH document. For such 

c o n d i t i o n ,  t h e  d e t e r m i n a t i o n  o f  t h e 

environmental issues for the ecoregion is done by 

considering environmental issues in previous 

years, information from P3E, and latest mass 

media in respective areas.
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2.1  Land Use

2.1.1  Land Use/ Forest Land Cover

Indonesia owns forest areas that act as the lungs 

of the world and their existence can maintain the 

balance of the global climate. In general, 

Indonesian land areas are divided into forest zone 

which is dened as an area that has been 

designated by the Government as a permanent 

forest. Meanwhile, non-forest areas are known as 

areas for other uses (APL) as stated in the 

Indonesian Minister of Forestry Regulation 

No.14/2004. Based on the results of the 

interpretation of the national land cover/ 

vegetation by by the Landsat Data Continuity 

Mission (LDCM)/Landsat 8 Operational Land 

Imager (OLI) satellite imagery, forest and APL 

tare mostly covered with forest and some are 

not. Forest land cover area is forested area or 

land both in the area and in APL. The distribution 

of Indonesia's land cover in 2019 was done based 

on the interpretation of satellite imagery from 

Landsat Data Continuity Mission (LDCM)/ 

Landsat 8 OLI satellite imagery which is 

presented in Figure 2.1 below.

Figure 2.1 Map of Land Cover Indonesia of 2019
Source: (Recalculated Land Cover of Indonesia, , 2019)

Throughout the country, the total land area  in 

2019 was 187.8 million Ha where the forest areas 

cover 94.1 million Ha or 50% of the total land 

area; and non-forest area covers an area of 93.6 

million Ha, as shown in Table 2.1. Over the last 

ve years (2014 - 2019 period), the land forest 

area  in Indonesia has decreased from 95.7 Ha in 

2014 to 94.1 Ha in 2019. Forest damage due to 

changes in forest function and designation is one 

of the main factors which contribute  to the  

decrease in forest areas  during the period. 

Figure 2.2 Changes of Forested Land Areas 
in Indonesia in the period of 2011 - 2019
Source:  n Environment cKLHK 2020, Indonesia Statisti ; 
Recalculated Land Cover of Indonesia, , 2019
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The results of the interpretation of Landsat 8 OLI 

imagery in 2019 showed that out of 94.1 million 

Ha of forest , 86.9 million Ha of areas were 

classied as  forest of 46.28 percent of the 

Indonesia's total land area, as shown in Table 2.1.

Table 2.1 Land Cover of Indonesia (thousand  Ha)
Source: Indonesian Environmental Statistics, 2019; Land cover recalculated of Indonesia, 2019

Land cover Forestry APL Total 

Area % Area % Area % 

Forested Land 86.899,6 72,2 7.214,5 10,7 94.114,1 50,1 

Land 33.382,0 27,8 60.255,8 89,3 93.637,8 49,9 

Total 120.281,6 100% 67.470,3 100 187.751,9 100% 

 

In 2019, the largest forest coverage in the Papua 

ecoregion was 32.5 million Ha or 34.50% of the 

total national forested land area in Indonesia (94.1 

million Ha), followed by the Kalimantan 

ecoregion with an area of   24.74 million. Ha 

(26.25%). Kalimantan, Maluku, Sulawesi and Java 

ecoregions have less than 15.00% forest areas, 

while the Bali-Nusa Tenggara ecoregions have the 

smallest forest  area of   1.70 million Ha (1.81%). 

The forest areas in large island/ecoregions for 

2019 can be seen in Figure 2.3.

Figure 2.3 Land Forested Area
Source: National Environmental Statistics,  2019
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Note: surface waters (lakes, rivers, and sea) were not covered in the calculation. 

Note: surface waters (lakes, rivers, and sea) were not covered in the calculation. 



More detail, forest land cover  is divided further 

into three groups based on their function, 

including Production Forest, Protection Forest 

(HL) and Conservation Forest (HK) with the area 

of    68.80 million Ha; 29.70 million Ha and 21.90 

million Ha, respectively (KLHK, 2019).

Forest land cover in the conserved forest areas in 

2019 was 17.40 million ha or 79.50% of the total 

forest area, protected forest areas of 23.90 

million ha (80.80%) and production forest areas 

of 45. 50 million Ha (66.10%). Forest in other 

areas was estimated of  7.20 million Ha (10.70%) 

(Table 2.2).

Based on the percentage of forest to total land 

areas per ecoregion, the Papua Ecoregion has the 

most forested land of  79.80% or 32.54 million 

Ha. On the other hand, the Java Ecoregion has the 

smallest percentage of 16.60% or 2.20 million Ha 

(Table 2.3). The total forest  land cover  by 

ecoregion are presented in Figure 2.4 and 

Figure 2.5, respectively.

Table 2.2 Land Cover Distribution of Indonesia of 2019
Source: Recalculated Land Cover of Indonesia,  2019

Table 2.3 Area of   Forest Land Cover by Province (in Thousand Ha)
Source:  Recalculated Land Cover of Indonesia,  2019

Note: surface waters (lakes, rivers, and sea) were not covered in the calculation
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 Figure 2.5 Composition of Land Use (others) of  2019
Source: KLHK 2020, Indonesian Environmental Statistics; Recalculation of Indonesian Land Cover in 2019

Land cover types  designated for other uses have 

their respective compositions as shown in Figure 

2.5.

Figure 2.4 Forest and APL Areas by Ecoregion
Source:  Recalculated Land Cover of Indonesia,  2019
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(a) Human settlement

Indonesia is known as an agricultural country 

where the livelihood of most of the population 

has been based on  agricultural sector. This can 

be observed  from the composition of agricultural

 land which is dominated by other use of 37.5% of 

the total land area , followed by plantations of  

19 .2% The increas ing  popu la t ion  and 

development activities in all sectors to improve 

the economy require subtantial land use areas 

which in turn causing land conversion, including 

land for agriculture, as well as an increase in  

human sett lement areas (Figure 2.6 ) .

Figure 2.6 Area of Human Settlement and Agriculture Land Cover of Indonesia 
during the Period of  2015 – 2019
Source: KLHK, 2019

During the period of  2015 – 2019, the total dry 

and dry mixed bush farming areas has decreased 

by 1,354.50 Ha,  36,450.80 Ha in 2015, to 

35,096.30 Ha in 2019, respectively. In contrast, 

plantation  consistently continues to increase. 

The  plantation area in 2015 was 12,245.60 Ha 

with an increase of 5,555.30 Ha, to 18,007.90 Ha 

in 2019 (KLHK, 2019).

(b) Agriculture
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2.1.2  Deforestation

Forest deforestation in Indonesia during the 

period 2014 - 2019 showed a downward trend, 

from 1.09 million Ha in 2014 to 0.46 million Ha in 

2019 (Figure 2.7). For the same year period, the 

largest deforestation occurred in the Kalimantan 

Ecoregion (0.15 million Ha), followed by Sumatra 

(0.09 million Ha), Papua (0.08 Ha), and Sulawesi - 

Maluku (0.08 million Ha) . Meanwhile, the area of 

  forest deforestation in the Bali - Nusra and Java 

Ecoregion was 0.03 million Ha and 0.0186 million 

Ha, respectively. The main factor causing 

deforestation of forest lands, especially in the 

Kalimantan and Sumatra Ecoregions, is forest 

res which were one of the extraordinary events 

occurred in 2018 and 2019. Based on the land 

cover function, forest areas experienced the 

greatest deforestation, especially on permanent 

production forest lands, while the rest located in 

the APL areas. Deforestation in each Ecoregion 

based on its function in the 2015 - 2018 period is 

presented in Figure 2.8.

Figure 2.7 Deforestation in Forest Areas in Indonesia for the Period of 2014 – 2019
Source: KLHK, 2019; Recalculated Land Cover of Indonesia, 2019
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Figure 2.8 Deforestation by Ecoregion Based on Land Use for the Year of 2015-2018
Source: Indonesian Environmental Statistics, 2019

Sumatra’s Deforestation 
89.695,00 Ha
Forest Deforestation During 2017 - 2018
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Java’s Deforestation
18.621,10 Ha
Forest Deforestation During 2017 - 2018
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Bali Nustra’s Deforestation
28.203,20 Ha
Forest Deforestation During 2017 - 2018

Kalimantan’s Deforestation
149.094,50 Ha
Forest Deforestation During 2017 - 2018



2.1.3  Land Cover Quality Index

The Land Cover Quality Index or IKTL is an index 

that describes the performance of land cover 

management including aspects of conservation, 

rehabilitation and spatial characteristics of the 

area which are basically simplied for public use. 

In principle, IKTL was obtained by comparing the 

forest area with the administrative area. UU no. 

41 of 1999 commanded that each province 

should have at least 30.00% of its total forest 

area. Thus, a province that has a forest area of 

  30.00% of its administrative area is given score of 

50, while the highest IKTL value (100) is for 

regions that have forest areas of 84.30% of its 

administrative area. The national IKTL achieved 

in 2015 was 58.30, decreasing to 56.88 in 2017. 

The IKTL scores then showed an increasing trend 

to 61.03 in 2018 and 62.00 in 2019, as seen in 

Figure 2.9.

Sulawesi - Maluku’s Deforestation
76.407,30 Ha
Forest Deforestation During 2017 - 2018

Papua’s Deforestation
77.418,00 Ha
Forest Deforestation During 2017 - 2018

Gambar 2. Land Cover Quality Index 9 
of Indonesia for the Period of  2015 – 2019
Source: KLHK, 2018; KLHK, 2019
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By ecoregion (Figure 2.10), the Papua ecoregion 

has very good IKTL (> 60), followed by the 

Sulawesi - Maluku, and Kalimantan ecoregions. 

The Bali - Nusa Tenggara and Sumatra ecoregions 

have IKTL with a range of 50 - <60, while the Java 

Ecoregion has the lowest IKTL values   with IKTL 

values   <50. In general, the Papua, Sulawesi-

Maluku, and Kalimantan ecoregions experienced 

an increase in the average IKTL value in 2018 

compared to 2016 and 2017. The Sumatra and 

Bali - Nusa ecoregions did not experience 

signicant changes during 2015 - 2019. However, 

the ecoregions Java continues to experience an 

average IKTL score decline from 46.65 in 2016 to 

39.10 in 2018.
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Figure 2.10 Forest Land Cover Quality Index during the Period of  2015 – 2019
Source: KLHK, 2018; KLHK, 2019
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There were 9 provinces with very good IKTL 

scores (IKTL> 80), namely West Papua, Papua, 

Maluku, North Kalimantan, East Kalimantan, 

North Maluku and Central Sulawesi. Meanwhile, 

the provinces with lower IKLH scores of 70 - 80 

range were Gorontalo, Central Kalimantan, 

Southeast Sulawesi, Aceh and West Sulawesi.

 There were 5 provinces with IKLH scores 

between 60 and <70, namely West Sumatra, 

West Nusa Tenggara, West Kalimantan, East Nusa 

Tenggara and North Sulawesi, while Bengkulu, 

South Sulawesi, Riau Islands, Jambi, Central Java 

and East Java with  IKLH score of 50 - <60. West 

Java, Banten, Lampung provinces have IKTL score 

of 30 - <40 while DKI Jakarta was recorded as the 

province with the lowest IKTL score of 24.14.

Figure 2.11 Land Cover Quality Index by Province for the Year of 2018 and 2019
Source: KLHK, 2018; KLHK, 2019
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2.2  Resources and Water Pollution

Water is one of the most important natural 

resources and has a certain portion, thus it is 

important to manage the water resources to 

meet the future generation demand. Water is a 

basic human need, Gleick (1998) stated that the 

21st century will begin with a condition where 

access to clean water is not fullled. it was 

predicted that more than 1 billion people in 

developing countries will not have good access to 

safe drinking water, even 3 billion people did not 

have access to sanitation (Gleick, 1998). The 

WHO stated that in 2018, as many as 844 million 

people did not have good access to drinking 

water and 2 billion people used contaminated 

water (Wutich et al., 2020). In Indonesia, in 

accordance with Presidential Regulation No. 59 

of 2017 about the Achievement of the Sustainable 

Development Goals, one of the important targets 

is clean water and proper sanitation can be 

achieved through integrated water resource 

management.

2.2.1  Water Quantity

Rain in hydrological cycle is an input for water 

source which will ll surface water and ground 

water. The inuence of physiographic factors of 

Indonesian territory on climate / weather 

elements has resulted in 3 (three) types of rainfall: 

, equatorial type-, monsoon type- and local type-

rainfall (Mamenun et al., 2014). Monsoon pattern 

is characterized by unimodal rainfall (one peak of 

the rainy season). In areas with a Manson pattern, 

June, July and August experience dry seasons, 

while December, January and February 

experience wet months (Azteria et al., 2008). 

Meanwhile, the remaining six months constitute a 

transition period or transition (three months of 

transition from dry to rainy season and three 

months of transition from rainy season to dry 

season). Areas dominated by this monsoon 

pattern are: (i) northern Sumatra, including: parts 

of Aceh, parts of North Sumatra, Riau, Kep. Riau, 

Jambi, part of Kep. Bangka Belitung, South 

Sumatra, parts of Lampung; (ii) Central and South 

Kalimantan; (iii) Java; (iv) Bali, Nusa Tenggara; (v) 

part of Sulawesi, including: part of North 

Sulawesi, part of Gorontalo, West Sulawesi, part 

of South Sulawesi, part of Southeast Sulawesi; (vi) 

Maluku, parts of North Maluku and parts of 

Papua.

Figure 2.12 Map of IKTL Score of Indonesia of 2019
Source: KLHK, 2020
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The equatorial pattern is characterized by the 

type of rainfall with a bimodial pattern (two rain 

peaks) which usually occurs around March and 

October or when an ecinox occurs (Azteria et al., 

2008). The areas include: (i) parts of central and 

northern Sumatra, such as parts of Aceh, parts of 

North Sumatra, West Sumatra, Bengkulu, parts of 

Lampung, parts of Kep. Bangka Belitung; (ii) the 

northern part of Kalimantan (North, East and 

West Kalimantan); (iii) Sulawesi Island: part of 

North Sulawesi, Gorontalo, Central Sulawesi, 

South Sulawesi, and Southeast Sulawesi; (iv) parts 

of North Maluku; parts of West Papua and parts of 

Papua. Local patterns are characterized by the 

form of a unimodial rain pattern (one rain peak), 

but the shape is opposite to the monsoon rain 

type (Azteria et al., 2008). Its area only covers 

parts of Central Sulawesi, parts of South Sulawesi; 

parts of North Maluku and parts of Maluku, 

Sulawesi and parts of West Papua.

Water resources in the territory of Indonesia 

reach 3.9 trillion m3/year, making Indonesia is 

among the top 10 water-rich countries. 

However, only 17.69% of the total available 

water resources or 691.3 million m3/year can be 

utilized. About 25.30% of the 691.3 million 

m3/year water is mostly used as a source of raw 

water for irrigation, while the remaining is for 

domestic, urban and industrial needs. In addition, 

the available water is also used as a source of 

renewable energy such as hydroelectric power / 

hydroelectric power (5059 MW), mini hydro 

power plant / PLTM (140 MW), and micro hydro 

power plant (30 MW).

Indonesia surface water resources consist of 

more than 5,590 rivers and 1,035 lakes. In 2015, 

there were 209 dams / reservoirs and 2,042 

reservoirs. However, the condition of water 

storage in Indonesia is in the vulnerable category. 

It is only able to provide 50 m3 per capita per year 

or 2.5% of the ideal rate of storage per capita in a 

country (1.975 m3 per capita per year). The 

distribution of water resources potential in 

Indonesia can be seen in Figure 2.13 below.

Figure 2. Potential of Water Resources in Indonesia 13 
Source: PUPR, 2015
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The main challenge of water resources in 

Indonesia is unequal water availability. The island 

with the largest water availability is Kalimantan 

Island or 33.60% of the total potential water 

resources. Java Island which has the largest 

population in Indonesia has water availability of 

4.20% of the total potential water resources, 

while the Bali and Nusa Tenggara region are 

7.70%. Climate change is also found affect water 

availability in Indonesia. The Geographical 

Information System (GIS) shows a risk of 

decreasing water availability in Indonesia during 

the period 2010-2015 to the period 2025-2030. 

The areas with the highest risk level with the 

highest reduction in water availability include 

75% of the Java-Bali region, a small part in the 

northern, western and southern regions of 

Sumatra, some parts of Lombok Island (Nusa 

Tenggara), and South Sulawesi (Sulawesi) (KLHK) 

, 2020). Another problem is the availability of 

water that can be secured through the 

development of new dam  is only around 11% of 

the 7.15 million Ha of existing irrigation (± 760 

Ha). Moreover, the  remaining water sources still 

relies on limited surface water such as river or 

spring water; and 46% of irrigation networks in 

Indonesia are in a damaged condition. 

Another challenge for the availability of 

Indonesia's water resources is the limited supply 

of water sources due to reduced discharge, high 

sedimentation rates in water reservoirs and 

decreased water quality due to pollution. On the 

other hand, water demand is increasing due to 

rapid populat ion growth and increased 

anthropogenic activities.

 

2.2.2  Water Quality

Water quality can experience uctuations due to 

several factors, including changes in land use, 

lithology, rainfall and human activities that cause 

river water pollution, whether physical, chemical 

or biological. The Ministry of Environment and 

Forestry continuously monitors the quality of 

river water for national priorities in 34 provinces. 

The results of river water quality measurements 

are then analyzed to obtain the river water quality 

index. The national average river water quality 

index for the period 2015 - 2019 can be seen in 

Figure 2.14. In 2015, the national water quality 

index showed that the quality of river water that 

was monitored was in quite good quality with the 

IKA number of 65.86, which then fell to 58.68 in 

2017. The quality of river water in 2018 improved 

and was in the category good with an average IKA 

of 72.77, but it fell to the poor category in 2019 

(Figure 2.14).

As shown in Table 2.4 and Figure 2.15, in 2015 - 

2017, 58.82% - 44.12% of rivers have quality in 

good enough quality. In 2018, most (70.1%) of 

Indonesia's rivers were in very good and good 

quality categories (IKA> 70). However, in 2019 

the quality status of Indonesia's priority rivers had 

declined with the majority (76.5%) of the good 

quality rivers (IKA: 50 - 70). The spatial 

distribution of IKA values in Indonesia can be seen 

in Figure 2.16.

Figure 2.14 
Indonesian Water Quality Index 2015 – 2019
Source: IKLH, 2018; KLHK Performance Report, 2019
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Table 2.4 River Water Quality Index by Province 2015 - 2019
Source: IKLH, 2018; KLHK Performance Report, 2019
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Figure 2. River Water Quality Index Achievements in 2015 – 201915 
Source: IKLH, 2018; KLHK Performance Report, 2019

Figure 2.16 Indonesian IKA Value in 2019
Source: KLHK, 2019
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2.3  Air Quality

Air pollution in urban areas is one of the 

environmental problems in Indonesia. A 

decreasing trend of air quality in major cities has 

been seen over the past several  years. The

increasing need for transportation and energy in 

line with the increasing population, leading to air 

pollution which has the potential impact on 

human health and environment.

The Ministry of Environment and Forestry 

monitored ambient air quality for several air 

pollution parameters such as suspended 

particulate matter (SPM), in various urban areas 

in Indonesia. The results of monitoring of SPM 

concentration in each province in Indonesia for 

2017 and 2018 can be seen in Figure 2.17 as 

follows.

Figure 2. Annual Average SPM Concentrations in Major Cities 17 
in Indonesia (µgr/m3), 2017 and 2018
Source: Indonesian Environmental Statistics, 2019



In addition, air monitoring were are also 

conducted for nitrogen dioxide (NO2) and sulfur 

dioxide (SO2) parameters in each province in 

Indonesia. The results of ambient air quality 

monitoring were then expressed as the Air 

Quality Index (AQI) with a scale range of 1 - 100. 

AQI was calculated based on the annual average 

concentration of SO2 and NO2 air pollutant 

parameters, obtained from the results of 

d i s t r i c t / c i t y  s ca le  amb ient  a i r  qua l i t y 

measurements. The greater the AQI value, the 

better the air quality based on NO2 and SO2 

parameters in a particular area. The NO2 

parameter represents air pollutants mainly 

emitted from transportation activities, and SO2 

represents air pollutants emitted from industrial 

activities and diesel vehicles that use diesel fuel 

and other fuels containing sulfur. Measurement of 

these two air parameters was carried out using a 

passive sampler at a location that represents 

industrial, residential, transportation and ofce 

areas.  

The national average of AQI shows the increasing 

trend of ambient air quality for SO2 and NO2 

parameters since the AQI in 2015 (83.84) have 

increased to 87.03 in 2017 and 86.56 in 2019. 

The AQI for each province can be seen in Table 

2.5. In 2015, there were 21 provinces (77%) with 

good air quality (AQI> 80), and increased to 30 

provinces in the period of 2017 – 2019  as shown 

in Table 2.5.

Based on the ecoregion, for 2019, the average 

AQI value in the Sumatra Ecoregion was 89.37 

(range: 86.58 - 92.69), the AQI of Java was 78.49 

(67.97 - 86.19), Bali - Nusa Tenggara was 88.48 

(87.40 - 89.86), Kalimantan was 90.36 (88.78 - 

93.79), Sulawesi - Maluku was 90.36 (86.88 - 

92.98), and Papua was 92.60 (92.56 - 92.64). The 

distribution of AQI value in Indonesia can be seen 

in Figure 2.19 as follows. The spatial distribution 

of AQI values in the Indonesia is presented in 

Figure 2.19.

Figure 2.18 
Air Quality Index, 2015 – 2019
Source: IKLH, 2018; KLHK Performance Report, 2019

Table 2.5 Air Quality Index by Province, 
in the year of 2015 - 2019
Source: IKLH, 2018; KLHK Performance Report, 2019
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3.1  Prole of the Sumatra Ecoregion 

The Ecoregion of Sumatra consists of 10 (ten) 

provinces, namely Aceh, North Sumatera, West 

Sumatera, Riau, Kep. Riau, Jambi, South 

Sumatera, Kep. Bangka Belitung, Bengkulu, and 

Lampung. The island of Sumatra is the second 

largest island of Indonesia after Kalimantan. The 

island of Sumatra has an area of 480,793.28 km2. 

Astronomically the layout of the island of Sumatra 

is located at 0o S and 102o E. Geographically, the 

north is bordered with the Bay of Benggala, 

Andaman Sea; the South with the Sunda Strait; 

the West is bordered with the Indian Ocean; the 

East is bordered with Malacca Strait. The 

mainland of Sumatra island, to the North 

bordered with Malaysia.

In Ecoregion of Sumatra, the Province of South 

Sumatra is the largest region with 91,592.43 km2 

or to 19.05% of the entire ecoregion. The 

smallest area is the Riau Islands with an area of 

8,201.72 km2 or 1.71%. The number of islands 

that are located in this ecoregion amounts to the 

total of 5,277 islands. A comparison of province 

area in the Ecoregions of Sumatra can be seen in 

Table 3.1 and Figure 3.2.

Figure Map f Sumat ra Ecoregion3.1 o e
Source: Diva-gis, 2020

Table 3.1 Area Ecoregion Sumatera
Source: SLHI, 2019 

Figure 3.2 The Percentage Area of Each Province in the Ecoregion of Sumatra
Source: SLHI, 2019
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The data related to the number of regions/ urban, 

districts and rural for each province is shown in 

Figure 3.3.

Figure 3.4 
Framework DPSIR Issue 
of Sumatra Ecoregion
Source: Analysis Results, 2020

3.2  The Issue of the Environment in 

Ecoregions of Sumatra 

Based on the results of the analysis, the prioritised 

environmental issues in the Ecoregion of Sumatra 

is the land use, solid waste and waste water, as 

well as the quality and quantity of water 

resources.

3.3  Analysis of the DPSIR of the Issue 

of Environmental Priorities in the 

Ecoregions of Sumatra

Figure 3.4 below displays the framework of 

DPSIR based on 3 prioritised environmental 

issues in the Ecoregion Sumatra, as mentioned 

earlier.

Figure 3.3 The Number of Districts/ 
Cities, Subdistrict. nd Village a
of Each Province
Source: Statistics Of The Province, 2020



3.3.1  Driving Force

3.3.1.1  Population Growth

Population growth is a trigger factor of the land 

changes in Ecoregion Sumatra. Along with the 

increase of population, the housing/the 

settlement increases, and become the driving 

factors related to the issue of land conversion.  

Based on Central bureau of Statistics, data-

related population for Ecoregion Sumatra by 

province in 2016-2019 is shown in Figure 3.5.

In  addi t ion to populat ion growth,  the 

representation of the driving force can be also 

seen from the population density. Figure 3.6 

shows the trend of population density of each 

province from 2016 to 2019. Based on Figure 

3.6, the provinces of Lampung and Riau province 

have the population density higher than any other 

provinces in the Ecoregion Sumatra.

Population growth is the main cause of the 

increase in housing, which ultimately have 

impacts on land use, water quality and 

quantity, as well as increased of waste 

generation. 

Figure in 3.6 Population Density by Province in the Ecoregion of Sumatra 2016-2019
Source: BPS, 2020

Figure 3.5 The Number of Population by Province in the Ecoregion of Sumatra 2016-2019
Source: BPS, 2020
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Figure 3.7 Map of Population Density by Province in the Ecoregion Sumatra 2019
Source: BPS, 2020

3.3.1.2  Increase In Energy Needs 

As in the previous section, the increase in energy 

needs is also related to the increase in the 

environmental degradation. The increase in 

population has resulted in the increase of demand 

for food and energy, which then will lead to land 

conversion, as well as the conversion and 

exploitation of natural resources excessive.

Figure 3.8 and 3.9 below display the energy 

consumption data based on the type or types of 

energy, as well as by sector in Indonesia in 2018.

Based on the above pictures, it shows that 

industrial sector as the most contribution to 

energy  consumpt ion ,  and  the  h i ghes t 

consumption is for fuel with 450.78 million BOE.

Figure C S3.9 Energy onsumption by ector 
in Indonesia to 2018 
Source: 2018 Handbook of Energy & Economic Statistics of Indonesia

Figure 3.8 Energy Consumption by Type 
in Indonesia in 2018
Source: 2018 Handbook of Energy & Economic Statistics of Indonesia



As the province with the largest area in the 

ecoregion Sumatra, South Sumatra has the 

highest GDP percentage per capita in 2019, 

which is 4.46%. The lowest percentage is Riau 

Province with 0.53%. The economic growth in 

the ecoregion of Sumatra is generally produced 

by industrial agriculture, plantations and forestry.

3.3.1.4  Peningkatan Sosial Ekonomi 

Masyarakat

Socio-economic improvement of the community 

is closely associated with population growth. 

High population growth leads to the need for the 

development of the industrial sector and social 

facilities, which then water, waste and land 

conversion.

In general, the socio-economic improvement of 

the Ecoregion Sumatra is inuenced signicantly 

by the plantation sector and industry (mining, oil 

palm). Industrial activities often found in the 

vicinity of the river ow because the industry has 

an easy access to get water and dispose of the 

waste to the river. This causes the decline in 

water quality. 

3.3.2  Pressure

3.3.2.1  Pemanfaatan Lahan Hutan 

untuk Pertambangan dan Perkebunan

As has been previously discussed, one of the 

pressures to the environment is the land 

conversion. The high population growth and 

economic growth will increase the needs of the 

population which go hand in hand with the 

expansion of the land to support activities. 

Examples of activities that are related is the 

mining and plantation. The expansion of the mine 

area and plantation damage the forest, even in the 

protected area. The use permit of forest areas for 

survey/exploration and production operations is 

shown in Figure 3.11 and Figure 3.12.

3.3.1.3  Economic Growth and 

Infrastructure Development 

E c o n o m i c  g r o w t h  a n d  i n f r a s t r u c t u r e 

development is a positive aspect for the progress 

of a region. The growth of the economic sector 

and infrastructure development improve public 

welfare and reduce poverty. However, it has the 

potential to affect environmental quality. The rate 

of economic growth can be seen from the 

regional Gross Domestic Product (GDP), which 

is a reection of the overall value added for each 

economic activity (Susanti et al, 2003). Figure 

3.10 displays the growth rate of GDP per capita 

for the period of 2015-2019.

Figure 3.10 The Rate of Growth of Gross Regional Domestic Product Per Capita 
Based On Constant Prices of 2010 in 2015-2019
Source: BPS, 2020a
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Mining

Non Mining

Mining

Non Mining

Figure 3.12 The Development of the Borrow And Use Permit of Forest Areas for Production Operations
Source: Directorate of Plans, the Use and Formation of Forest Management areas, 2019

Figure 3.11 The Development of the Borrow and Use Permit of Forest Areas for Survey/Exploration
Source: Directorate of Plans, the Use and Formation of Forest Management areas, 2019



3.3.2.2  High Population of Poor

The economic level of the population of a city is 

one of the factors that potentially increase the 

impact on the environment. With regards to solid 

waste, communities with low economic level 

generally do not have solid waste container nor 

the ability to pay the levy on waste to the 

collection system or transport. Figure 3.13 and 

Figure 3.15 below shows the conditions of the 

poor and access to adequate occupancy in the 

Ecoregion Sumatra. 

Figure 3.14 Map of The Percentage of the Poor Population Sumatra Ecoregion 2019
Source: BPS, 2020b

Figure 3.13 The Conditions of the Poor Population Ecoregion Sumatra
Source: BPS, 2020b
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3.3.2.3  Rainfall

High precipitation potentially becomes the 

pressure to quantity and quality of water 

resources, when it is not managed properly. High 

rainfall caused a large amount of runoff that ows 

from the mainland into a body of water. Figure 

3.16 and Figure 3.17 shows the conditions of 

the rainfall of each province in Ecoregion Sumatra 

(BPS, 2018). Precipitation, in addition to the 

affect water quantity, also affect water quality. 

Low rainfall causes the area around a body of 

water suffer from drought and have a negative 

impact on the quality of the physical, chemical and 

biological water due to low dilution of the 

wastewater that is discharged directly into water 

bodies.
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Figure in 3.16 The Amount of Rainfall Sumatera Ecoregion 2017-2018
Source: Statistics of Environment of Indonesia, 2019

Figure The Percentage 3.15 
of Households that Have 
Access To Decent 
Housing and Affordable 
(Percent)
Source: BPS, 2020c

Table 3.2 The Percentage 
of Households that Have 
Access to Adequate and 
Affordable Housing 
(Percent)
Source: BPS, 2020c



3.3.2.5  Tourism Activity

The number of tourist destinations in Ecoregion 

Sumatra has become the pressure to the 

environment, including the waste, water and land 

conversion. Related to water quality, for 

example, increased tourism activity will lead to 

high domestic waste that is produced, as seen in 

Figure 3.19. The increase in the discharge of this 

waste water then affect the water quality due to 

increased pollutant loads.

Figure n 3.18 The Length of the Road Sumatra Ecoregion i 2018-2019
Source: BPS, 2020d

3.3.2.4  Enhancement of the Activity of 

the Transport

The increase in the activity of transportation 

encourages the construction of roads and other 

transportation facilities. The construction causes 

reduction in catchment areas, which leads to the 

increase of run-off. Transportation activities also 

affect the water quality of the river due to run off 

water contains many suspended particles, and in 

consequence increase the level of Total 

Suspended Solid (TSS) in the water. Figure 3.18 

below shows road length in the Ecoregions 

Sumatra, which suggests a potential increase in 

the activity of transportation.

Figure 3.17 The Amount of Rainy Days 
Sumatra Ecoregion in 2018-2019
Source: Statistics of Environment of Indonesia, 2019

Figure The3.19  Number of 
Foreign Tourists in the Ecoregions of 
Sumatra in 2015-2019
Source: BPS, 2020e
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3.3.3   State

3.3.3.1  Area of the Protected Region

Based on Presidential Decree Number 32/1990, 

Protected Region (Forest) consists of several sub-

regions that have specic functions as follows.: 

1. Region that provides protection district and his 

subordinates, especially related to hydrological 

functions for ood prevention, erosion and 

sedimentat ion, as wel l  as maintain the 

functionality of the impregnation for ground 

water. The type of this is the Region of Protected 

Forests and Peat 

2. The region serves as a Sanctuary of Nature and 

Wildlife to protect biodiversity, ecosystems, and 

natural uniqueness. This area consists of the area 

of the National Park, Major Forest-Park 

(TAHURA), and Mangrove Area, as well as Forest 

for Research .

3. The protection of the local which serves to 

preserve the function of the body waters from 

damage by cultivation activities. This area consists 

of the Beach Banks, and River Banks and Lake 

Banks. 

Based on the general provisions, the extent of 

protected region that could potentially be 

affected pressure the various activities in the 

Ecoregions of Sumatra is shown in Figure 3.20.

40

Figure 3.20 Area of the Protected Region in the Sumatra Ecoregion
Source: DIKPLHD, 2020

Table 3.3 Area of the Protected 
Region in the Sumatra Ecoregion
Source: DIKPLHD Province, 2020



3.3.3.2  Land Use

Land use is the use of land by humans to support 

life. Land use involves the management and 

modication of natural environment. Land use 

and land management has close relationship with 

natural resources such as water, soil, nutrients, 

plants and animals.

There are main land use 6 categories, namely land 

non-agricultural, wetland, dry land, farm land, 

forest land, and water bodies. In the Ecoregion 

Sumatra these 6 categories existed. The following 

data related to the use of the main land in the 

Ecoregion Sumatra by province is seen in Table 

3.4 and Figure 3.21.

Table 3.4 The Use of the Main Land in the Sumatera Ecoregion by Province 2019
Source: DIKPLHD Province, 2020

Figure The in Sumatra Ecoregion y Province 20193.21 Main Land Use b
Source: DIKPLHD, 2020
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3.3.3.3  Land and Forest Fires

In Ecoregion Sumatra forest and land res 

existed. Some of the res happened on purpose 

to open new land to meet the needs of the 

population. This has resulted in air pollution on 

the environment in the form of smog.

Data related to the number, size, and loss of 

forest and land res in the ecoregion Sumatra can 

be seen in Figure 3.23.
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Figure 3.22 
The Process of Extinguishing Fire from the Forest
Source: Ministry of Environment and Forestry’s Public Relations Bureau, 2019

Figure 3.23 The Area of Fire in the Sumatra Ecoregion 2014-2019
Source: KLHK, 2019



3.3.3.4  IKTL

Another impact of land use is the value of the 

index of land cover, named IKTL. Any deciency 

of green space in a region has impact on its IKTL. 

Based on national regulation, IKTL is calculated 

based on the area of forest cover and the total 

administration area, based on the following:

1. Primary dryland forest, secondary dryland 

forest, primary swamp forest, secondary swamp 

forest, mangrove forest primary mangrove forest 

secondary and plantation forests (a)

2. Bush/ shrub and shrub/ thicket swamp in the 

area of forest, borders the river around the lake/ 

reservoir, borders the beach and the land slope is 

greater than 25 % (b)

3. Green open space, such as the forest city, the 

botanical garden and the biodiversity garden (c).

The value of IKTL in 2016-2019 Ecoregion 

Sumatra by provinces is shown in Table 3.5 and 

Figure is 3.24.

Figure 3.24 Map of the IKTL Value Sumatera Ecoregion 2019
Source: KLHK, 2020

Table 3.5 The Value of IKTL Provinces 
in the Ecoregion of Sumatra in 2016-2019
Source: IKLH, 2018; Performance Reports of KLHK, 2019



the State of Indonesia’s Environment 2020 44

Table 3.6 Area of Critical Land in the Sumatra Ecoregion 
Source: KLHK, 2020

3.3.3.5  Critical Land

Critical land caused by the various stresses occur 

both from natural factors such as droughts, 

continuous water puddles, soil erosion and 

freezing water as well as due to various human 

activities (non nature) such as the occupation of 

land and encroachment, land conversion, errors 

in  the  management  o f  l and ,  chemica l 

contamination, and the presence of content 

material that cannot decompose in the soil. 

Critical land can be divided into two categories, 

namely the critical land and very critical on the 

inside as well as outside the forest area.

3.3.3.6  Total of Sanitary Facilities

Sanitation in the Ecoregion Sumatra is still a major 

problem. It is indicated by low access to proper 

sanitation in the provinces of Ecoregion Sumatra. 

The number of proper sanitation facilities and 

adequate still lacking, where open defecation to 

the river is still found. 

The percentage of households that have access to 

proper sanitation in the Ecoregions of Sumatra 

can be seen in Table 3.7 and Table 3.8. The 

prediction of pollution from domestic sewage of 

parameters of BOD, COD and TSS in 2019 can 

be seen in Figure 3.25.

Table 3.7 The Percentage of Households that Have Access to Proper Sanitation Sumatra Ecoregion
Source: BPS,2020f



Figure 3.25 Potential Contamination of Domestic Waste 
from BABS Based on the Parameters of BOD, COD, and TSS 2019
Source: The Result Calculation, 2020

Table 3.8 
Distribution of Percentage of Households and Facilities for Sumatra Ecoregion in 2018-2019
Source: BPS,2020g



the State of Indonesia’s Environment 2020 46

3.3.3.7  Solid Waste

Solid waste is one of the problems faced by urban 

areas. As the number of the population increases, 

the generation of the waste also increases. As the 

results, the handling cost also increases. Due to 

the limitations of the budget and lack of availabe 

landll, waste-related problems occur. The 

generated solid waste in Ecoregion Sumatra in 

2019 is shown in Figure 3.27.

Figure 3.26 Map of Potential Pollutant BOD (kg/day) Sumatera Ecoregion 2019 
Source: The Result Calculation, 2020

Figure 3.27 Solid Waste in Ecoregion of Sumatera 2019
Source: The Result Calculation, 2020



3.3.3.8  The Quality of Surface Water

The quality of surface water can be seen from the 

results of water quality monitoring in each 

province Ecoregion of Sumatra. The following 

table shows Water Quality Index (IKA) in each 

province, during the period of 2015-2019.

In general, the value of IKA in the Ecoregions of 

Sumatera is fairly good. The value of IKA is 

inuenced by several variables, among others::

a. The decrease the pollution load as well as 

water source restoration

b. The availability and uctuations of water ow, 

ffected by changes in land use, local weather, 

regional and global climate 

c. The use of water

d. The level of erosion and sedimentation

Based on Table 3.9 and the Figure 3.29 the 

whole of the province shows the uctuative 

trend, however in 2019 Bangka Belitung Province 

has the highest IKA value of 69.29, while 

Bengkulu province was the lowest with a value of 

IKA 47.64.

Table 3.9 IKA Based on Province in 2015-2019
Source: IKLH, 2018; Performance Report Of KLHK, 2019

Figure 3.28 IKA Based on the Province in the Ecoregion of Sumatera 2015-2019
Source: IKLH, 2018; Performance Report Of KLHK, 2019 
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Table 3.10 Emission Factor Livestock
Source: DLH Kabupaten Bandung, 2009
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3.3.3.9  Farm

Based on calculations using the data of emission 

factor in Table 3.10, the obtained calculation 

results are shown in Table 3.11 and the Figure 

3.30. The most number of animals is in the 

province of North Sumatra with 3,981,174 

cattles, and the fewest is in the Province of 

Bangka Belitung with 52,443 cattles. With regards 

to its emissions, Table 3.11 shows the Province 

of North Sumatra has the highest pollution load, 

and the lowest is the Province of Bangka Belitung.

Figure 3.29 Map of IKA Value - Sumatera Ecoregion 2019 
Source: KLHK, 2020



3.3.4  Impact

3.3.4.1  Watreshed Damage

Another impact of land use change and land 

conversion is the damage to the watershed. 

Damage to the watershed can be in the form of 

siltation of the river as a result of the occurrence 

of the deposition of solid particles carried by the 

ow of the river, the bends in the river, reservoir 

or dam or in the river estuary. These particles can 

be in the form of large solids such as trash, twigs 

of the plant or other debris, but that is primarily 

because the soil particles due to erosion 

excessive in the upstream areas of the river. The 

rain water carries and erodes the fertile soil on 

the surface and dissolving it to be carried away to 

the river.

Table 3.11 The Emissions Load from Livestock by Province in the Ecoregion of Sumatra 2019
Source: Statistics of Livestock and Animal Health, 2019; Calculation results, 2020

Figure 3.30 The Number of Livestock and the Emissions Load of Farm Animals  
in the Ecoregion Sumatera 2019
Source: Statistics of Livestock and Animal Health, 2019; Calculation results, 2020
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In addition, other forms of damage to the 

watershed is the high uctuation of river 

discharge. In the rainy season the river level rise 

and cause the ooding, but in the dry season river 

level is very low. This happens because of 

deforestation in the upper parts of a watershed, 

which disrupt the distribution of river ow in the 

downstream. The water quality of the river also 

decreased, because the transported sediment 

due to increased erosion. Land-use change or the 

adoption of agro-technology may also affect the 

quality and quantity of water owing to the 

downstream. The damage to the watershed can 

be seen in Table 3.12.
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3.3.4.2  Damage To Peatland

Peat land is very important, because serves as a 

water source, food source, conserve biodiversity, 

and serve as controllers of global climate. In 

hydrology, the ecosystem of the peat land is very 

important in the system of the downstream of a 

watershed because of its ability to absorb water 

up to 13 (thirteen) times its weight.

But peat is also a form of organic land that has the 

high susceptibility to forest res. The cause of the 

damage is related to the conversion of peat land 

into plantations, mining, agricultural dry land 

mixed bush as well as land up. Among the 

conversion of the land, the biggest contributors 

to the destruction of peatlands is related to the 

activities of agriculture and mining. In addition, 

damage to peatlands is caused by the activity of 

the cultivations on the land. Cultural activities 

conducted on the peat resulted in the disruption 

of hydrological aspects.

3.3.4.3  Health

Human activities also potentially have impacts on 

health community health. A variety of land use 

both for the activities of mining, plantations, and 

other can have impacts on the health of the 

community. For example, the utilization of land 

for mining activities in the Province of Bangka 

Belitung leave a physical footprint on the 

landscape of the basin-basin of the articial results 

of the excavation of mineral that is usually lled 

with water or which is known by the local term 

“pit”, which is distributed spatially almost in all 

administrative regions the district/city. In the 

rainy season the pits are the habitat for the 

mosquito of dengue fever and malaria. 

Meanwhile in the dry season the number of 

diarrhea patients has increased, caused by the use 

of the polluted water source. 

Table 3.12 Damage to the Watershed Based on Ecoregion
Source : KLHK, 2020



Another health impact from forest and land 

res that cause haze. This will result in air 

pollution due to the presence of carbon 

monoxide (CO), nitrogen oxides, sulfur dioxide 

(SO2), formaldehyde, akrelein, benzene, 

nitrogen oxides (NOx) and ozone (O3), lead, 

particulate matter (PM10), ne particles 

(PM2,5), coarse particles (PM25-10). This 

particulate matter can lead to cardiovascular 

diseases.

Other impact is related to the incidence of 

ooding due to the decrease of inltration are as 

the results of housing developments. This may 

cause poor sanitation, and lead to waterborne 

diseases. The number of cases of the diseases 

Ecoregion Sumatra 2018 is shown in Figure 3.31 

and Table 3.13.

Figure 3.31 The Number of Cases of Common Diseases in the Sumatra Ecoregion 2018 
Source: BPS, 2020h

Table 3.13 The Number of Types of Cases of the Disease in the Sumatera Ecoregion 2018 
Source: BPS, 2020h
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3.3.4.4  Disaster

Along with the topography and factor other 

natural conditions, human-related activities are 

the factor causing disasters. The disasters that 

often occur in the Ecoregions of Sumatra, among 

others, oods, landslides, and forest res. 

Flooding occurs because the built areas have 

reduced the amount of water inltrating to the 

soil. This condition worsens by the sedimentation 

rate of the river due to mining. In addition to the 

ood, re disaster and forest land also occur. 

Especially in Riau Province, the disaster of land 

and forest res that cause thick smoke occur 

almost every year.

The number of catastrophic events in the 

Ecoregions of Sumatra throughout in 2018 – 2019 

is shown in Table 3.14.

Table 3.14 Total of Disaster Occurrence in the Sumatra Ecoregion In 2018-2019
Source: BPS, 2020i



3.3.4.5  Wildlife Conict with Humans 

and Reduction of Biodiversity

One of the effects of land cover change forest to 

non-forest or land cover changes in coastal areas 

is the reduction of the habitat of wild animals, 

resulting in the rise to the conict between fauna 

and humans.

For example, in the Province of North Sumatra in 

the year 2019, an increase of wildlife conict with 

humans, especially the tiger, from 6 events (2018) 

to 8 events (2019). On the conicts in 2019, there 

were also casualties. The reduction of habitat also 

affects reproduction of ora and fauna. Breeding 

is disrupted, as well as hunting/utilization do not 

pay attention to sustainability resulted in the 

population of ora/fauna reduced quickly so that 

must be protected. In the Province of North 

Sumatra, there are 135 species of ora and fauna 

that is protected, which is the largest of the birds 

(64 species), followed by mammals (26 species). 

In addition, there are 24 species of ora that are 

protected.

3.3.4.6  Environmental Pollution

Solid waste generation and waste has exceeded 

the capacity limit resulting in an imbalance of the 

environment. Waste and waste water generation 

that are not well processed generate leachate, 

which then damage the quality of land and water. 

If the leachate enters the body of water, it results 

in changes to the aquatic biological ecosystem. In 

addition to the leachate, solid waste discharged 

directly into river, resulting in organic acids and 

gas such as methane.

3.3.4.7  Flood/ Inundation

Lack of knowledge of the community in 

managing waste is one of the causes  the 

disposing of wastes to the river. Such activities are 

also performed by people who have knowledge 

of, because of the lack of law enforcement from 

governments. The poor behaviour toward the 

environment aggravates the decline in water 

quality, which then affect the community health.

3.3.4.8  Effect of Greenhouse Gases

The deposition at the location of the Final 
Disposing Area (TPA) produce Greenhouse Gas 

(GHG) emissions such as emissions of carbon 

dioxide (CO2) and methane gas or methane 

(CH4). The emission of methane into the 

atmosphere lead to the depletion of the ozone 

layer, because it is a major contributor to GHG 

from TPA and 21 times more harmful than 

emissions of carbon dioxide (CO2).

On the deposition of organic waste, the 

anaerobic decomposition process produce 

greenhouse gas, CH4 or methane, which are 20-

30 fold more harmful compared to CO2 gas 

(KLH, 2011). The amount of methane that is 

produced depends upon the composition of the 

waste. Methane contributes 15% to global 

warming and theoretically from every kilogram of 

solid waste produce 0.5 m3 of methane.

3.3.4.9  Decline in Access to Drinking 

Water  

The low access to drinking water may occur 

because of the declining quantity and quality of 

water resources. The poor quality of the source 

water creates more difculties to process the raw 

water into drinking water. The needs of drinking 

water as well as a source of drinking water in the 

Ecoregions Sumatra by province is shown in 

Figure 3.32, Table 3.15 and the Figure 3.33.
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Figure 3.32 Drinking Water Demand 
Source: Calculation Results, 2020

Tabel 3.15 Persentase Rumah Tangga dengan Sumber Air Minum yang Layak
Sumber : BPS, 2020j



3.3.5  Response

3.3.5.1  Rehabilitation and Greening 

(Reforestation)

One response to tackle the land deterioration in 

Ecoregion Sumatra is through reforestation. 

According to Government Regulation Number 

76 Year 2008 on Forest Rehabilitation and 

Reclamation, reforestation reforestation is the 

effort of planting tree species of the forest in the 

forest area damaged in the form of vacant land, 

reeds or shrubs to restore the forest functions.

3.3.5.2  Land Reclamation of Mining

The next response is reclamation of the former 

mining land. In Bangka Belitung Province, as one 

of the efforts of optimization of activities of 

rehabilitation of degraded post-mining land, the 

Provincial Government of Bangka Belitung 

through the Department of Energy and Mineral 

Resources conducting an inventory of land 

reclamation of the former tin mining area. It is 

also the synergy with the reclamation program by 

PT Timah Tbk.

3.3.5.3  Suspension of New Permits in 

Primary Natural Forest and Peat Land

One way to lower the deforestation rate is 

through the implementation of Presidential 

Instruction number 5 year 2019 on new permits 

in primary natural forest and peat land, 

accentuated in the Decision Letter of the Minister 

of  Env ironment  and Forestry  No.  SK. 

7099/MENLHK-PKTL/IPSDH/PLA.1/8/2019 on 

the Determination of Indicative Map for the 

Cessation of the Granting of a New Permit 

(PIPPIB) in 2019. With such policy , overlapping 

activities of oil palm plantation in peat land can be 

addressed.

3.3.5.4  Preparation of RPPLH and the 

KLHS

The environmental friendly developments 

should be based from careful planning-based 

environmental protection and management. 

Referring to Law No. 32/2009, the planning 

stages of this requires an instrhasument called a 

P lan  of  Env ironmenta l  Protect ion and 

Figure 3.33 The Percentage of Households with Source of Drinking Water 
Source : BPS, 2020j
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Management (RPPLH). RPPLH have important 

roles in aligning the policy environment created 

by the institutions with environmental issues. 

A Strategic Environmental assessment (KLHS) is a 

series of analysis that are systematic, thoroughly 

and participatory to ensure that the principles of 

sustainable development are integrated in the 

development of a region and/or policy, plan 

and/or program. KLHS is structured so that each 

plan is based on the principle of sustainable 

development with regard to environmental 

aspects. This is in accordance with the provisions 

of article 2 of Government Regulation No. 

46/2016 which states that KLHS must be carried 

out in the preparation or evaluation of the spatial 

Plan (RTRW) along with the plan details, Long-

Term Development Plan (RPJP) national and 

Regional Medium-Term Development Plan 

( R P J M )  t h a t  c o u l d  p o t e n t i a l l y  c a u s e 

environmental impacts.

3.3.5.5  “Bank Sampah”, Movement 

Waste Reduction of Plastic

Waste Bank Program is one of the efforts made by 

the government to overcome the problem of 

solid waste. The legal basis of the program is 

National Law Number 18/2008 on Waste 

Management, indicating the paradigm change of 

waste management from the get-haul-waste to 

reduction at source and resource recycling. In 

some region in Indonesia, waste banks are proven 

to  cont r ibu te  i n  the  improvement  o f 

environmental quality.

3.3.5.6  Environment Award

In order to motivate businesses, institutions, and 

society of a region in implementing the 

m a n a g e m e n t  o r  p r e s e r v a t i o n  o f  t h e 

environment, the government provides a wide 

variety of rewards for those who proved 

successful in the eld of management or 

preservation of the environment.

3.3.5.7  Processing Waste Into Energy 

and the Roof Tile

The larger the percentage of waste that is not 

handled, the cost of managing waste in the TPA 

will be greater, so it can be searched for 

alternative waste management modern by 

changing the waste into a product worth selling 

(Pratamasyari, 2019). Turning waste into a 

product worth selling will add to the reduction of 

waste going into TPA, and can reduce the cost of 

waste management because it minimizes the 

amount of garbage transported to the landll.

The province of Bangka Belitung Islands in 

particular the government of South Bangka 

Regency in synergy with PT. PLN Unit Induk 

Territory of the pacic islands to process waste 

through programs of waste to energy. Together 

with Community Groups, Sekar Rukun, PT. PLN 

and the Government of Regency of South Bangka 

convert waste into energy.

3.3.5.8  Cities Without Slums

The Cities Without Slums (KOTAKU) Program 

aims at maintaining water quality, initiated by the 

Directorate General of Cipta Karya Ministry of 

Public works and. It is undertaken by building the 

system, facilitating local governments, and 

facilitating the community (community-based). 

KOTAKU Program is implemented in 34 

provinces, which are scattered in 269 cities, 

11,067 villages.

3.3.5.9  PROPER

PROPER is an assessment of the performance of 

the environmental management of a company 

that require measurable indicators. One of the 

indicators is the waste water from the industries. 

The expected result is the increase in the 

environmental performance from industrial. At 

the end, it is expected that the program will 

improve the quality of waste water discharged in 

accordance with local, regional and national 

regulations.
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4.1  Prole of the Java Ecoregion 

Ecoregion Java consists of 6 (six) provinces, 

namely DKI Jakarta, West Java, Banten, Central 

Java, DI Yogyakarta, and East Java. The island of 

J ava  has  an  a rea  o f  129 ,438 .28  km2. 

Astronomically the layout of the island of Java lies 

in between 113°48'10”-113°48'26” BT and 

7°50'10”– 7°56'41” LS. Geographically, the 

boundaries of the Island of Java is located 

between (1) the boundaries of the Island of Java. 

To the north is Java Sea, southern border with the 

Indian Ocean and the west bordering with the 

Strait of Sunda. Furthermore, the east side is 

bordered by the Strait of Bali, and (2) the 

boundary of the mainland Island of Java. The 

north is bordered by Java Sea and the Island of 

Borneo. Adjacent to the west of the Sunda Strait 

and the Island of Sumatra and to the east by the 

Bali Strait and the Island of Bali.

East Java province is the largest region of 

47,799.75 km2 or 36.93% of the overall 

ecoregion, and the smallest area is DKI Jakarta 

with an area of 664.01 km2, or 0.51 percent. 

The number of islands that are located in this 

Ecoregion amounts to islands. The data on area 

of Ecoregion Java is shown in Table 4.1 and 

Figure 4.2.

Table 4.1 Area of Java Ecoregion
Source: The State of Indonesia’s Environment, 2019

Figure 4.2 The Chart Area of Java Ecoregion
Source: The State of Indonesia’s Environment, 2019

Figure 4.1 
Map of Java Ecoregion
Source: Diva-gis, 2020
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As for data related to the number of regency/city, 

sub-district and village for each province, they are 

shown in Table 4.2 and Figure 4.3.
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4.2  Environmental Issues in the Region 

Java Ecoregion 

Based on the results of the analysis, the 

prioritized environmental issues for Ecoregion 

Java is the land conversion, solid waste and waste 

water, as well as the quality and quantity of water 

resources.

4.3  Analysis of the DPSIR of 

Environmental Issues Priority 

Ecoregions of Java

Table 4.2 
Total Regency/ City, Sub-District and Village 
Based on the Province in the Ecoregion of Java
Source: Regional Statistics, 2020

Figure 4.3 
Total Regency/ City, Sub-District and Village 
Based on the Province in the Ecoregion of Java
Source: Regional Statistics, 2020

Figure 4.4
Framework DPSIR Issue of 
Java Ecoregion
Source: Analysis Results, 2020



4.3.1  Driving Force

4.3.1.1  Population Growth and 

Population Density

Ecoregion Java is the Ecoregion with the largest 

population in Indonesia. Regions in Ecoregion Java 

experience high level of urbanization, caused by 

high development of the economic and social 

issues, as well as physical such as the increasing 

concentration of industrial activities, the 

development of trade activities and services, and 

the availability of accessibility. 

Population growth in Ecoregion Java is very high, 

and along with the development activities in 

various elds, they lead to the increased demand 

for land. This increase of the population will have 

implications on the increasing need for resources 

of land, water, energy, food, and employment 

opportunities.

Data related to population in 2017-2019 in the 

Ecoregion of Java can be seen in Figure 4.6, 

Figure 4.7, Figure 4.8 and Table 4.3.

Figure 4.6 Chart of Population Java Ecoregion 
Source: BPS, 2020

Figure 4.5 Settlements
Source: Ministry of Environment and Forestry's Public Relations Bureau, 2019
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Table 4.3 
The Percentage of Households that Have Access to Decent Housing And Affordable (Percent)
Source: BPS, 2020c
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Figure 4.7 Chart of Population Java Ecoregion 
Source: BPS, 2020

Figure 4.8 Map of the Population Density in Java Ecoregion 2019
Source: BPS, 2020



4.3.1.2  Economic Growth

The production of goods and services requires 

energy and material, all of which are derived from 

the environment (metals, minerals, water, food, 

and ber). The impact of the extraction of these 

natural resources is how economic activities 

affect the environment. Understanding the 

relationships between economic activity, social 

welfare, and environmental degradation can be 

used to plan for a more sustainable future.

The economic growth is indicated by PDRB of 

respective region. According to Muta'ali (2015), 

PDRB is the indicator on how successful one 

government in utilizing the resources. The 

economic pressure on the environment is not 

only derived from the domestic economy, but 

also from external needs.

The Data of PDRB at current prices and constant 

prices in the Ecoregion of Java is illustrated in 

Figure 4.9.

4.3.1.3  The Role and the Location of 

Strategic Scale Regional and National

Provinces in Ecoregion Java have strategic roles at 

national and regional levels. The capital City of 

the state of DKI Jakarta is located in the Ecoregion 

of Java, which is the center activities of 

manufacturing industries, and is the location of 

vital institutions (higher education, research and 

development, as well as defense and security).

One of the provinces with the contribution of 

national scale is West Java. The contribution of 

West Java to the national, among others, as the 

largest contributor to the national rice 

production (±18%); contribution to the 

National PDRB (±14%); and is one of the 

commodity producers of exporting goods. West 

Java Province contribute signicantly to Java-Bali 

power (±3,700 MW). West Java is also in the path 

of the main current regional freight and passenger 

of Sumatra-Java-Bali. 

Figure 4.9 PDRB at Current Prices and Constant Prices
Source: BPS, 2020a
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4.3.2  Pressure

4.3.2.1  Changes in Land Use, 

Especially Deforestation

Deforestation is the change of land cover at 

certains period of time (including changes to 

estate, residential, industrial, and others). The 

rate of deforestation is taken based on the data 

Deforestat ion of  Indones ia  2017-2018 

Directorate of Inventory and Monitoring of 

Forest Resources Directorate General of 

Forestry Planning, and the Environmental 

Ministry of Environment And Forestry in 2019. 

The period of the calculation for deforestation 

carried out every 1 (one) year using the results of 

the interpretation of the image of the LDCM/ 

Landsat 8 OLI coverage in 2017 and 2018. The 

interpretation of satellite images is presented on a 

computer screen (digitize onscreen) with a level 

of accuracy map scale 1 : 250,000, so the smallest 

unit that can be mapped in the area of 6.25 Ha.
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Forest Deforestatio Javan in 
18.621,10 Ha
Forest Deforestation during 2017 - 2018

4.3.2.2  Climate Change

Based on the Report from the Intergovernmental 

Panel on Climate Change (IPCC), the earth's 

temperature has increased about 0.8°C over the 

last century. At the end of 2010, global 

temperature is expected to be higher 1.8-4°C 

compared to average temperatures in 1980-

1999. If compared to the period pre-industrial 

(1750), global temperature rise is equivalent to 

2.5-4.7°C (Figure 4.11). The process of global 

warming is mainly caused by the inux of heat 

energy into the oceans (more or less 90% of the 

total warming), and there is evidence that the sea 

continue to warm during this period. The IPCC 

report conrms that human activity is the cause of 

the occurrence of climate change, especially in 

the last 50 years. Human inuence (antropogenic 

caused) is indicated by the increased greenhouse 

gas emissions (carbon dioxide, methane, nitrogen 

oxides and a number of industrial gas) that is 

produced by human activity, among others, from 

the use of fossil fuels such as coal and petroleum 

in the industrial sector, households, transport, 

energy; land use change; and domestic waste. As 

shown in Figure 4.11.

Figure 4.10 Forest Deforestation in the Java Ecoregion 
Source: Statistics of Environment of Indonesia, 2019



Climate change is causing various negative 

impacts for life. The impact of climate change is 

exacerbating the reduction of the availability of 

clean water, increased incidence of ooding in 

coastal areas, the increased incidence of 

disease, as well as increasing pressure on 

natural resources and the environment.

The temperature rise in the Ecoregion Java is 

likely to be affected by various factors such as 

local changes such as the urban heat island effect 

(urban heat island) and shifts in regional climate.

Climate change will also result in the decrease of 

water availability, changes in crop productivity 

and loss of biodiversity, impact on health, 

mortality, food security, migration patterns, 

natural ecosystems and economic welfare, both 

at local and national levels.

4.3.2.3  Population of Poor

The inability of society to meet basic needs such 

as food, clothing and is considered as poverty. 

The poverty level of the community is also related 

to their ability in managing solid waste. The poor 

community tend to neglect waste management, 

caused by the absence of knowledge to manage 

the waste. Figure 4.12 shows the conditions 

related to poverty in Ecoregion Java.

Figure 4.11 
The Rise in Average Global Temperature Based on Data of Observation and the Projection of 
Scenarios Representative Carbon Pathways (RCP) 2.6, RCP 4.5, RCP 6.0, and RCP 8.5
Source: IPCC, 2014

Figure 4.12 A Graph of the Percentage of the Population Poor Java Ecoregion
Source: BPS, 2020b



the State of Indonesia’s Environment 2020

4.3.2.4  The Increase in the Mining 

Business

Some areas in the Ecoregion Java also has mining 

potentials. For example, in the province of East 

Java, there are area for the minings of minerals 

(metal, non-metal, rock, and coal), oil and gas, 

and geothermal. These mining are required to 

fulll the increased demand of the mining 

products. 

Mining activities in many cases has led to the 

emergence of conict between the miners and 

the needs for preserving forest area; one of which 

is caused by the potential mineral resources in 

forest areas, especially protected forest area.

4.3.2.5  The Pollution Load Activities of 

Farm, Agricultural, Domestic and 

Industries

Farm activities include breeding and cultivating of 

farm animals. However, the farm also produces 

side products in the form of animal wastes, which 

pollutes water bodies. The indicator and the 

amount of pollutant loads from the farm activities 

is shown in Table 4.4 and Table 4.5.
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Figure 4.13 Map of the Percentage of the Poor Population Java Ecoregion 2019
Source: BPS, 2020b

Table 4.4 Load Indicator Pollutant Activity Farm
Source: DLH Kabupaten Bandung, 2009



Figure 4.15 Map of Potential Pollutant BOD (kg/day) Java Ecoregion 2019
Source: Calculation Results, 2020

Domestic and industrial wastewater that is not 

properly managed can be one of the causes of 

water pollution of the river. Potential pollution of 

the waste generated from domestic activities and 

industries is illustrated Figure 4.14.

Figure 4.14 Domestic Waste
Source: Calculation Results, 2020

Table 4.5 Total of Pollutant Loads Activity Farm
Source : Statistics of Livestock and Animal Health, 2019
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4.3.2.6  Increased Demand for 

Drinking Water

Drinking water needs are estimation of water 

needed by the community. The Target of RPJMN 

(National Medium Term Development Plan) for 

2015 - 2019 is the achievement of universal 

access (100% for drinking water, 0% slums, and 

100 percent for sanitation). The 100% coverage 

of drinking water referred to all areas in Indonesia 

100% served by clean water. The demand of 

drinking water and percentage of drinking water 

sources in the Ecoregion Java is shown in Figure 

4.16 and Table 4.6.

Table 4.6 The Percentage of Households and Sources of Drinking Water Worth
Source: BPS, 2020d

Figure 4.16 Demands of Drinking Water 
Source: Calculation Results, 2020



4.3.3  State

4.3.3.1  IKTL

The quality of land cover Ecoregion Java since 

2015 – 2019 is shown in Table 4.7 and Figure 

4.17. IKTL Java is determined based on the 

widespread cover primary dryland forest, 

secondary dryland forest, forest plants, and 

shrubs. Primary forest is forest that has not 

experienced the disfunctions, while secondary 

forest is a forest that grows through natural 

secondary succession after experiencing 

disorders such as mining, plantation, and 

agriculture. The data of IKTL by provinces the 

Ecoregion Java in 2015 – 2019 is shown in Table 

4.7 and Figure 4.17.

Table 4.7 IKTL Based on the Province in the Ecoregion of Java Years 2015-2019
Source: IKLH, 2018; KLHK Performance Report, 2019

Figure 4.17 Box Plot IKTL Java Ecoregion 2015-2019
Source: IKLH, 2018; KLHK Performance Report, 2019
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4.3.3.2  Extensive Land Cover

Land is the portion of the surface of the earth as a 

physical environment that includes land and all 

factors that affect its use, such as climate, relief, 

aspect of geology, and hydrology. Land use is an 

effort to plan the use of land for different 

functions, e.g. the function of settlements, 

commerce, and industry. Land cover is the line 

that describes the limits of the area which consists 

of natural landscape and/or articial landscape 

(UU No.4, 2011). Land cover also means to cover 

the biophysical on the surface of the earth that 

can be observed and is the result of activity and 

human treatment (SNI 7645, 2010).

4.3.3.3  Fringing Mangrove Area

Mangrove forest consists of plants that can grow 

in areas along the shoreline (the edge of the sea, 

river estuaries, lagoons and the banks of the 

river), muddy, sheltered from the wind and the 

sea currents are strong, and can thrive if there are 

additional ne sediments and fresh water. This 

plant has different characteristics compared to 

other plants, because it can survive in water with 

high levels of salt and limited oxygen. Because the 

habitat of this plant is always submerged in water, 

it has roots coming out from the surface of the soil 

to obtain the oxygen, and the thick leaves of this 

plant serves to contain a lot of water. Some of 

these plants have salt glands which serves to 

remove the excess of salt.

4.3.3.4  Area and Condition of Coral 

Reefs

The coral reef is an ecosystem built by marine 

biota producing lime, especially by the coral 

animals, together with biota other that live on the 

seabed and the water column. Coral animals, 

which is the main constituent of coral reefs, 

consisting of polyp and skeleton. The polyp is the 

soft part, while the skeleton is the hard part. The 

polyps have tentacles (hands) to catch plankton as 

a source of food. Any coral polyps secrete 

calcium CaCO  which form the skeleton of the 3

coral.  
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Figure 4.18 Map of Value IKTL Java Ecoregion 2019
Source: KLHK, 2020



On some types of coral, the polyps are clearly 

visible, while on some other types the polyps are 

less visible. Generally, the living corals form 

colonies, which are formed by thousands of 

polyps, grow and merge into one colony. But 

there are also some small corals that live solitary 

and do not form colonies, for example on some 

corals from the family Fungiidae. Based on the 

Decree of the Head of Geospatial Information 

Agency No.The 54-Year 2015, the Indonesian 

Institute of Sciences (LIPI) is selected as the 

representative of data for coral reef ecosystems 

and seagrass ecosystems. Research center for 

Oceanography, which is one of the working units 

under LIPI, responsible as data representative for 

coral reefs in Indonesia. 

4.3.3.5  Damage to the Soil

The land conversion causes damage to the 

soil and reduced soil stability. Erosion can 

naturally occurs because of soil formation 

and the process to maintain the stability of 

the ground. While the erosion caused by the 

activity of anthropogenic or human activities 

can be in the form of removal of the upper 

soil layers by way of inappropriate farming or 

development that is damaging the physical 

state of the soil. Land conversion from forest 

land to cultivation also contribute to the 

occurrence of erosion. 

In addition, soil erosion can result in the 

decrease of land productivity. Erosion can 

erode the top layer, which damage the soil 

and plants. The results of the research Cuff 

(1978) in Mastur et al. (2000) show that 

erosion of 1 cm of topsoil in an area of 1 Ha 

will bring the equivalent of 350 kg of nitrogen 

(N), 90 kg of phosphate (P), 1.000 kg of 

potassium (K), 650 kg of magnesium (Mg), 

and 1,050 kg calcium (Ca). 

4.3.3.6  Solid Waste and B3 Waste

Annually of the generation of solid waste and 

hazardous waste have increased, inuenced by 

the increasing number of population and number 

of industries. The data is shown in Figure 4.19.

Figure 4.19 Increase of Waste
Source: Calculation Results, 2020
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4.3.3.7  Sanitation Facilities

Sanitation is a key element to maintain the 

environment that supports the health of the 

community. Sanitary aspects include drinking 

water, domestic waste water, solid waste and 

drainage. Sanitation is related with the behavior 

and the culture of the community, to prevent 

direct contact with fecal material and other 

wastes. The sanitation facilities in Ecoregion Java 

are presented in Table 4.8.

4.3.3.8  Landll Condition

Landll conditions in various cities in Indonesia is 

generally classied as inadequate. Improper 

landll management in many cases has created 

health problems of the community around the 

landll. Environmental problems that often occur 

is the contamination of water (surface water and 

ground water), soil contamination, and air 

pollution. 

Table 4.8 Sanitation Facilities
Source: BPS, 2020e



4.3.3.9  IKA

Water Quality Index (IKA) is one of indicators to 

determine the water quality of rivers and 

reservoirs. The value of IKA is inuenced by 

various variables among others: (a) a decrease in 

the pollution load as well as recovery efforts 

(restoration) in some sources of water; (b) the 

availability and uctuation of the water ow; (c) 

the use of water; and (d) as well as the level of 

erosion and sedimentation. IKA is calculated 

based on the results of the measurement of 

multiple parameters of water in some rivers and 

lakes/swamps. Table 4.9 and Figure 4.20 show 

the value of IKA in the ecoregion of Java.

Table 4.9 The Value of IKA Java Ecoregion 2015-2019
Source: IKLH, 2018; KLHK Performance Report, 2019

Figure 4.20 Chart of the Water Quality Index (IKA)
Source: IKLH, 2018; KLHK Performance Report, 2019
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4.3.3.10  Water Quality Status of the 

Sea

The following examples of testing the quality of 

sea water in Central Java Province Ecoregion of 

Java, which is done in 9 sampling points, namely 

Batang, Rembang and Jepara Regency. The 

parameters tested in sea water include TSS, PH, 

DO, Ammonia, Phosphate, Oil and grease , 

MBAS, mercury, chromium hexavalent, Copper, 

Lead, Nickel, Total Coliform and Fecal Coliform. 

Based on the results of the laboratory for the 9 

sites, there are several parameters exceeding the 

quality standard of Sea Water based on the 

Decree of  the LHK Number 51/2004. 

Parameters exceeding the quality standards are 

TSS, Ammonia, Phosphate, Oil and Grease, 

MBAS, and Chromium Hexavalent. Whilst, the 

parameters still meet the quality standards are 

PH, DO, mercury, copper, lead, nickel, total 

coliform and fecal coliform (DLHK the Province 

of Central Java, 2019).

4.3.4  Impact

4.3.4.1  Flood, Forest Fires and 

Environmental Disasters

The impacts of land conversion include disaster, 

s u c h  a s   o o d ,  f o r e s t   r e ,  a n d  o t h e r 

environmental disasters. The following is data on 

the number of disasters and losses that occur in 

the ecoregion of Java, as shown in Table 4.10 and 

Figure 4.22.

Figure 4.21 Map of the Value of IKA Java Ecoregion 2019
Source: KLHK, 2020



Table 4.10 Total of Disasters Java Ecoregion 2018-2019
Source: BPS, 2020f

4.3.4.2  Public Health

Solid waste transfer stations are usually places 

where disease agents live, such as: ies, 

mosquitoes, rats and pathogenic bacteria 

(disease-causing). The presence of these agents 

allow diseases to spread easily, which include 

cholera, dysentery, typhoid, diarrhea, malaria. 

The report of the Central Bureau of Statistics 

2019 shows the diarrhea is still a major disease 

that is most suffered by many communities in the 

Province of West Java, with the number of 

affected people reached 1,009,347 in 2018, as 

shown in Table 4.11 and Figure 4.23.

Figure 4.22 Total Floods and Forest Fires in Java Ecoregion 2018-2019
Source: BPS, 2020f
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Table 4.11 The Type of Disease Java Ecoregion 2018
Source: BPS, 2020g

4.3.4.3  Greenhouse Gas Emissions

Each day, every person may produce 1 kg of 

waste. According to the Ministry of 

Environment, the average person in urban in 

Indonesia in 1995 produced waste 0.8 kg/day 

and continuously increased up to 1 kg per 

person per day in Year 2000. 

The waste generated by the population 

produces greenhouse gas (GHG) emissions, 

and contribute around 15% to global 

warming. The organic waste that is dumped 

in landlls landlls decomposes in anaerobic 

conditions that produce methane gas, as 

greenhouse gas emissions. According to the 

Potential Global Warming, the effect of 

methane is 21 times more toxic than carbon 

dioxide. The burning of the waste also 

produces carbon dioxide, coupled with the 

gas emissions generated by the transport 

that brings the waste to the disposal site.
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Figure 4.23 The Chart Type of the Disease Malaria, Diarrhea and Dengue
Source: BPS, 2020g



4.3.4.4  Climate Change

As has been mentioned earlier that the solid 

waste produces greenhouse gas emissions in the 

form of methane gas and carbon dioxide. It would 

contribute to global warming resulting in climate 

change.

4.3.4.5  Erosion

Erosion resulting in damage to soil, which occurs 

due to water ow over the surface of the soil. 

Then, the eroded soil is transported and 

desposited in lower places, such as such as rivers, 

reservoirs, lakes, and irrigation channels. This will 

then cause a decline in water quality due to 

deposition of the soils.

4.3.5  Response

4.3.5.1  Greening and Reforestation

Reforestation is the effort of planting tree species 

of the forest in the forest area damaged in the 

form of vacant land, reeds or shrubs to restore 

the forest functions.

Reforestation was conducted on a forest area or 

open area that will be used as forest by replanting 

the same tree species in the area or planting other 

tree species according to the land use determined 

by the government.

In an effort to improve the efforts of sustainable 

forest management, the government has issued 

the  cer t ica t ion  o f  sus ta inab le  fores t 

management which consists of Compulsory and 

Voluntary Certications. In the period 2002-

2007, the Ministry of Forestry has conducted 

performance assessment of Natural Forest 

Management Sustainable Production (PHAPL) to 

143 Management Unit (UM). Of the total UM, 74 

UM with an area of forest 7,467,699 Ha have 

been issued the compulsory certicate. 

In efforts to regulate logging activities in 

accordance with the framework of sustainable 

forest management, each year the Ministry of 

Forestry determines harvest quota for each 

province. In 2007, the national harvest quota of 

9,100,000 m3 are scattered in 17 provinces.

Figure 4.24 Forest
Source: Ministry of Environment and Forestry's Public Relations Bureau, 2019
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4.3.5.2  Preparation of the Landing 

Structure of Space and Pattern Space 

Pattern In the SPATIAL and RZWP3K

The Regional Spatial Planning (RTRW)  is used by 

different provinces as the response to various 

environmental issues, including the Central Java 

Province. It consists of policies, plans, and 

programs. The implementation of the RTRW is 

expectedly to change the existing land use in the 

Province of Central Java, which in the end will be 

able to provide better environment. In addition 

to RTRW, as the area has a coastal region then 

Central Java has issued the Zoning Plan of Coastal 

Areas and Small Islands (RZWP3K). It is expected 

that the use of this document will contribute to 

the management of coastal areas and small 

islands.n dapat menurunkan kualitas lingkungan.

4.3.5.3  “Bank Sampah” and Black 

Soldier Fly (BSF)

One of the strategies in the reduction of waste is a 

community-based waste management through 

waste bank. The waste bank is one of the 

activities of the social enterprise focusing on 

waste management based on community 

empowerment where waste is managed using 

the circular economy approach (Setyaningrum, 

2015).

In addition to bank management, waste organic 

waste is also managed using the larvae of the 

Black Soldier Fly (BSF). Maggots or larvae of ies 

the Black Soldier Fly (Hermetia Illucens, 

Stratimydae, Diptera) or BSF has a size that is 

larger than larvae in general. BSF do not transmit 

diseases to humans. Ecologically, the BSF function 

as decomposers of organic materials.

4.3.5.4  TPA Regional

The issue of solid waste of the District/City in the 

Province of West Java are: 1) Improper landll; 2) 

Difculty of nding the location for the new 

landll; 3) Transporting facilities; and 4) The role 

of provincial government in waste management. 

Therefore, the construction of regional landll 

becomes very important.

4.3.5.5  Ecovillage

Ecovillage is a community-based program to 

manage the environment, involving many 

stakeholders. The purpose of the ecovillage is to 

implement a pilot village with environmental 

culture. People in the village are trained to treat 

solid waste, perform healthy sanitation, tree 

planting, conservation, rehabilitation of forests, 

land and water.

4.3.5.6  Program Gerakan Citarum 

Harum Juara

Citarum Harum is a program of the province of 

West Java. The 269 km Citarum River, which 

ows in the 12 regions of  the distr ict 

administration/city, become the source of 

livelihood for the people of West Java, and the 

source of drinking water for the community in 

Bekasi, Karawang, Purwakarta, Bandung and 

Jakarta. In addition, the Citarum River ow 

through the area of irrigation for the farming area 

of 420,000 Ha. The river is used for domestic 

needs to about 27 Million inhabitants. The 

Citarum River has been heavily polluted, and 

requires the synergy of programs of the 

governments ,  both  nat iona l  and  loca l 

governments.

In the year 2018, the Government of Indonesia is 

committed to clean the Citarum River through 

the Presidential Regulation Number 15 year 2018 

on the Acceleration of the Control of Pollution 

and Damage to the Citarum River. The program 

aims at preventing the pollution and damage to 

the river, as well as the recovery of the Citarum 

river in a synergistic and sustainable way.
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4.3.5.7  Law Enforcement

A strong law enforcement on environmental 

i ssues  wi l l  prov ide va l id  bas is  for  the 

developments in many sectors, including the 

economic, political, social, cultural, defense and 

security. The enforcement aims at facilitating 

public complaints on occurrences of pollution or 

destruction of the environment by industrial 

activities, mining activities and variety of other. In 

consequence, this program is expected to solve 

environmental disputes that ultimately have an 

impact on increasing public trust in the 

government, and improve the environmental 

quality.

4.3.5.8  Program Kampung Iklim

PROKLIM is a nation-wide program developed 

by the Ministry of Environment and Forestry 

(KLHK) to encourage active participation of the 

community and all parties in carrying out local 

actions, and to increase resilience to the impacts 

of climate change and reduction of GHG 

emissions. PROKLIM is a complete package to 

trigger the action of the adaptation (adjustment 

to climate change impacts) and sustainable 

mitigation (reduction of greenhouse gas 

e m i s s i o n s )  t h r o u g h  t h e  c o m m u n i t y 

empowerement. 
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5.1  Prole of Bali Nusa Tenggara 

Ecoregion

The Bali Nusa Tenggara (Nusra) ecoregion 

consists of three provinces, include Bali, NTB and 

NTT. Geographically, Bali Island is located at 

8°3'40 "- 8°50'48" South Latitude and 114°25'53 "- 

115°42'40" East Longitude. Administratively, Bali 

Province consists of 8 districts and 1 city. The 

relief and topography in the middle of Bali Island is 

a mountainous landscape, extending from west to 

east of Bali region. Active volcanoes include 

Mount Agung (3,142 m) and Mount Batur (1,717 

m). The mountainous chain divides island of Bali 

into: (i) North Bali with a narrow lowland from 

the foothills and mountains; and (ii) South Bali 

with wide and gently sloping lowlands.

The province of NTB consists of two main 

islands: Sumbawa Island and Lombok Island.  

Most of the total area (76.64%) is occupied by 

Sumbawa    island f. NTB Province has 421 islands, 

but only 40 islands are inhabited. The province of 

NTB consists of 8 districts and 2 cities, the district 

of Sumbawa is the largest area in the province of 

NTB, covering one third of the total area of   the 

province of NTB. Ecoregions in NTB Province 

are generally volcanic slopes with an area of 

  1,124,909.38 Ha or 57.72% of the total area of 

  NTB Province. This condition occurs because 

there are Mount Rinjani and Mount Tambora. 

This area have been used as agricultural land, 

plantations, livestock, settlements and tourism. 

The province of East Nusa Tenggara (NTT) is an 

archipelago that lies 160 Km from the North 

(Palue Island in the Flores Sea) to the South 

(Ndana Island) in the Timor Sea, and 400 Km 

from the west on Komodo Island. The province of 

NTT consists of 21 districts and 1 city. this 

province is located between 08o-120o South 

Latitude and 118o-125o East Longitude. NTT 

Province has 1,129 islands, with 42 inhabited 

islands, 432 named islands and 760 unnamed 

islands. 

5.2  Environmental Issues in the Region 

Ecoregion Bali Nusa Tenggara

Environmental issues in the Bali Nusra ecoregion 

were  determined based  on  DIKPLHD 

Documents for each Provinces. The priority 

environmental issues in this ecoregion are land 

use change, water pollution and solid waste.

Figure 5.1 Map of Ecoregion Bali Nusa Tenggara
Source: Diva-gis, 2020
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5.3  DPSIR Analysis of Priority 

Environmental Issues in the Bali Nusa 

Tenggara Ecoregion Area

The DPSIR chart for environmental priority 

issues in the Bali Nusra Ecoregion which consists 

of issues of land use change, pollution and solid 

waste can be seen in Figure 5.2 below.

Figure 5.2 
Framework DPSIR Issue of 
Ecoregion Bali Nusa Tenggara
Source: Analysis Results, 2020



5.3.1  Driving Force

5.3.1.1  The Number and the Rate of 

Population Growth

The population in the Bali Nusra Ecoregion and 

its growth can be seen in Figure 5.3. the 

population growth rate is a driving force for all 

environmental priority issues in this region. The 

highest population growth rate in the Bali Nusra 

Ecoregion was recorded in NTT Province (> 

1.6%) with population of 5,456,200 people in 

2019. Although the population of Bali Province is 

recorded at the least among other provinces in 

this ecoregion, the population density of Bali 

Province was the highest (750 people/km2). The 

population density in Bali Province 3 times and 7 

times greater than NTB and NTT Provinces, 

respectively.

Figure 5.4 The Population Density of Ecoregion Bali Nusa Tenggara in 2019
Source: BPS, 2020

Figure 5.3 The Number of Population and Population Growth Rate in Ecoregion Bali Nusa Tenggara
Source: BPS, 2020
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5.3.1.2  Natural Resources

The Bali and Nusa Tenggara seas are very 

strategic because they are at the conuence of 

the Indian Ocean and the Pacic Ocean. This 

strategic position also causes the area to have a 

coral reef conservation area, known as the "Coral 

Triangle Initiative" (CTI) (Torres-Pulliza et al., 

2013).

Beautiful views of the ocean, coast and land have 

made the Bali Nusra Ecoregion play important 

role in the tourism sector. Furthermore, this 

sector becomes an attraction for the migration 

and exploitation of natural resources. The 

number of tourists who come to the Bali Nusra 

Ecoregion can be seen in the graph below. Figure 

5.5 conrms that Bali Province is still the main 

tourist destinations not only in this ecoregion, but 

also in Indonesia. The number of tourists 

constantly increased in Bali Province from 

4,001,835 people (in 2015) to 6,275,210 people 

(in 2019). Meanwhile, the number of tourists in 

NTB and NTT also increased in the period of 

2015-2017. Although the tourism sector have 

increased economic activity in the Bali-Nusra 

Ecoregion, it also have triggered issues of 

environmental degradation including land 

conversion, increased water demand, and even 

the generation of waste water and solid waste.

5.3.1.3  Number of Poor Population

Poverty is the inability to fulll basic needs such as 

food and non-food items which are measured in 

terms of expenditure. Data regarding the level of 

poverty in the Bali Nusra Ecoregion is presented 

in Figure 5.6.

The highest number of poor people in Ecoregion 

3 was recorded in NTT Province with a total of 

1,153,760 people (20.90%), followed by NTB 

Province with a total of 713,890 people (13.97%) 

and the lowest number of poor people, as many 

as 165,190 people (3.78%), was recorded in Bali 

Province. The level of poverty in the community 

was related to the ability to appropriate sanitation 

access. The poor have limited access to 

sanitation, this condition can have a negative 

effect on environmental conditions due to open 

defecation and direct disposal of waste to the 

environment. Poverty can also lead to the growth 

of illegal housing on vacant lots, especially in 

urban areas.

Figure 5.5 The Number of Foreign Tourists in 
the Ecoregion Bali Nusa Tenggara in 2015-2019
Source: BPS, 2020a

Figure 5.6 The Number and Percentage of Poor 
Population in Ecoregion Bali Nusa Tenggara 2020
Source: BPS, 2020b 



5.3.2  Pressure

5.3.2.1  The Development of the 

Settlements

The population growth in the Bali Nusra 

Ecoregion as described in section 5.3.1.1 causes 

an increase in the need for housing. Government 

Regulation of the Republic of Indonesia number 

14 of 2016 concerning the implementation of 

housing and residential areas states that 

residential areas are part of the environment 

outside protected areas, both in the form of 

urban and rural areas. The need for housing along 

with its facilities and infrastructure is the basic 

need of every human being.

The need for housing was a pressure for all 

environmental issues, because this activity will 

lead to land conversion, increase drinking water 

demand and will automatically increase the 

generation of domestic waste water as well as  

solid waste. The percentage of households with 

access to decent and affordable housing in the Bali 

Nusra Ecoregion in 2015-2019 can be seen in 

Table 5.1 below.

Figure 5.7 Map of Percentage of Poor Population in the Ecoregion Bali Nusa Tenggara 2019
Source: BPS, 2020b

Table 5.1 
The Percentage of Households Having Proper 
Housing in the Ecoregion Bali Nusa Tenggara 
Years 2015-2019
Source: BPS, 2020c



the State of Indonesia’s Environment 2020 90

Regulation of the Minister of Public Housing of 

t h e  R e p u b l i c  o f  I n d o n e s i a  N o . 

22/Permen/M/2008 stipulates that a house is 

suitable for habitation with minimum a oor area 

of of 7.2 m2 per person. In this Ecoregion the 

percentage of households that have access to 

decent housing has decreased sharply from 

95.70% (in 2018) to 56.51% (in 2019). The high 

poverty rate in NTT Province causes the 

percentage of households with access to 

adequate housing in this region to be the smallest 

compared to other provinces.

5.3.2.2  Mining Business Permits and 

Plantation 

The data presented in Figure 5.8 below is the 

development of mining business permits in the 

provinces of Bali, NTB and NTT in 2018. It is 

recorded that the province with the largest 

number of Legal Entity Digging Permits (BH) and 

Home Business Excavation (URT) were NTT 

Province followed by NTB Province. Meanwhile 

in Bali Province there are only 5 BH Excavations 

and 482 URT Excavations. However, the largest 

contribution to the GRDP of the mining and 

quarrying sector is in the NTB compared to NTT, 

reaching 13.96% in 2019. This can be seen in 

Table 5.2 as follows.

Table 5.2 
The Number of Business/ Company Excavations 
in the Ecoregion Bali Nusa Tenggara 2018
Source: Statistics Mining Minerals Indonesia, 2018

Figure 5.8 Contribution and Growth Rate Sector Mining to GDP at Constant Prices
Source: BPS, 2020d

Note : 
BH   : Incorporated
URT : A Household Business

Figure 5.9 shows the plantations condition in the 

Bali Nusra ecoregion. In 2019 NTT Province 

recorded the largest plantation product (114.4 

thousand tons), followed by NTB Province 

(106.1 thousand tons) and Bali only 89.1 thousand 

tons. Plantation activities can threaten forest 

conversion and decrease groundwater inltration 

because it will increase the run-off coefcient of 

forest area up to 300%.



Figure 5.9 Production of Crops (Thousand Tons) Ecoregion Bali Nusa Tenggara in 2015-2019
Source: BPS, 2020e

Bali

NTB

NTT
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5.3.2.3  Business License Hospitality/ 

Tourism

The Bali Nusra Ecoregion is a world tourism 

destination and always offering its natural and 

cultural beauty. In the tourism sector, the 

important indicators is the hotel room occupancy 

rate (TPK) and the length of stay for tourists. 

During the 2015-2018 period, there was a 

pattern of increasing the percentage of hotel TPK 

in each province even though there was a 

decrease in hotel activities in 2019. This hotel 

activity will certainly increase the land demand for 

hotels, especially star hotels in Bali and NTB 

provinces because most tourists choose star 

hotels to stay as shown in Figure 5.10.

Bali

NTB

NTT

Figure 5.10 Hotel Statistic in the Ecoregion Bali Nusa Tenggara (2015-2019)
Source: BPS, 2020f
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Industry

The concept of economic development is often 

associated with the industrialization process and 

industry will agglomerate in areas with regional 

potential and capabilities (Prasetyaningrum, 

2020). Besides  a product, industrial activities 

may also generate by products include liquid, gas, 

or solid wastes. . These by-products must be 

managed and even to prevent environmental 

degradation occur.

a.  Bali

In Bali Province the contribution of the industrial 

sector to GRDP uctuates as well as its growth 

rate. The industrial sector growth rate In 2017 

was only below 1%. In 2018, Large-scale 

industries had 17,399 workers while medium-

sized industries reached 12,075 workers. This 

gure shows that the development of the 

industrial sector is still dominant in Bali Province 

compared to other provinces in this ecoregion.

Most of the large and medium industries in Bali 

are the textile and apparel industries followed by 

the food and beverage industries. The food and 

beverage industry is able to occupied workers 

almost twice than that the textile and apparel 

industries.  

b.  Nusa Tenggara Barat (NTB)

The industrial sector in NTB Province growth up 

to almost 6% in 2017. However, in the 2018-

2019 period this sector contribution to GDP 

were decline and shows this sector is not the 

main sector for the NTB compared to 

plantations. The industries that dominate are 

food and beverages, tobacco, other processing, 

textiles and non-metal minerals. The number of 

workers absorbed in this industry for medium 

and large industries only reaches 7,015 workers.

c.  Nusa Tenggara Timur (NTT)

Compared to other provinces, the GDP 

contribution growth of the industrial sector in 

NTT Province has increased gradually and 

reached 9.14% in 2019. This condition shows 

that in this region there is an agglomeration 

economy due to i ts  increas ing growth 

(Prasetyaningrum, 2020). The workforce 

absorbed in the industrial sector reached 2,183 

people and generally work in the food and 

beverage industry and other processing sectors. 

This condition certainly affects the rate of 

population growth in this Province which was 

higher than other Provinces, and shows that the 

industrial sector was one of the important 

stressors for priority environmental issues in 

NTT Province.

Figure 5.12 The Contribution of Industry to GDP 
and Its Growth in NTB (2015-2019)
Source: BPS, 2020d

Figure 5.11 The Contribution of Industry to GDP 
and Its Growth in Bali (2015-2019)
Source: BPS, 2020d
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However, the number of industries in NTT was 

lower than Bali, so the number of industry 

workers in NTT is also much less. This is 

homework for the NTT government so that the 

industrial sector continues to develop and 

increase employment opportunities so that the 

poverty rate is reduced.

5.3.2.4  Access to Proper Sanitation 

and Potential Pollution from Domestic 

Waste

Figure 5.14 below shows the percentage of 

households with access to proper sanitation in 

Bali, NTB and NTT. There was a gradual increase 

in the percentage of households that have access 

to proper sanitation in each province in 

Ecoregion 3 in period 2015-2019. In 2019, 

94.59% of the Balinese population and 80.02% 

of the NTB population had access to proper 

sanitation. This percentage exceeds the national 

average of 77.39% in 2019. However the 

percentage of access to proper sanitation in NTT 

is only 64.55% (lower than the national average), 

this condition must be considered seriously since 

the NTT population and growth rate were quite 

high in this ecoregion. This fact also shows that 

there was a relationship between poverty and 

access to sanitation, due to the fact the poverty 

rate in NTT Province was the highest in this 

Ecoregion (section 5.3.1.3).

Rapid population growth and urbanization have 

led to settlements development in urban areas. 

Domestic waste load in densely populated areas 

can exceed the assimilation capacity of rivers, 

especially during the dry season (Sururi et al., 

2019). Potential pollution from domestic waste is 

c a l c u l a t e d  a c c o r d i n g  s o m e  f o l l o w i n g 

assumptions: (i) the BOD pollution load is 40 

gr/person/day; (ii) TSS is 36 gr/person/day, (iii) 

COD is 57 gr/person/day; and (iv) 5 people per 

househoulds. The calculation also considering the 

numbers BABs in each province. Potential 

pollution from domestic waste in each province in 

the Bali Nusa Ecoregion can be seen in Figure 

5.15 below.

Figure 5.14 Percentage of Access 
to Proper Sanitation (Household) In 2019
Source: Statistik Indonesia, 2020

Figure 5.13 The Contribution of Industry to GDP 
and Its Growth in NTT (2015-2019)
Source: BPS, 2020d



Figure 5.15 The Potential Pollutant Loads of BOD, COD, and TSS from Domestic Wastewater 
Ecoregion Bali Nusa Tenggara in 2019
Source: Calculation Results, 2020

Figure 5.16 Map of Potential Pollution (BOD) Ecoregion Bali Nusa Tenggara in 2019
Source: Calculation Results, 2020
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5.3.2.5  Pollution Load Activities of the 

Farm

Animal husbandry is the activity of breeding and 

cultivating livestock. However, the livestock 

business also produces a byproduct in the form of 

animal waste. If this waste is not treated, it can 

become a source of pollutants for water bodies, 

so this activity is specically categorized as a 

stressor for water quality issues. Sururi et al. 

(2020) found, the organic compounds in the river 

water pollute by livestock manure consist of 

protein which will complicate the drinking water 

treatment process.

As shown in Table 5.3 below, the largest animal 

breed in the Ecoregion Bali Nusra is pig. The 

dominant livestocks found in each province are: 

(i) Pig in NTT and Bali (2,432,501 heads in NTT 

and 850,870 in Bali); (ii) Cattle in NTB Province 

(1,242,749 head). Provinces with the number of 

livestock from highest to the smallest, in order 

are: (i) NTT Province (4,688,642 head); (ii) NTB 

Province (2,202,419 heads); and (iii) Bali Province 

(1,524,946 heads). By using the emission factors 

listed in Table 5.4, the estimated potential BOD, 

COD, T-N and T-P loads of each animal species in 

the Bali Nusa Ecoregion can be seen in Table 5.5.  

Table 5.4 Emission Factor of Livestock
Source: DLH Kabupaten Bandung, 2009

Table 5.3 The Number and Type of Cattle 
in the Ecoregion Bali Nusa Tenggara in 2019
Source : Statistics of Livestock and Animal Health, 2019

Table 5.5 Predictions of Emissions Load from Livestock in 2019
Source: Calculation Results, 2020



As can be seen in Table 5.5, the high pollution 

potential from animal manure indicates the 

importance of a appropriate wastewater 

treatment plant (WWTP), because direct 

discharge of animal manure will degrade river 

water quality, causing smell and aesthetic 

deterioration. WWTP is expensive and the 

limited ability of breeders, especially “small scale” 

breeders, makes government intervention is 

required. Meanwhile, for “big scale” breeders 

environmental monitoring must be carried out 

and complaints from the public regarding 

livestock waste must be responded quickly.

5.3.2.6  Increasing of Drinking Water 

Demand

The population growth causes an increase in the 

water demand. According to Permen PU No 

14/2010 of 60 L / person / day, the estimated 

drinking water needs in each Province in the Bali 

Nusa Ecoregion can be seen in Figure 5.17 

below.

Drinking water demand was also calculated by 

taking into account the percentage of access to 

drinking water. The highest drinking water 

demand was about 327,372 m3/day in NTT 

Province, followed by NTB which drinking water 

demand of 304,223.10 m3/day, while in Bali 

Province it was 260,214 m3/day. However, this 

prediction did not consider the percentage of 

drinking water services and the lifestyle of the 

people. The drinking water demand can be under 

estimated for Bali Province with good economic 

level. 

5.3.3  State

5.3.3.1  Land Cover

KLHS modeling shows that forest cover was 

estimated to decrease from 50 percent of 

Indonesia's total land area in 2017 to around 38 

percent in 2045. This will further lead to water 

scarcity, especially in areas with very low forest 

cover, such as Java, Bali and Nusa Tenggara 

(Bappenas, 2019).

Table 5.7 shows, the area of cover was 

dominated by Permanent Forests covering 

2,570.53 Ha, while Production Forest for 

conservation is recorded as only 455.72 Ha. The 

total forest area in this Ecoregion was 2,649.03 

Ha, equivalent to 36%, while other land uses 

reached 64% (4,620.55 Ha).

Table 5.6 The Percentage of Households 
with Appropriate Drinking Water Source 
in 2015-2019
Source: BPS, 2020h

Figure 5.17 Drinking Water Demand 
in the Ecoregion Bali Nusa Tenggara
Source: Calculation Results, 2020
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Typology of Forest Management Units (KPH) is 

compiled by grouping KPH based on the 

characteristics of the KPH, participation of the 

parties and their business potential. Based on the 

typology, the permanent forest area in this 

ecoregion was 2,570.53 Ha 5.36%) with the 

designation for conservation forest, protection 

forest, limited production forest and production 

forest. Another typology was the conservation 

forest area which occupied 78.49 Ha (1.08%). 

The data shows, the forest area in this ecoregion 

was 36.44% while the remaining (63.56%) was 

area for other uses , as seen in Table 5.8.

Table 5.8 The Percentage Area of Land Cover and Its Status (2018)
Source: KLHK, 2019

Table 5.7 Extensive Land Cover and Its Status (2018)
Source: KLHK, 2019



Figure 5.18 shows the forest area and 

conservation area in Bali were the smallest (22%) 

compared to NTT (30.5%) and NTB (55.8%). 

This occurred because of the population density 

in Bali was the highest compared to NTT and 

NTB.

5.3.3.2  Index of Land Cover Quality

The quality of land cover (IKTL) was measured 

based on following variabels: (i) the area of land 

cover; and (ii)the dynamics of vegetation. IKTL 

describes the measurement of conservation, 

rehabilitation and spatial characteristics of the 

area. In 2019, IKTL reached 41.34 in Bali Province 

and was categorized as the poor category.  

However IKTL in NTB and NTT were in the good 

category (Figure 5.19). This phenomenon 

illustrates that population density is a driving 

force parameter that affects IKTL more than 

population growth. 

Table 5.9 shows the IKTL trends in 3 provinces in 

the Bali Nusa ecoregion. The dense population 

(750 people/km2) in Bali Province has caused 

IKTL gradually decline to reach 41.56 in 2018. In 

addition, the tourism and industry activities in Bali 

are the highest compared to other provinces. 

However, although the rate of population growth 

in NTB and NTT increased, the IKTL was 

improved. This phenomenon was happened 

because the main pressure in NTB and NTT is the 

livestock sector, and plantation.

Table 5.9 The IKTL of Ecoregion Bali Nusa Tenggara in 2015-2019
Source: IKLH, 2018; Reports Performance of KLHK 2019

Figure 5.18 Forest Area and Conservation of the Waters of Indonesia Based 
on the DECREE of the Minister of Environment and Forestry until December 2019
Source: KLHK, 2020
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5.3.3.3  Water Quality Index

The community's behavior in managing the 

environment not only affects the biophysical 

conditions of the land, but also affects water 

quality. The status of water quality is stated as a 

Water Quality Index (IKA) which is calculated 

based on the status of water quality by using the 

pollution index method according to the Decree 

of the Minister of Environment Number 115 of 

2003 concerning Guidelines for Determining 

Water Quality Status.

Figure 5.19 Map of IKTL Ecoregion Bali Nusa Tenggara in  2019
Source: KLHK, 2020

Figure 5.20 The IKA of Ecoregion Bali Nusa Tenggara in 2015-2019
Source: IKLH, 2018; Reports Performance of KLHK 2019



Figure 5.20 shows the summary of IKA for the 

2015-2019 period in the Bali Nusra ecoregion. 

The box plot shows the highest, average, and 

lowest IKA values. Overall, the IKA of Bali 

province was higher than the other two 

provinces, but continued to decline. During these 

period, the IKA value in Bali Province was 

categorized from very good (> 70) to a good 

category (> 60, <70). In the same periode in 

NTB Province, the IKA value was seen to 

uctuate with the highest IKA value in 2018, it 

then decreased drastically to <50 in 2019 

(categorized as very poor) in 2019.  The IKA 

Value during 2015-2017 in NTT Province were 

decreased, but in the 2017-2019 the IKA value in 

this province continued to increase but it was in a 

poor category (> 50, <60) in 2019 (Figure 

5.21). This condition should be of concern to the 

provincial government in this ecoregion, because 

water resources are very important for the life 

and welfare of the community.

5.3.3.4  Drinking Water Sources

Population growth and high development 

activities demand development of clean water 

supply. Figure 5.22 shows the percentage of 

drinking water use in the Bali Nusra Ecoregion. 

The dominant water consumption in Bali Nusra is 

from ground water, as well as protected springs.

Figure 5.21 Map of the IKA Value of Ecoregion Bali Nusa Tenggara in 2019
Source: KLHK, 2020

Figure 5.22 Percentage of Drinking Water Sources in the Ecoregion Bali Nusa Tenggara
Source: BPS, 2020
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5.3.3.5  Increase in Solid Waste 

Generation

Figure 5.23 shows the generation of waste 

(tonnes/day) in the Bali Nusa ecoregion in 

2019. Waste generation in an area will 

depend on the level of the economy and the 

number of people in each province. The 

waste generation calculation considering the 

type of districts/cities in the province. For 

example in Bali Province, the waste 

generation per person per day for medium 

cities was 0.7 kg/person/day, menwhile for 

large cities the waste generation was 0.8 

kg/person/day (SNI, 1995). In 2019, the 

waste generation in Bali Province was 

recorded at 3,314.84 ton/day, while in NTB 

and NTT the waste generation reached 

3,791.25 ton/day and 3,806.58 ton/day 

consecutively.

Figures 5.24 - 5.26 show the amount of 

solid generation in each district/city in the 

Bali Nusra ecoregion. In this data, the solid 

waste generation data was calculated based 

on SNI 19-3983-1995. Based on SNI, the 

waste generation per person per day for 

districts/cities was categorized as large, 

medium, and small. For large cities/districts it 

was 3.25 L/p/d, for medium it is 2.75 L/p/d, 

and small is 2.5 L/p/d. 

Figure 5.23 Solid Waste Generation Ecoregion Bali Nusa Tenggara in 2019 (Ton/day)
Source: Calculation Results, 2020

Figure 5.24 Population and Waste Generation in the Province of NTT in 2019
Source: Calculation Results, 2020



5.3.4  Impact

5.3.4.1  Changes in Land

Deforestation is the permanent change of a 

forested area into non-forest due to human 

activities. Land use change cannot be separated 

from the rate of deforestation which was 

considered as the largest contributor to 

greenhouse gases in Indonesia. As shown in the 

table below, the highest to the smallest 

deforestation rates occurred in the provinces of 

NTT (17,689.93 Ha/year), NTB (10,236.26 

Ha/year), and Bali (276.93 Ha/year). This can be 

seen in Table 5.10 as follows.

Figure 5.25 Population and Waste Generation in the Province of NTB in 2019
Source: Calculation Results, 2020

Figure 5.26 Population and Waste Generation in the Province of Bali in 2019
Source: Calculation Results, 2020
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Table 5.10 Deforestation Area of 
Ecoregion Bali Nusa Tenggara
Source: KLHK, 2019

In Bali Province, land use change and conversion 

is closely related to the needs of tourism 

d e v e l o p m e n t ,  s u c h  a s  t h e  g r o w t h  o f 

accommodation and industrial accommodation 

faci l i t ies (sections 5.3.2.3).  While the 

conversion of land functions in West Nusa 

Tenggara (NTB) Province was caused by the 

expansion of agricultural land by clearing forest 

land into agricultural land, this is also seen in the 

pressure element discussed in section 5.3.2.2.

5.3.4.2  Forest Fires

Data related to forest res in the Bali Nusra 

Ecoregion for the period 2014-2019 can be seen 

in Table 5.11 below. In 2014, the number of 

forest res in this ecoregion was recorded 

4,988.42 Ha, but in 2019 this number increased 

by 23 times to 116,220.00 Ha. The table also 

shows that the largest res every year occurred in 

NTT Province, followed by NTB and then in Bali 

Province. Reduced rainfall and the occurrence of 

long droughts were direct impacts that can 

trigger other problems in the agricultural sector 

such as crop failure and food security. 

5.3.4.3  The Availability of Water

Sustainable development also faces the 

challenges of degradation and depletion of 

renewable natural resources such as forests, 

water and biodiversity. Although the rate of 

deforestation has decreased signicantly, forest 

cover was predicted to decline from 50.0 percent 

of Indonesia's total land area (188 million Ha) in 

2017 to around 38.0 percent in 2045. This will 

have an impact on scarcity of raw water, 

especially on islands with very low forest cover, 

such as Java, Bali and Nusa Tenggara. The area of 

critical water is estimated to increase from 6.0 

percent in 2000 to 9.6% in 2045 (Bappenas, 

2019).

Table 5.11 Area of Forest Fires (Ha) in 2014-2019
Source: KLHK, 2020



5.3.4.4  Flood and Drought

Flood is a natural phenomenon which originates 

from rainfall with high intensity and long duration 

in river basins (DAS). Environmental damage, 

physical changes to the soil surface cause a 

decrease in storage capacity of rainwater, most of 

the rainfall is channeled as runoff which has the 

potential to become a ood, especially in 

downstream areas (HK et al.). The number of 

ood incidents in 2018-2019 was recorded as the 

highest in NTB Province. Meanwhile, when 

compared to the events in 2018, the occurrence 

of oods in 2019 has signicantly decreased and 

was recorded only 5 times in Bali, 19 times in 

NTB and 1 time in NTT.

Drought is one of the disasters that occur 

naturally and because of humans. Drought that 

occurs naturally is divided into four, namely 

meteorological drought, hydrological drought, 

agronomic drought, and socio-economic drought 

(bpbd.ntbprov.go.id). The worst number of 

droughts was recorded in NTT Province, 

followed by NTB and Bali. The number of ood 

and drought disasters can be seen in Table 5.12 

as follows.

5.3.4.5  Waterborne Diseases

Waterborne disease include water-washed 

diseases and water-related vectors. Diseases that 

are classied as water-related vectors in this 

ecoregion are malaria and Dengue fever (DHF). 

The outbreaks of water related vectors in the 

provinces of Bali and NTB as accounted for 9,796 

cases. Meanwhile, water-washed diseases, such 

as diarrhea and skin diseases cases were higher 

(187,723 cases).

The cases number of water-borne diseases in Bali 

Province was 66,527 (ref: BPS Bali), meanwhile, 

there were 104,420 cases in NTB. Meanwhile, 

the predominant water-borne disease for NTT 

Province was water washed diseases. 

5.3.5  Response

Greening and reforestation aim to reforest 

critical areas in watersheds (DAS). This program 

is implemented in all provinces with community 

based. Meanwhile, efforts to overcome dry land 

were carried out through the following efforts: (i) 

good soil cultivation, (ii) applying organic 

fertilizers to dry land, (iii) making terraces so that 

the sloping soil surface becomes stratied to 

reduce the inltration process into in the ground. 

In addition to curative efforts, some following 

efforts are needed to prevent critical land 

occurrence in Bali Nusra Ecoregion, include: (i) 

Reducing exploitation of forests; (ii) Firm action 

against land clearing for any activities in protected 

forest areas;  ( i i i )  Conducting intensive 

reforestation in forest areas and outside forest 

areas identied as critical land; (iv) Avoiding 

widespread land use change; (v) restriction of 

mining permits; (vi) Campaign on environmental 

preservation; (vii) restriction of forests and land 

burning; and (viii) Conservation of tropical 

forests. In addition, the provincial government in 

this region seeks to maintain environmental 

condition by creating a Biodiversity Park which 

functions to control, maintain and conserve 

biodiversity.

Table 5.12 Total Occurrences of 
Flood and Drought
Source: BPS, 2020i
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In some areas in Bali Nusra Ecoregion, 

communities have established a rainwater 

collection system (PAH) by making tendons to 

harvest rainwater. This condition will not meet 

the water demand of the community, so the 

provincial government in collaboration with the 

central government built water supply system 

(SPAM). This SPAM was expected be able to 

distribute water from feasible sources to places 

closer to residential areas, so that it can be used 

together.

With regard to solid waste management in Bali 

Nusra Ecoregion, efforts have been made to 

handle solid waste in accordance with integrated 

solid waste management principles to reduce 

waste from the sources. In the Bali Nusra 

Ecoregion area, solid waste handling facilities 

have been built, such as an integrated solid waste 

transfer  stat ion ( integrated TPS) .  The 

Government has begun to involve the private 

sector to carry out the solid waste including by 

Extended Producer Responsibil ity (EPR) 

program. Several areas in Bali Nusra Ecoregion 

have implemented a zero-waste program by 

referring to the concept of waste management 

based on reducing the amount of waste, recycling 

waste, reusing waste, and the concept of a 

circular economy.

Box 5.1 Examples of Efforts to Harvest Rain Water in the Ecoregion Bali - Nusa Tenggara

Ÿ The Movement for Rainwater Harvesting for Drinking Water is a community-based water resources 

conserveation. This movement was the result of community collaboration between community and 

Conservation International (CI) Indonesia and the Youth Conservation Initiative..

Ÿ The people of Bajawa, NTT use every building as a medium to channel abundant rainwater into a reservoir 

which was built integratedly on the ground oor of the building. Rainwater was ltered with medium such as 

sand, gravel, palm ber or using a household electric lter 



5.4  Bibliography

Bappenas. 2019. Rencana Pembangunan Jangka 

Menengah Nasional 2020–2024: Jakarta: 

Kementerian Perencanaan Pembangunan 

Nasional/Badan Perencanaan Pembangunan 

Nasional.

BPS. 2018. Statistika Pertambangan Bahan Galian 

Indonesia. Jakarta: BPS.

BPS Bali. 2020. Badan Pusat Statistik Provinsi Bali. 

https://bali.bps.go.id/

BPS Nusa Tenggara Timur. 2020. Badan Pusat 

Statistik Provinsi Nusa Tenggara Timur. 

https://ntt.bps.go.id/

BPS Nusa Tenggara Barat. 2020. Badan Pusat Statistik 

Provinsi Nusa Tenggara Barat. 

https://ntb.bps.go.id/

BPS. 2020a. Statistik Daerah Provinsi-Provinsi di Bali 

Nusa Tenggara. Bali Nusa Tenggara: BPS

BPS. 2020b. Penduduk Miskin Menurut Provinsi, 

2019-2020. Diunduh melalui 

https://www.bps.go.id/indicator/23/185/1/jumlah-

penduduk-miskin-menurut-provinsi.html & 

https://www.bps.go.id/indikator/indikator/view_d

ata/0000/data/192/sdgs_1/1 pada 5 Oktober 

2020.

BPS. 2020c. Persentase Rumah Tangga yang Memiliki 

Akses Terhadap Hunian yang Layak dan 

Terjangkau (Persen). Diunduh melalui 

https://www.bps.go.id/indicator/29/1241/1/perse

ntase-rumah-tangga-yang-memiliki-akses-

terhadap-hunian-yang-layak-dan-terjangkau-

menurut-provinsi.html pada 5 Oktober 2020

BPS. 2020d. Produk Domestik Regional Bruto 

Menurut Lapangan Usaha 2015-2019 per Provinsi 

di Bali Nusa Tenggara. Bali Nusa Tenggara: BPS

BPS. 2020e. Produksi Tanaman Perkebunan (Ribu 

Ton). Diunduh melalui 

https://www.bps.go.id/indicator/54/132/1/produk

si-tanaman-perkebunan.html pada 5 Oktober 

2020

BPS. 2020f. Tingkat Penghunian Kamar Akomodasi 

per Provinsi di Bali Nusa Tenggara. Bali Nusa 

Tenggara: BPS

BPS. 2020g. Statistik Indonesia 2019. Jakarta: BPS.

BPS. 2020h. Persentase Rumah Tangga dan Sumber 

Air Minum Layak. Diunduh melalui 

https://www.bps.go.id/indikator/indikator/view_d

ata_pub/0000/api_pub/107/da_04/1 pada 5 

Oktober 2020

BPS. 2020i. Jumlah Kejadian Bencana Tahun 2018-

2019. Diunduh melalui 

https://www.bps.go.id/indikator/indikator/view_d

ata_pub/0000/api_pub/169/da_04/1 pada 5 

Oktober 2020

Diva-gis. 2020. Peta Administrasi Indonesia. Diunduh 

melalui http://www.diva-gis.org/gdata pada 10 

Oktober 2020.

HK, B. T., Juaeni, I., & Harijono, S. W. B. Proses 

Meteorologis bencana banjir di Indonesia. 

Kementerian PURI, Direktorat Jenderal Cipta Karya, 

Direktorat Pengembangan Penyehatan 

Lingkungan Pemukiman, 2011.Materi Bidang Air 

Limbah Domestik. Diseminasi dan Sosialisasi 

Keteknikan Bidang PLP. Jakarta

Keputusan Menteri Lingkungan Hidup Nomor 115 

Tahun 2003 tentang Pedoman Penentuan Status 

Mutu Air

Peraturan Pemerintah Republik Indonesia nomor 14 

tahun 2016 tentang penyelenggaraan perumahan 

dan kawasan permukiman

Peraturan Menteri Perumahan Rakyat Republik 

Indonesia no 22/Permen/M/2008 Tentang Standar 

Pelayanan Minimal Bidang Perumahan Rakyat 

Daerah Provinsi dan Daerah Kabupaten/Kota

Peraturan Menteri ESDM No.26 Tahun 2018 Tentang 

Pelaksanaan Kaidah Pertambangan Yang Baik Dan 

Pengawasan Pertambangan Mineral Dan Batubara

Permen PUPR No. 14/PRT/M/2010 Tahun 2010 

Tentang Standar Pelayanan Minimal Bidang 

Pekerjaan Umum dan Penataan Ruang

Prasetyaningrum, F. N. 2020. Model Simultan 

Aglomerasi di Sektor Industri Besar dan 

Menengah terhadap Pertumbuhan Ekonomi pada 

Provinsi di Pulau Jawa, Bali dan Nusa Tenggara 

Tahun 2011-2018. Universitas Muhammadiyah 

Surakarta. 

Satri, S. 2015. El Nino, La Nina dan Dampaknya 

Terhadap Kehidupan di Indonesia. Criksetra: 

Jurnal Pendidikan Sejarah, 4(2).



the State of Indonesia’s Environment 2020

Source: Ministry of Environment and Forestry's Public Relations Bureau

SNI, S. N. I. N. 1995. 19-3983-1995 tentang 

Spesikasi Timbulan Sampah Untuk Kota Kecil 

dan Sedang di Indonesia. Badan Standar Nasional 

(BSN). 

Soemirat, J. 2011. Kesehatan lingkungan. Yogyakarta, 

Gamapress.

Sururi, M. R., Notodarmojo, S., & Roosmini, D. 2019. 

AQUATIC ORGANIC MATTER 

CHARACTERISTICS AND THMFP 

OCCURRENCE IN A TROPICAL RIVER. 

International Journal, 17(62), 203-211. 

Sururi, M. R., Notodarmojo, S., Roosmini, D., Putra, 

P. S., Maulana, Y. E., & Dirgawati, M. 2020. An 

Investigation of a Conventional Water Treatment 

Plant in Reducing Dissolved Organic Matter and 

Trihalomethane Formation Potential from a 

Tropical River Water Source. Journal of 

Engineering & Technological Sciences, 52(2). 

Torres-Pulliza, D., Wilson, J. R., Darmawan, A., 

Campbell, S. J., & Andréfouët, S. 2013. 

Ecoregional scale seagrass mapping: A tool to 

support resilient MPA network design in the 

Coral Triangle. Ocean & coastal management, 80, 

55-64

Undang-Undang Nomor 18 Tahun 2004 tentang 

Perkebunan  

108



g ron woit thal  ru ap to ep

Land use
change

water quality
decreased

dissaster

CHAPTER VI

KALIMANTAN ECOREGION
STATE OF ENVIRONMENT



the State of Indonesia’s Environment 2020

littering
habit

sanitation &
pollution

management
poor
water
quality

natural
resource
wealth

environmental
damage
potential

development
& investment

escalation

human
settlements

development

water needs
& wastewater

generation

popuation
growth

environmental
damage

forest
res,
ood

land use
change &

deforestation

110the State of Indonesia’s Environment 2020



6.1  Prole of Kalimantan Ecoregion

Kalimantan ecoregion consists of following ve 

provinces: East Kalimantan, West Kalimantan, 

Central Kalimantan, South Kalimantan and North 

Kalimantan. East Kalimantan has an area of 

  127,346.92 km2, is located at the position of 

2o33' LU-2o25' LS and 113o44' BT-119o00' BT 

and consists of 7 districts and 3 cities. West 

Kalimantan Province has an area of   146,800 km2 

and is located in the position of 2°08' N - 3°02' S, 

and between 108o30' East and 114°10' East 

Longitude and has 12 districts and 2 cities. 

Central Kalimantan Province is located at a 

position of 0°45' North latitude - 3°30' South 

latitude and 110°45' - 115°51' East longitude. 

Central Kalimantan has the largest area on the 

island of Kalimantan, about 153,564 km2 and has 

13 districts and 1 city. The location of the 

astronomical province of South Kalimantan is 

between 1o21'49" to 4o10'14" south latitude and 

114o91'13" to 116o33'28" in the east longitude. 

The area of   South Kalimantan reaches 3,874,423 

Ha and has 11 districts and 2 cities. North 

Kalimantan Province is the youngest province in 

Indonesia. This province is located in the position 

of 1˚21'36" - 4˚24'55" North Latitude and 

114˚35'22" - 118˚03'00" East Longitude. The 

land area of   North Kalimantan Province covers an 

area of   75,467.70 km2 and has 4 districts and 1 

city.

Figure 6.1 Map of Kalimantan Ecoregion
Source: Diva-gis, 2020
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6.2  Environmental Issues in 

Kalimantan Ecoregion 

Based on the DIKPLHD from provinces in this 

ecoregion, the potential environmental issues in 

this ecoregion are land use change, water quality 

degradation and disasters. The DPSIR frame 

work for potential issues can be seen in Figure 

6.2.

Figure 6.2 
Framework DPSIR Issue
of Kalimantan Ecoregion
Source: Analysis Results, 2020

6.3  DPSIR Analysis From Priority of 

Environmental Issues in Ecoregion 

Kalimantan

6.3.1  Driving Force

6.3.1.1  Total and Rate of Population 

Growth 

Table 6.1 shows total population, population 

growth and population density in ve provinces in 

Kalimantan Ecoregion (Ecoregion). As shown in 

Figure 6.2, population growth was a driving 

force for land, water and disaster issues. The 

large population causes the high demand for land, 

an increase in the quantity of drinking water 

needs and waste water generation from domestic 

and non-domestic activities.  

In 2019, the highest population growth rate in this 

Ecoregion was recorded in North Kalimantan 

Province at 3.84%, although the number of 

population in this province was lower than other 

provinces in this ecoregion. In the same year, the 

largest population was recorded in West 

Kalimantan with a population of 5,069,127 

people. Meanwhile, the highest population 

density in this ecoregion in 2019 reached 109.54 

people / km2 was recorded in South Kalimantan 

Province. The population number for the 

Kalimantan ecoregion can be seen in Table 6.1 

and the graph of population numbers and 

population growth rates can be seen in Figure 

6.3. The population density map in 2019 is 

presented in Figure 6.4.
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Figure 6.4 Map of Population Density in Kalimantan Ecoregion 2019
Source: BPS, 2020

Table 6.1 Population Density and Population Growth in Kalimantan
Source: BPS, 2020

Figure 6.3 Population Density and Population Growth in Kalimantan
Source: BPS, 2019
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6.3.1.2  The Wealth of Natural 

Resources

In 2012, the Kalimantan Ecoregion had 46.61% of 

primary forest and secondary forest, with 

abundant mineral, coal and oil and gas resources. 

Until 2012 the number of mining business permits 

reached 3,859 IUPs (Data ESDM, 2012) with an 

area: 16,285,863 Ha or 30% of the area of 

Kalimantan. Meanwhile, the coal mining business 

license reaches 2,636 IUP (East Kalimantan: 

1,363 IUP). In particular, Bappenas (2019) stated 

that the use of natural gas and coal resources for 

industry and electricity in the future will be 

focused on utilizing coal from South Kalimantan 

and East Kalimantan. Energy supply for industry 

and electricity will also be fullled through the 

development of renewable energy potential in 

eastern Kalimantan. The abundance of natural 

resources in Kalimantan has led to large 

exploration of natural resources, if it is not 

controlled with prudential principles, it will cause 

natural disasters. The natural resources of the 

Kalimantan Ecoregion can be seen in Figure 6.5.
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Figure 6.5 Natural Resources of Kalimantan
Source: Bappenas, 2019



6.3.1.3  The Level of Urbanization

The high level of urbanization is a pressure to all 

environmental issues including the conversion of 

land use and water resources. The urbanization 

will increase land demand and water demand as 

well as the generation of wastewater. The Gini 

ratio between urban and rural areas in Kalimantan 

is close to zero, ranging from 0.35 to 0.29 in 

semester 1 and 2 in 2015-2016. The Gini Ratio 

Table for the Kalimantan Ecoregion can be seen in 

Table 6.2.

Table 6.2 Gini Ratio of Kalimantan Ecoregion
Source: BPS, 2017

Data on community poverty in the Kalimantan 

Ecoregion are presented in Table 6.3. In 2018, 

poverty in the village was 13.10%, while the city 

was recorded had lower percentage of poverty 

(6.89%). The average poverty in rural and urban 

areas in 2018 was 9.66%, lower than in 2017 

which reached 10.12% (Table 6.3).

Table 6.3 Percentage of Poor Population by Region (Percent)
Source: BPS, 2019



the State of Indonesia’s Environment 2020

The poverty level relates to the community's 

ability to get adequate housing and sanitation 

which triggers environmental issues related to 

land, water and even disasters. In Kalimantan 

Province, it was recorded in the period 2015-

2019, the largest number of poor people to the 

smallest was recorded in West Kalimantan, then 

East Kalimantan, Central Kalimantan and North 

Kalimantan. The number and percentage of poor 

people in the Kalimantan Ecoregion can be seen 

in Figure 6.6.

Figure 6.7 Map of the Percentage of Poor Population Kalimantan Ecoregion in 2019
Source: BPS, 2020a
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Figure 6.6 Number and Percentage of Poor Population in Kalimantan Ecoregion (2015-2019)
Source: BPS, 2020a



6.3.2  Pressure

6.3.2.1  Development of the 

Settlements

The population and its high growth have 

increased the need for residential land. One of 

the pressures for land conversion is the need for 

residential land. In 2014 the residential land in 

Kalimantan Ecoregion was recorded at 197.3 Ha 

and increased by almost 45% in 2018 with a 

residential land area of 284.1 Ha. Data related to 

the development of land cover for the Kalimantan 

Ecoregion can be seen in Table 6.4

In 2019, the largest percentage of proper housing 

was recorded in East Kalimantan Province 

(65.55%), whi le the lowest was South 

Kalimantan Province (46.73%). The poverty rate 

in South Kalimantan Province was the lowest 

although South Kalimantan Province has the 

highest density. This condition causes high land 

prices and affects the number of decent housing 

in this region. The area of settlement in the 

Kalimantan Ecoregion can be seen in Table 6.5. 

Data on proper occupancy in the Kalimantan 

Ecoregion can be seen in Figure 6.8..

Figure 6.8 Eligible Occupancy in Kalimantan (%)
Source: BPS, 2020b

Table 6.4 Settlement Land Cover in Kalimantan
Source: KLHK, 2019

Table 6.5 Settlement Area in Kalimantan
Source: DIKPLHD Provinces Kalimantan, 2019
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6.3.2.2  Mining Permit, and Production 

of Wood 

In the past three decades, there have been two 

main trends causing land conversion at national 

scale which have been prominent. These were 

deforestation and urbanization-suburbanization 

(Rustiadi, 2001; RUSTIADI et al., 1999). 

Signicant anthropogenic activities have 

emphasized environmental potential issues in the 

Kalimantan Ecoregion is the mining and wood 

production sectors.  

a.  Mining

Table 6.6 shows the highest number of Legal 

Entity Excavations (BH) in 2018 was recorded in 

West Kalimantan Province, while the highest 

number of Household Excavations (URT) was 

found in South Kalimantan (2,805 URT). On 

average, this ecoregion has a URT of more than 

1,000. However URT in Provinces of East and 

North Kalimantan were below the average 

number. During 2015-2019 period, the highest 

contribution to the mining sector was recorded in 

East Kalimantan Province with a range of close to 

50%, followed by North Kalimantan (27.33-

30.30%) and South Kalimantan (25.06-27.32%). 

This condition illustrates the environmental 

pressures from the mining sector in these 

ecoregion. The number of companies in the 

Kalimantan Ecoregion can be seen in Table 6.6 

along with a graph that can be seen in Figure 6.9.

Figure 6.9 Contribution and GDP Growth Rate Sector Mining and Quarrying Based on 
Constant Prices Ecoregion Kalimantan Years 2015-2019
Source: BPS, 2020c
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Table 6.6 Number of Mining Businesses/ 
Companies in the Kalimantan Ecoregion in 2018
Source: Statistik Pertambangan Galian Indonesia, 2018

Note : 
BH   : Incorporated
URT : A Household Business



Table 6.7 Business License for Utilization of Timber Forest Products in Natural Forests in Kalimantan
Source: Ditjen PHPL KLHK, 2019

Table 6.9 
Log Production Permit for Utilization of Timber Forest Products in Natural Forest in Kalimantan
Source: Ditjen PHPL KLHK, 2019

b.  Wood Production

In the period 2015-2019, business permits for 

utilization of timber forest products in the largest 

natural forest were recorded in Central 

Kalimantan, followed by the Provinces of East 

Kal imantan and North Kal imantan. The 

development of business permits for the use of 

industrial plantation forest products in this 

ecoregion was mostly in West Kalimantan. West 

Kalimantan Province also has the highest number 

of utilization of timber forest products from 

natural forests and business permits for the use of 

timber forest products in industrial plantations 

Table 6.7.The trend in business permits for 

utilization of industrial forest products can be 

seen in Table 6.8. The development of log 

production business permits for utilization of 

timber forest products in natural forests can be 

seen in Table 6.9 and production of logs for 

business permits for utilization of timber forest 

products in industrial plantations can be seen in 

Table 6.10.

Table 6.8 Business License for Utilization of Industrial Plantation Forest Products in Kalimantan
Source: Ditjen PHPL KLHK, 2019
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6.3.2.3  Business License Hospitality/ 

Tourism

The tourism sector is one of the main sectors in 

the Kalimantan region and has the prospect of 

being maximally developed. There are several 

diverse tourist destinations, both natural tourism, 

articial tourism, cultural tourism, marine 

tourism, and other tourist objects. With the 

number of tourism objects in East Kalimantan 

which almost reach a thousand tourism objects, 

East Kalimantan has promising tourism potential 

in the future. In 2019 the TPK (%) in the 

Provinces of East Kalimantan, Central Kalimantan 

and South Kalimantan reached more than 50%, 

while in West Kalimantan it reached 47.74% and 

North Kalimantan only reached 43.34% (Table 

6.11 and 6.12). This condition illustrates the 

pressure from the tourism sector in each of the 

Kalimantan Ecoregions.

Table 6.12 Hotel Statistics 2016-2019 (2)
Source: BPS, 2020d

Table 6.10 
Log Production Permit for Utilization of Timber Forest Products in Industrial Plantation Forests
Source: Ditjen PHPL KLHK, 2019
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Table 6.11 Hotel Statistics 2016-2019
Source: BPS, 2020d



6.3.2.4  Access to Proper Sanitation 

and Pollution Load

The Household Sanitation Index is the number of 

households with proper sanitation divided by the 

total number of households. Table 6.14 provides 

information on defecation facilities in the 

Kalimantan Ecoregion in 2019. The table below 

shows the percentage of proper sanitation in the 

Kalimantan Ecoregion. The highest percentage of 

access to proper sanitation (89.27%) was 

recorded in East Kalimantan Province, followed 

by North Kalimantan (77.20%). Meanwhile, the 

lowest percentage of access to proper sanitation 

was recorded in Central Kalimantan with only 

69.23%. Data Proper Sanitation Access can be 

seen in Table 6.13 and the graph can be seen in 

Figure 6.10.

Table 6.13 Proper Sanitation Access in Kalimantan
Source: Statistika Indonesia, 2020

Figure 6.10 Percentage of Households with Proper Access to Sanitation in 2019
Source: Statistika Indonesia, 2020
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Table 6.14 Percentage of Toilet Facilities in 2018-2019
Source: BPS, 2020f

The data on the percentage of households that 

defecate in this ecoregion is shown in the Table 

below. The percentage defecation from the 

highest to the smallest in the Kalimantan 

ecoregion in 2019 as follows: Central Kalimantan 

(22%); West Kal imantan (14%); South 

Kalimantan (6%); and East Kalimantan (2%). The 

percentage of defecation in North Kalimantan in 

2018 had reached 0, but increased in 2019 to 1%. 

Percentage Distribution of Households by 

Province and Use of Facilities for CHAPTER 

2018-2019 can be seen in Table 6.14.
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Figure 6.11 Potential Pollution Load from Domestic Wastewater
Source: Calculation Results, 2020



6.3.2.5  Pollution Load from Livestocks

The emission load of each pollution parameter 

BOD, COD, total nitrogen (T-N) and total 

phosphate (T-P) produced by livestock can be 

calculated based on the emission factor of each 

livestock for each parameter. The results of the 

calculation of the potential pollution load of BOD, 

COD, T-N and T-P emitted by each livestock are 

presented in Table 6.15. The types of livestock in 

the Kalimantan Ecoregion are cows, goats, pigs 

and buffalo. The largest potential pollution load 

from the largest to the smallest in this ecoregions 

are: West Kalimantan, South Kalimantan, East 

Kalimantan, Central Kalimantan and North 

Kalimantan.

Figure 6.12 Map of Potential BOD Pollutants in the Kalimantan Ecoregion in 2019
Source: Calculation Results, 2020 



the State of Indonesia’s Environment 2020 124

Table 6.15 Livestock Emission Load
Source: Calculation Results, 2020



6.3.2.6  The Increasing of Drinking 

Water Demand

Table 6.15 shows that although the overall 

access to sanitation in North Kalimantan was not 

better than in East Kalimantan the people in the 

province have good access to the best drinking 

water in this ecoregion. The greatest percentage 

of access to drinking water in this region was 

recorded in North and East Kalimantan, while 

other provinces still having less than 70% access 

are South Kalimantan. The table of households 

with access to proper drinking water sources can 

be seen in Table 6.16.

Table 6.16 Number of Households With Proper Water Sources
Source: BPS, 2020g

Figure 6.13 Drinking Water Demand
Source: Calculation Results, 2020

The water demand in Kalimantan can be seen in 

the Figure below which was calculated based on 

population data and the standards (Permen PU 

No 14/2010) which determine water demands 

are 60 liters per person per day. The gure also 

informs the percentage of drinking water service 

coverage in the Kalimantan Ecoregion (Figure 

6.13). However, this need does not take into 

account other factors such as economic level and 

the need for non-domestic.
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6.3.1  State

6.3.3.1  Land Cover and Use

In Kalimantan Ecoregion, the KLHS from 

Bappenas (2019) shows a trend of decreasing 

forest cover for both primary and secondary 

forest, and shows the widespread destruction of 

peatlands from year to year. The conversion of 

forest functions to agriculture and plantations and 

the occurrence of forest and land res are the 

main triggers for the decline in forest cover. 

Another problem according to Bappenas (2019), 

forest cover in west of the Wallacea line will 

shrink from 80.3% in 2000 to 49.7% in 2045, 

especially in Sumatra and Kalimantan. 

As shown in Table 6.17, the area of land cover 

and status in Kalimantan Ecoregion was 

dominated by Permanent Forests covering 33.40 

mil l ion Ha, whi le the conservat ionable 

Production Forest was recorded at only 3.10 

million Ha. The total forest area in Kalimantan 

Ecoregion is 36.51 million Ha, equivalent to 

68.80%, while other land uses reach 16.55 

million Ha. 

6.3.3.2  Forest

Critical forest land is land within a forest area that 

has been damaged, and has lost or reduced its 

function up to a specied limit. Critical land is 

caused by forest res, forest fragmentation due 

to illegal logging and cultivation as well as natural 

factors that do not support plant growth.
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Figure 6.14 Indonesian Forest Areas
Source: Ministry of Environment and Forestry's Public Relations Bureau, 2019

Table 6.17 Land Cover Area and Status in 2019
Source: KLHK, 2020



In 2006, the critical land in Kalimantan Ecoregion 

was 5.31 million Ha and the very critical land was 

1.38 million Ha. Then the critical land area 

decreased to 2.37 million Ha and the very critical 

land was 0.49 million Ha, indicating an increase of 

more than 7 million Ha in 2011 and 2013. The 

area of critical land in Kalimantan (in million Ha) 

can be seen in Figure 6.15. 

Deforestation in the Kalimantan ecoregion can be 

seen in Figure 6.16. The largest deforestation in 

secondary forest areas with a total area of 

125,256.7 Ha, then in planted forests that shrank 

an area of 20,973.5 Ha. Meanwhile, the total 

primary forest has decreased by an area of 

2,900.5 Ha.

Figure 6.17 Deforestation by Province, 2017-2018
Source: KLHK Performance Report, 2019

The results of data analysis showed that the 

largest deforestation occurred in the Provinces of 

East Kalimantan and West Kalimantan with a total 

area of land shrinkage of 44,709.90 Ha and 

42,291.50 Ha, respectively. As described in 

section 6.3.2.2, the business permits for forest 

utilization and production of logs in these two 

Provinces are higher than in other provinces in 

t h e  Ka l i m a n t a n  e c o r e g i o n .  G r a p h  o f 

deforestration by Province for 2017-2018 can be 

seen in Figure 6.17.

Figure 6.15 Area of Critical Land 
in Kalimantan (in million Ha)
Source: KLHK, 2020

Figure 6.16 
Deforestration in Kalimantan Ecoregion
Source: KLHK Performance Report, 2019
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6.3.3.3  Quality Index Land Cover 

The land cover quality index (IKTL) in the 

Kalimantan Ecoregion can be seen in Figure 

6.18. In 2019 the IKTL in this Ecoregion 

ranged from 46.78-76.27. The highest IKTL 

value in 2019 was recorded at (> 85) in East 

Kalimantan and North Kalimantan. The two 

provinces with the best IKTL had an 

increasing trend of IKTL, while IKTL in other 

provinces in Kalimantan Ecoregion tended to 

decline, and the lowest was recorded in 

South Kal imantan (<50),  and West 

Kalimantan (<60).
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Figure 6.18 Land Cover Quality Index (IKTL) in the Kalimantan Ecoregion
Source: IKLH, 2018; LJK KLHK, 2019 

Figure 6.19 Map of the IKTL of Kalimantan Ecoregion (2019)
Source: KLHK, 2020 



Figure 6.20 IKA Value Graph of Kalimantan
Source: IKLH, 2018; LJK KLHK, 2019 

Figure 6.21 Map of Kalimantan Ecoregion IKA Value (2019)
Source: KLHK, 2020 

6.3.3.4  Water Quality of the River

In 2019 all IKA scores in Kalimantan Ecoregion 

decreased, and the highest value was only 62.01 

in East Kalimantan, followed by Central 

Kalimantan (56.80). Meanwhile, the lowest IKA 

value was recorded in West Kalimantan with a 

value of 50 (Figure 6.20).
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6.3.4  Impact

6.3.4.1  Forest Fires

Forest res are caused by uncontrolled burning, 

due to natural processes or due anthropogenic 

activities. According to Darwiati and Tuheteru 

(2010) in Indonesia, nearly 99% of forest and land 

res were caused by human activities, whether 

intentional or not (negligence element). In 

Kalimantan Ecoregion, the largest forest res 

occurred in 2015 with a total area burned of 

957,725.17 Ha, and in 2019 the area of forest and 

land burned was reduced to 465,620.00 Ha.

Figure 6.22 Effort to Handling Forest and Land Fires
Source: Ministry of Environment and Forestry's Public Relations Bureau, 2019
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A positive trend was shown in the 2016-2018 

period, but the area of forest res increased again 

in 2018-2019 as also recorded from the increase 

in hotspots in the 2016-2018 period. Table 6.18 

shows that total forest and land res in 

Kalimantan Ecoregion occurred up to 15,191.00 

Ha in 2020. In 2020, the largest forest and land 

res occurred in West Kalimantan Province 

(40.36%) while the smallest area of land and 

forest res occurred in the Province of South 

Kalimantan (6.66%). Graph of the area of forest 

and land res can be seen in Figure 6.23. 



Table 6.18 Recapitulation Area of Forest and Land Fires (Ha)
Source: http://sipongi.menlhk.go.id/hotspot/luas_kebakaran

Figure 6.23 Area of Forest and Land Fires (in Ha)
Source:  KLHK, 2020

Figure 6.24 Distribution of Hotspots Each Month in Kalimantan 2016-2018
Source:  KLHK, 2020
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Figure 6.25 Flood Events in the Kalimantan Ecoregion
Source:  BPS, 2020h
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6.3.4.3  Waterborne Diseases

The water quality sources degradation in the 

Kalimantan Ecoregion has a negative impact on 

the health status of the community. Table 6.19 

shows the number of diseases that are most 

prevalent in the Kalimantan Ecoregion in 2019. 

Water washed disease is a disease caused by poor 

water hygiene. Diseases belonging to this type 

are diarrhea. It was recorded that the number of 

diarrheal diseases has reached 70 thousand in 

East Kalimantan, and more than 68 thousand 

cases in South Kalimantan, and 64 thousand in 

West Kalimantan. Other types of diseases 

classied as water related vectors are diseases 

caused by disease vectors that partially or all of 

their breeds are in water, such as malaria. The 

most malaria outbreaks in this ecoregion 

occurred in West Kalimantan (26,496 cases) and 

Central Kalimantan (13,859 cases), as seen in 

Table 6.19.

Table 6.19 Community Diseases Outbreaks
Source: BPS, 2020i

6.3.4.2  Floods

Floods can be caused by rainfall with high 

intensity and long duration in river basins (DAS), 

which has the potential to become a ood 

disaster, especially in lowland areas (HK et al.). 

The number of ood events in the 2018-2019 

period in the Kalimantan ecoregion can be seen in 

the table below. The most ood disasters in 2018 

were recorded in West Kalimantan (50 events), 

but in 2019 it decreased to 19 events. In 2019, the 

most ood disasters were recorded in Central 

Kalimantan (30 events), an increase from the 

previous year of 25 events (Figure 6.25).



6.3.5  Response

The Provincial Government in Kalimantan 

Ecoregion regularly monitored the quality of river 

water at predetermined monitoring points. In 

addition, because of industrial and mining 

activities, the government has carried out a 

coaching program for industrial companies and 

communities that were directly related to water 

sources from rivers. Supervision of companies is 

carried out in line with the company performance 

rating program (Proper). In addition, water 

quality improvement was carried out with 

strictness and law enforcement, including the 

provision of storage and resolution of public 

complaints about environmental problems that 

occur in the community. In addition, the 

government develops healthy residential areas by 

socializing and facilitating the provision of latrines/ 

MCKs in rural residential areas.

One of the efforts to restore the quality and 

quantity of the environment is to implement a 

forest and land rehabilitation program as well as a 

forest re prevention program. The reforestation 

program (Green Revolution) was carried out by 

planting plants to accelerate forest and land 

rehabilitation activities. The program is expected 

to restore, maintain and enhance the functions of 

forests and land. The provincial government has 

also integrated green development in the 

implementation of regional development on the 

basis of green governance. More than that, in 

relation to forest res, efforts to prevent and 

control them must be carried out from an early 

age through efforts to extinguish the re as 

quickly as possible, increase preparedness and 

vigilance, as well as coordination with law 

enforcement ofcials. 

The disaster management system is promulgated 

in the Regional Action Plan for Disaster Risk 

Reduction (RAD-PRB) which covers the 

following aspects: (i) Legislation related to 

disaster management which is based on Law 

Number 24 of 2007; (ii) Institutions that formally 

have disaster management focal points at the 

provincial and district / city levels are the Regional 

Disaster Management Agency (BPBD); and (iii) 

funding.

Box 6.1 Status and Outlook the Issue of Water Quality in Ecoregion Kalimantan 

There is a tendency of decreasing surface water quality in the Kalimantan Ecoregion. This condition occurs 

especially for river water as indicated by a decrease in the number of rivers with quality status of good category. 

Progress was still not fast enough to manage the wastewater and reduce the disposal of untreated domestic 

wastewater.

Signicant challenges remain to be faced in the future to meet applicable water quality standards and meet the 

objectives of environmental management policies. Intensive action targeted specically at watersheds, 

enforcement of applicable laws, and best practice implementation of policies can improve trends in surface water 

quality degradation. This is very dependent on sustainable environmental improvements, especially in the 

domestic wastewater management sector, mining, as well as the driving factors and pressures for land conversion.
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8.1  Prole of Papua Ecoregion

Two provinces are included in the Papua 

Ecoregion: Papua and West Papua.

Figure 8.1 Map of Papua Ecoregion
Source: Diva-gis, 2020

The prole of both provinces is detailed as 

follows: 

8.1.1  Vision dan Mision of Provincial 

Development Plan

Papua Province: The mid-term regional 

development vision as outlined in the Papua 

Province RPJMD Draft document for 2005-2025 

is the realization of an independent Papua socially, 

culturally, economically and politically. In this 

case, the agenda of the third stage of the mid-

term development plan of the province (RPJMD 

2019-2023) aimed at strengthening the 

development which is supported by qualied 

human resources and stabilized economy, social, 

culture, politic and environmental situation. 

Observing the challenges of future development, 

the vision of Papua Province for 2019-2023 is 

"Better future, Independent, Prosperous and 

Justice". Then the provincial government sets out 

the environmental performance targets, namely 

increasing the water quality index, air quality, and 

land cover quality and reducing CO2 emissions by 

the year of 2023. Some of the strategies that have 

been formulated are described as follows:

a. Enhancing prevention of environmental 

pollution and destruction and promoting 

environmentally sustainable development;

b. Low Carbon Development Planning (PPRK);

c. Low carbon development revitalization 

d. Environmental management control

e. Conservation of rivers and lakes 

f. Improvement of natural resource-based and 

large-scale land-based provision governance.
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West Papua Province: The Vision of West Papua 

Province for 2017-2022 is "Towards a Safe, 

Prosperous and Dignied West Papua". Local 

government also set targets to increase collective 

efforts to prevent pollution and environmental 

destruction and to increase the sustainability of 

integrated forest management by establishing 

development strategies as follows:

a. Improving environmental quality monitoring 

b. Developing sustainable spatial planning and 

control over the use of natural resources

c. Improving human resources in the eld 

controlof  the use of natural resources

d. Improving forest area management

e. Increasing supervision of forest areas

f. Enhancing conservation of natural resources 

in the Province.

8.1.2  Demographic Aspect

The population growth in the two provinces 

during the 2018-2020 period is presented in 

Figure 8.2 below. In general, the average 

population growth rate in the two provinces over 

the past 3 years is 0.8% even though the data for 

2020 has not been fully completed. The 

population in Papua Province reaches 3.4 million, 

while in West Papua it is nearly 1 million. 

Therefore, based on the demographic prole of 

the population, the population in Papua is three 

times that that of West Papua. This of course will 

put different pressures on the environmental 

quality conditions in the two provinces, but in this 

case the aggregate impact of the two provinces is 

discussed throughly in this section. 

Figure 8.2 Population Growth at the Two Provinces during the period of  2018-2020
Source: BPS of Papua and West Papua Province, 2020
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Figure 8.4 Distribution of Conservation Areas of the Papua Province
Source: Communication of the Head of the Data and Information Center of the Ministry of Environment and Forestry with the Papua Ecoregion, 2020 

Figure 8.3 Distribution of Conservation Areas of the West Papua Province
Source: Communication of the Head of the Data and Information Center of the Ministry of Environment and Forestry with the Papua Ecoregion, 2020

8.1.3  Conservation Areas in Papua and 

West Papua Province

The existence of conservation areas in two 

provinces is determined based on the 

Decree of the Minister of Forestry Number 

782 of 2012 and Decree of the Minister of 

Forestry Number 783 of 2014 with the 

spatial distribution shown in Figure 8.3 and 

Figure 8.4 .
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Table 8.1 Name, Area dan Associated Regulations at the Two Provinces
Source: Communication of the Head of the Data and Information Center of the Ministry of Environment and Forestry with the Papua Ecoregion, 2020
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Area names and  sizes as well as the relevant 

regulations in the two provinces are 

presented in Table 8.1.

No Name Area (Ha) Regulations

WEST PAPUA

1 CA. Waigeo Timur 119,500.00 SK Menhut No.251/Kpts-II/1996

2 CA. Waigeo Barat 95,200.00 SK Menhut No.731/Kpts-II/1996

3 CA. Batanta Barat 16,749.08 SK Menhut No.568/Kpts-II/91

4 CA. Salawati Utara 58,411.26 SK Menhut No.1829/Menhut-VI/1996

5 CA. Misool Selatan 111,476.00 SK Menhut No.026/Kpts-II/1988

6 CA. Pulau Kofiau 3,233.55 SK Menhut No.891/Kpts-II/1999

7 CA. Peg. Tamrau Utara 368,365.00 SK Menhut No.891/Kpts-II/1999

8 CA. Pantai Wewe Kwoor 100.00 SK Mentan No.891/Kpts-II/1982

9 CA. Pantai Sausapor 62.66 SK Menhut No.524/Kpts-II/1999

10 CA. Peg. Arfak 68,325.00 SK Menhut No.594/Kpts-II/1995

11 CA. Tamrau Selatan 247,875.30 SK Mentan No.820/Kpts/Um/II/1982

12 CA. Peg. Wondiboy 73,022.00 SK Menhut No.595/Kpts-II/1992

13 CA. Teluk Bintuni 124,850.00 SK Menhut No.891/Kpts-II/1999

14 CA. Wagura Kote 15,000.00 SK Menhut No.037/Menhut-II/2010

15 CA. Peg Fakfak 191,000.10 SK Menhut No.650/Kpts-II/1999

16 CA. Peg Kumawa 108,150.00 SK Menhut No.891/Kpts-II/1999

17 SM. Pulau Kofiau (Torobi) 7,197.00 SK Menhut No.891/Kpts-II/1999

18 SM. Jamursba Medi 278.25 SK Mentan No.820/Kpts/Um/II/1982

19 SM. Sidei Wibain 90.00 SK. Mentan No.820/Kpts/Um/11/1982

20 SM. Mubrani Kaironi 170,527.00 SK. Mentan No.820/Kpts/Um/11/1982

21 SM. Sabuda Tuturuga 5,000.00 SK Menhut No.82/Kpts-II/1993

22 SM. Pulau Venu 16,320.00 503/1204

23 TWA. Pulau Kofiau 7,797.00 SK Menhut No.891/Kpts-II/1999

24 TWA. Sorong 945.90 SK. Mentan No.397/Kpts/Um/5/1981

25 TWA. Bariat 9,173.00 SK. Mentan No.820/Um/11 /1992

26 TWA. Klamono 1,909.37 SK Menhut No.219/Kpts-II/1993

27 TWA. Pulau Dua 2,084.00 SK. Menhut No.891/Kpts-II/1999;

28 TWA. Gunung Meja 500.00 SK Menhut No.19/Kpts/Um/1980

PAPUA

1 CA Peg. Wayland 223,000.00 Kabupaten Nabire dan Kabupaten Dogiyai

2 Cagar Alam Bupul 108,695.00 Kabupaten Merauke

3 CA Pegunungan Cycloops 22,500.00 Kab. Jayapura dan Kota Jayapura

4 CA Pulau Pombo 100.00 Kabupaten Merauke

5 CA Enarotali 300,000.00 Kab. Mimika dan Kabupaten Paniai

6 CA Peg. Yapen Tengah 59,000.00 Kabupaten Yapen

7 CA Biak Utara 6,138.04 Kabupaten Biak Numfor

8 CA Pulau Supiori 41,990.00 Kabupaten Supiori

9 CA Tanjung Wiay 4,378.70 Kabupaten Nabire

10 SM Mamberamo Foja 2,018,000.00 Kab. Jpr, Mambrmo Raya, Keerom, Yalimo, MamTeng, 

Tolikara, Yahu kimo, Peg. Bintang, Puncak Jaya

11 SM Jayawijaya 800,000.00 Kab. Peg. Bintang dan Kab. Yahukimo

12 SM Pulau Dolok 664,627.97 Kabupaten Merauke

13 SM Danau Bian 96,000.00 Kabupaten Merauke

14 SM Pulau Komolon 84,130.40 Kabupaten Merauke

15 SM Pulau Savan 8,261.00 Kabupaten Merauke

16 TWA Teluk Youtefa 1,675.00 Kotamadya Jayapura

17 TWA Nabire 100.00 Kabupaten Nabire

18 TN Lorentz 2,348,683.31 SK.4645/Menhut-VII/KUH/2015

19 TN Wasur 431,425.12 SK.2549/Menhut-VII/KUH/2014



8.2  Environmental Issues at Papua 

Ecoregion

Identication of the environmental issues in the 

Papuan Ecoregion was done based on local 

environmental conditions as reported in the 

Environmental Quality Index (IKHL) as well as 

personal communication with Papua Ecoregion 

staffs by the Ministry of Environment and 

Forestry (KLHK).

For Papua Province, Provincial Regulation 

Number 3 of 2019 concerning the 2019-2023 

Provincial Medium-Term Development Plan for 

Papua Province states that development 

problems faced in the environmental sector are 

forest res, drought, earthquakes, landslides, 

oods and climate change. For West Papua 

Province, Papua Province Regional Regulation 

Number 4 of 2017 concerning the West Papua 

Province Medium-Term Development Plan for 

2017-2022, the development problems faced in 

the environmental sector are illegal logging in 

forests and the biodiversity deterioration.

From some of the strategic environmental issues 

mentioned above, then 3 (three) priority 

environmental issues were taken for these two 

provinces by analyzing media news and looking at 

the trend of the annual environmental quality 

index. Three prioritized environmental issues are 

set for later DPSIR analysis, namely land and 

forest function conversion which also concerns 

aspects of biodiversity, water pollution and solid 

waste / waste management.

8.3  DPSIR Analysis of Prioritized 

Environmental Issues in Papua 

Ecoregion

The DPSIR framework for the three priority 

environmental issues in Papua Ecoregion is 

shown in Figure 8.5.

Text Box 8.1

Referring to the Papua Province Regional Regulation 

Number 3 of 2019 concerning the Papua Provincial 

Medium-Term Development Plan (RPJMD) for 

2019-2023, the development problem faced in the 

environmental sector is that the number of 

environmental damage needs to be watched out for 

and followed up to prevent a worsening situation in 

the future. Forest res, droughts, earthquakes, 

landslides, oods and extreme climate change in 

Papua are things that need to be watched out for and 

anticipated as early as possible and the handling 

cannot be postponed. It is necessary to synchronize 

environmental management and control plans that 

are synergized in the province and with planning at 

the district / city level in the Papua region by 

pr ior i t iz ing the pr inc ip les  of  susta inable 

development.

Text Box 8.2

Referring to the Papua Province Governor 

Regulation Number 4 of 2017 concerning the West 

Papua Provincial Medium-Term Development Plan 

for 2017-2022, the development problems faced in 

the environmental sector are as follows:

1. The occurrence of illegal logging in protected 

forest areas is good for activities

mining and plantation;

2. The low level of understanding and awareness of 

the public and apparatus towards laws and 

regulations in the environmental sector, resulting in 

a lack of enforcement of regulations in the 

environmental sector.
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Figure 8.5
Framework DPSIR Issue 
of Papua Ecoregion
Source: Analysis Results, 2020

8.3.1  Driving force

There are three driving factors leading to the 

environmental pressure such as land use, solid 

waste and water resources for Papua Ecoregion. 

These driving factors are described in the 

following sections:

8.3.1.1  Agriculture-based Economic 

Development 

As was a lso done dur ing the previous 

administration, the provincial government has 

formulated a plantation development policy 

strategy as an initial stage of preparing the 2019-

2023 RPJMD. It has directed that economic 

development  policies are based on the 

management of agricultural and plantation 

resource potential which recognized as the most 

proper approach to improve welfare. The 

increase in agricultural  yields has been observed  

from year to year, as shown in Figure 8.6 below. 

Figure 8.6 
Paddy Production during the period of 
2018-2019 in the Two Provinces (in Dry Mass)
Source: BPS of Papua and West Papua Province, 2020
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(L)
Ÿ Solid Waste Service in Urban 

Areas (S)Ÿ Industrial Waste   
Management (S)

Ÿ “IPAM”, Water Supply 

System, and WWTP 

Improvement (W)

Ÿ Floods and Landslides (L)

Ÿ Daily Activity (L)

Ÿ Sanitation and Public Health 

(S,W
)

Ÿ Ecosystem (S, W
)

L   : Land
S   : Solid Waste
W : Water



Table 8.2 Number and Type of Large and 
Medium Scale Industries 
in Papua and West Papua Province
Source: BPS Papua, 2020; BPS Papua Barat, 2020

Plantation and agricultural-based economic 

development has been reected in the vision and 

mission of the two provinces. It can be seen from 

the tendency for the development of plantation 

and agricultural areas in the two provinces to 

encourage pressing factors, namely economic 

and industrial growth. This can increase the 

volume of trade which in turn has an impact on 

increasing the volume of waste which should be 

handled by the local government. Another 

implication, this will create a driving factor for the 

increasing demand for water and also the 

generat ion  o f  domest ic  and industr ia l 

wastewater.

8.3.1.2  Urbanization dan Migration

Urbanization is a phenomenon of population 

mobilization from villages to cities  and while 

population movement between provinces, 

especially from the island of Java (migration) have 

been widely practiced in Papua and West Papua 

Provinces. This of course will increase the 

population in big cities such as Jayapura and 

Manokwari as can be seen in Figure 8.7. In 

addition, economic growth is well supported in 

urban areas which in turn bring an impact on 

increasing the population in urban areas as well as 

the potential for increasing the amount of solid, 

liquid and gas waste. If it is not properly handled, 

impacts on the deterioration of the quality of 

sanitation, surface water and air quality in urban 

areas are expected . This aspect is also a driving 

factor for the increasing demand for water as well 

as the generation of domestic and industrial 

wastewater.

8.3.1.3  Industrial Growth

The production growth of large and medium 

manufacturing industries in Papua Province 

experienced positive growth in the rst quarter 

of 2019 of 4.78%, while negative growth was 

experienced in other quarters (BPS Papua, 2020). 

Likewise, in West Papua Province, the mining, 

clothing and wood industries experienced 

positive growth in the rst quarter of 2019, while 

other types of industries experienced negative 

growth (BPS Papua Barat, 2020). Industrial 

growth as outlined in the RPJMD of Papua and 

West Papua Provinces is a driving factor to the  

economic growth. This will then become a 

pressing factor for an increase in the generation of 

industrial and municipal solid waste. Labor-

intensive industries such as palm oil processing 

which are in line with the increase in plantation 

area and total production are sectors that are 

driven by local governments that have the 

potential to increase provincial. The mining 

industry such as PT Freeport also contributes to 

provincial and national economic growth for 

industrial sector. Number and types of large and 

medium industries in the two provinces are 

shown in Table 8.2.

Figure 8.7 
Population Growth in Jayapura and Manokwari 
during the period of 2017-2019
Source: BPS of Papua and West Papua Province, 2020

No. Type Papua
West 

Papua

1 Wood 8 9

2 Beverage 9 4

3 Textile 1 8

4 Wood 7 -

5 Non-metal mining 2 -

6 Furniture 2 2
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Figure 8.8 
Trend of PDRB for Jayapura and Manokwari 
during the Period of  2010-2019 
(in Indonesian Rupiah)
Source: BPS of  Jayapura dan  Manokwari, 2020
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8.3.2  Pressure

8.3.2.1  Urban Economic Growth

Urban economic growth is one of the pressing 

factors of reducing forest area and also the 

conversion of land from forestry to plantations / 

agriculture. Economic growth in urban areas has 

subsequently increased the need for clothing, 

food and shelter. The development of GDP prices 

for Jayapura City and Manokwari Regency shows 

an increase during the 2017-2019 period in each 

sector, indicating that the volume of consumption 

has also increased. 

Economic and industrial growth is illustrated in 

Figure 8.8, where there has been a signicant 

increase in GRDP on the basis of consumption 

from 2017 to 2019. This increase has also 

stimulated industrial growth which has become a 

pressing factor for the environment, namely the 

increase in the amount of industrial wastes. 

8.3.2.2  Water Resource Demand

Urban water demand is facilitated through a 

piping system managed by the local PDAM as well 

as many individual systems. The increasing need 

for clean water in urban areas in the two 

provinces can be seen in the following Figure 

8.9. The increase in the need for clean water 

follows the development of the population in 

both provinces quantied using the standard 

clean water demand factor from the Ministry of 

Public Works of Indonesia. 

Figure 8.9 Percentage Households with Sufcient Access to Water Resources by Province
Source: BPS, 2020b



8.3.2.3  Domestic and Industrial 

Wastewater

Domestic wastewater is generated from the use 

of water for domestic needs. Handling can be 

centralized (WWTP or communal septic tanks) 

or individually (using septic tanks). Estimation of 

the generation of liquid waste from domestic 

activities of urban communities in the two 

provinces in the 2017-2019 period is presented in 

Figure 8.10. The distribution of the percentage 

of households by sanitation facility is shown in 

Table 8.3 which shows that most of households 

have private sanitation facilities at the two 

provinces. The domestic waste pollution load for 

the three pollutant parameters namely BOD, 

COD, and TSS was calculated and the results are 

shown in Figure 8.11 while the spatial 

distribution in the two provinces for the domestic 

pollution load is presented in Figure 8.12. 

For industries such as oil palm plantations and 

processing, it is known as an industry with a large 

use of water, especially for cleaning raw materials. 

Likewise, the textile and wet garment industries 

also consume quite a lot of water. The use of deep 

wells will bring its own problems, especially in 

cities located on the coast, such as sea water 

intrusion.

Figure 8.11Domestic Pollution Loading for the Two Provinces for the Year of 2019
Source: Calculation Results, 2020

Figure 8.10 Estimation of Domestic Urban 
Wastewater Generation at the Two Province,  
2017-2019
Source: Analysis Results, 2020

Table 8.3 
Distribution of Households by Province 
and the Use of Sanitarial Facilities 2018-2019
Source: BPS, 2020c

Private Collective
Public 

Toilet
Not Using None Total

West Papua 72.03 13.75 9.23 0.08 4.9 100

Papua 57.53 8.42 3.4 0.36 30.29 100

West Papua 72.62 13.87 8.57 0.2 4.74 100

Papua 59.09 12.43 4.01 0.48 23.99 100

2018

2019

Province

Distribution of Households by Province and the Use of 

Sanitarial Facilities
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8.3.3  State

8.3.3.1  Reduced Forests Areas

The land areas for 3 forest types (primary, 

secondary and plantations) are shown in Table 

8.4 below. For Papua Province during one year 

there was a decrease in forest area by 0.9%, 

while for West Papua Province there was a 

decrease in forest area by 1.4%. In total for the 

two provinces there has been a decrease in forest 

area by approximately 1% compared to the 

forest area in early 2017. In 2019, there was a 

decrease in the area of   primary forest in the two 

provinces while in Papua Province there was a 

signicant increase in the area of   planted forests in 

2019.

Figure 8.12 Map of BOD Loading for the Two Provinces for the Year of  2019
Source: Calculation Results, 2020

Table 8.4 Forest Type Area in Papua and West Papua Province during the Period of  2017-2019 (1000 Ha)
Source: KLHK, 2020
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Province/ Forest type 2017 2018 2019

Primary forest 25,497.0 25,204.0 25,328.0

Secondary forest 8,329.0 8,539.0 8,712.0

Planted forest 2.0 1.6 3.8

Sub total 1 34,044.0 33,745.0 34,044.0

Primary forest 5,761.0 5,759.0 5,733.0

Secondary forest 2,989.0 2,992.0 3,142.0

Planted forest

Sub total 2 8,875.0 8,751.0 8,875.0

Total 42,919.0 42,496.0 42,919.0

Papua Province

West Papua Province



8.3.3.2  Increased Plantation Areas

In Papua Province, the area of   rice elds tends to 

increase from 2015 to 2017 as well as non-paddy 

agricultural land which also tends to increase. The 

same situation also occurred in West Papua 

Province where both land for paddy elds and 

non-rice elds tended to increase from year to 

year. In total in both provinces the area of 

  agricultural and plantation land has increased 

signicantly in the past three years.

8.3.3.3  Increasing Solid Waste 

Generation

Economic and industrial growth as well as an 

increase in population, especially in urban areas, 

are pressing factors for the increase in the 

generation of solid and industrial waste. The 

following is an estimate of the generation of urban 

(household) solid waste in Papua and West Papua 

Provinces. The average increase in solid waste 

generation in West Papua Province is 2.4%, while 

in Papua Province it is 1.7% during the 2017-2019 

period. With an average density of around 91 

kg/m3, the volume of waste per year in the two 

provinces is 1.2 million m3/year and 5.2 million 

m3/year. 

 

Table 8.5 Agricultural Areas in Papua and 
West Papua Province during the Period 
of  2015-2017 (Ha)
Source: Kementan, 2020

Figure 8.13 Map of IKTL value for Papua Ecoregion for the Year 2019
Source: KLHK, 2020

Figure 8.14 Estimation of Municipal Solid Waste 
Generation at the Two Provinces, 2017-2019
Note: Assumed solid waste generation is 0.7 kg / person / day

Province/ Agricultural 

land type
2015 2016 2017

Paddy 97,527 103,760 107,086

Non-paddy 2,156,454 2,186,620 2,227,775

Sub total 1 2,253,982 2,290,380 2,334,862

Paddy 20,386 21,360 21,479

Non-paddy 2,756,373 2,760,074 2,809,312

Sub total 2 2,776,759 2,781,434 2,830,791

Total 5,030,741 5,071,814 5,165,653

Papua Province

West Papua Province
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Based on waste composition, solid waste in Papua 

province is dominated by organic waste from 

food scraps, while plastic composition is around 

16-18% (see Figure 8.15). Considering that 

many big cities are located on the beach, waste 

disposal (especially plastic) is very prone to occur, 

also seen from the low number of waste 

delivered  to the TPA.

Table 8.6 Landll Information and the Quantity of Waste Coming to the Landll in Papua Province
Source: http://ciptakarya.pu.go.id/plp/simpersampahan/baseline/rosampahdataproplist.php?id=9400&tabid=datateknis

Figure 8.15 Average Solid Waste Composition in Papua Province
Source: SIPSN, 2020

The landll information (TPA) and the quantity of 

waste entering the TPA are shown in Table 8.6 

below (PU Cipta Karya, 2020). The capacity of 

the TPA is 1.3 million per year, while the 

estimated waste generation is 5.2 million per 

year. Meanwhile, real eld data, only about 180 

thousand m3/year of waste has been transported 

to the TPA. So the potential for illegal handling 

such as dumping in non-landll areas and open 

burning of waste is still very high due to the 

inadequate system of waste management in 

urban areas in the two provinces. 

Estimating industrial waste is more difcult due to 

the lack of important data for each type of 

industry in the two provinces. Based on the 

growth of existing industries and types of 

industries where the number of manufacturing 

industries has been very few, industrial waste 

with domestic characteristics will be expected to 

be more dominant.. The problem is that besides 

industrial waste, which also has a dominant plastic 

composition, also waste from mining operations, 

especially tailings waste. This tailings waste has 

been reported to have been managed by the 
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City/ District

Landfill 

Capacity 

(m3/year)

Landfill Total 

Area (Ha)

Landfill Cell 

Area (Ha)

Waste goes into the 

Landfill (m3/year)

Kabupaten Merauke 372,750 18 4 18,086

Kabupaten Jayawijaya 81,900 3 1 15,713

Kabupaten Jayapura 144,900 10 1 23,451

Kabupaten Nabire 130,200 15 1 21,090

Kabupaten Biak Numfor 89,250 4 1 13,994

Kabupaten Mimika 39,900 0 0 13,990

Kabupaten Boven Digoel 105,000 4 1 13,140

Kota Jayapura 373,170 20 4 60,410

1,337,070 179,874



industry and this waste cannot be avoided from 

mining operations with the large  volume. This 

tailings waste is the residual water and natural 

rock on the surface of the ground which is very 

ne after the concentrate is separated from the 

ore in the processing plant. Its management is by 

channeling tailings to an area dened in the 

lowland and coastal zone, which is known as the 

Modied Ajkwa Deposition Area (Mod ADA). 

Because the drainage uses river channels, 

intensive monitoring is required along the 

identied routes. 

8.3.3.4  Water Shortage

The percentage of clean water sources used by 

the community in both provinces is presented in 

Table 8.7. In general, the number of people 

served by PDAM through the piping system is still 

very low of  4.1% (Papua) and 7.51% (West 

Papua), respectively. In big cities like Jayapura 

PDAM services only cover 25% of the 

population. In Papua Province the community 

relies on spring water and bottled drinking water 

while in West Papua Province, it relies on bottled 

water, wells and rainwater. Therefore, there are  

many people who complain about the lack of 

clean water, especially during the dry season and 

in zones where the improvement of PDAM 

services are still required. 

The Figure 8.16 above shows data on the 

percentage of households that have access to a 

decent drinking water source based on two 

provinces. This gure shows a trend that 

continues to increase every year during the 2014-

2019 period. In 2019 the percentage of 

households that had access to proper drinking 

water for Papua province reached 60.85%, while 

West Papua was 81.85%.

Table 8.7 Percentage  (%) of Different 
Water Resources Used by Communities 
in Papua and West Papua Province 
Source: BPS of Papua and West Papua ,2020

Figure 8.16 Percentage of Households Having Proper Access 
to the Drinking Water Resources by Province
Source: BPS, 2020b

Ĭ ŎÞǾŃÑ Papua
J ÑŒP 

Papua

Piping system 4.1 7.51

Pumped ground water 2.1 2.83

Bottled water 26.28 45.79

Well 6.2 12.87

Spring water 37.2 12

Surface water 4.36 5.8

Rain water 19.6 13.21

Others 0.16  -
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8.3.3.5  Surface Water Quality 

Deterioration

The discharge of untreated wastewater from 

both the domestic and industrial sectors has 

polluted surface water bodies.. In 2017, based on 

the measurement of the water quality index (IKA) 

by the Ministry of Environment and Forestry, 

Papua Province was scored 61.78 and for West 

Papua Province it was 81.25. This condition 

reects the deteriorated pollution conditions in 

Papua Province compared to West Papua 

Province. From the monitoring results it was also 

found that several pollutant parameters had 

passed the quality standards in the two provinces 

indicating the  water pollution has been occuring.

Figure 8.17 Map of IKA Value of Papua Ecoregion in 2019
Source: KLHK, 2020

8.3.4  Impact

8.3.4.1  Landslide and Flood Disaster

Floods and landslides were also reported to have 

occurred in Papua Province, for example what 

happened in Sentani, Jayapura Regency in March 

2019. In addition, ash oods and landslides were 

also reported to have occurred in Sorong City, 

West Papua in July 2020. This disaster caused 

both losses. loss of life as well as damage to 

houses and public facilities. Natural factors such 

as extreme rainfall are suspected to be the cause, 

but this is also supported by the reduced green 

vegetation condition of the land cover.  

8.3.4.2  Daily Livelyhood

As a result of the oods and landslides, the daily 

lives of the people were disrupted. The increasing 

economic level in urban areas has caused people's 

ability to purchase to increase, but the prices of 

materials have also been reported to  increase. 

170



Figure 8.18 Chart Type Area and Sanitation
Source: BPS, 2020d

8.3.4.3  Worsening Urban Sanitation

Often reported that the accumulation of plastic 

and household waste has been occuring in many 

places such as in Abesau Beach, Youtefa Bay, 

Jayapura City and in various markets or also 

dumping garbage in rivers. Apart from having a 

direct impact on the deterioration of urban 

sanitation, it will also have an indirect impact on 

the occurrence of oods. The high composition 

of organic waste if not handled immediately will 

cause odors and the proliferation of various 

disease vector animals such as ies and mice.

However, the percentage related to proper 

sanitation in the two provinces in this Papua 

ecoregion continued to increase every year 

during the 2015-2019 period, as can be seen in 

Figure 8.18. It can be seen that the percentage of 

proper sanitation in West Papua province in 2019 

reached 76.39%, while in Papua it was 38.27%. 

Even though this value is still very low, with a 

trend that continues to increase every year but 

somehow it shows a progressive improvement of 

sanitation conditions in Papua province.

8.3.4.4  Disturbance on Ecosystem

The most disturbed ecosystems are coastal and 

marine ecosystems, especially from the disposal 

of plastic waste. Usually garbage will be piled rst 

on the beach and then carried by the waves into 

the middle of the waters. In addition it  destroys 

the aesthetics and beauty of the panorama 

especially marine life. It was also reported that 

plastic waste has an impact on reducing 

shermen's sea catch, especially in Youtefa Bay. 

There is much concern that this plastic waste 

pollution will disrupt the biodiversity in the water 

environmenet  in the provinces of Papua and 

West Papua.

8.3.4.5  Worsening Sanitation

The impact of the limited supply of clean water on 

the community and the decline in the quality of 

clean water sources (rivers and lakes) has 

resulted in poor sanitation conditions. The 

Community-Based Total Sanitation Program 

(STBM) reports that poor sanitation conditions in 

Papua is due to the lack of sanitation facilities for 

defecation and a lack of clean water supply. As a 

result, various diseases such as diarrhea and 

dengue fever and dehydration emerge  due to 

lack of clean water. The sanitary conditions in the 

Papua ecoregion can be seen in Figure 8.18 
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below. This gure shows a trend that continues to 

increase every year during the 2015-2019 period 

for the two provinces. The province of West 

Papua in 2019 appears to have reached a fairly 

good percentage of proper sanitation . 

Meanwhile for Papua, although the trend seems 

to continue to increase, the percentage in 2019 is 

still very low.

8.3.4.6  Health Impact

In connection with the previous discussion, poor 

sanitary conditions will cause various disease 

vectors to  disturb public health showing by the 

number of by disease cases. Based on Figure 

8.19, it can be seen that the percentage of the 

population who had complained during the last 

month in the 2015-2019 period of the two 

provinces had a different trend. The province of 

West Papua has a decreasing trend while the 

oppsite condition was seen for Papua Province.

As for the number of disease cases according to 

the type of disease, as shown in Table 8.8, water-

borne diseases dominate the cases in 2018 in 

both provinces. The highest number of disease 

cases was in the province of West Papua, namely 

malaria (suspected) and diarrhea with a total of 

92,410 and 9,956, respectively. Papua Province 

has higher number of malaria cases (suspected) of 

432,331, and the number of cases of diarrhea 

disease is 19,352 cases.

Table 8.8 Number of Disease Cases by Province and Disease Type, 2018
Source: BPS, 2020

Figure 8.19 Percentage of People Having Disease Complain by Province in 2018
Source: BPS, 2020
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Ĩ ǾŎQÒŌŃÑ

Í ÞÖNÑǾ ŎŅ 

case  - 

Malaria 

(Suspected)

I ÞŌŊ 

disease
Ĩ ŌÑÞÖŎŌÒM Leprosy

İ ÑPMŌÞŒ 

Neonatorum
Ì ÑMŒÕÑŒ Diarrhea Dengue

ĢHĲ           

(new cases)

ĢHĲ 

(cumulative)

Ĭ ÑŔÞMÕ 

infected 

case

West Papua 92410 747 411 640 0 2 9956 228 – 1741 NA

Papua 432331 3671 379 1466 0 391 19352 193 1601 22538 NA



8.3.5  Response

8.3.5.1  Land and Forest Rehabilitation

According to PP. 35 of 2002, the Reforestation 

Fund is a fund for reforestation and forest 

rehabilitation as well as its supporting activities 

which are collected from the holders of business 

permits for the use of forest products from 

natural forests in the form of timber. In 2018 the 

PNBP contribution from the Reforestation Fund 

in the Papua Ecoregion was Rp. 281,539,819,455, 

-. The existence of conservation areas in Papua 

and West Papua is determined based on the 

Decree of the Minister of Forestry Number 782 

of 2012 and Decree of the Minister of Forestry 

Number 783 of 2014, so that the management of 

conservation areas has been  carried out by the 

local government. 

8.3.5.2  Remote Community 

Empowerment

Community involvement is one of the most 

important things  in the forest management. It 

was reported that in 2018 all UPTD KPHP Model 

Yapen programs involved the community as part 

of the work program. In 2018, 5 farmer groups 

for HHBK brown sugar had formed and involved 

2 community groups in Sarawandori,  to conduct 

a study tour to Yogyakarta for 5 days.

Some of the activities carried out by KPHP Unit 

XXIX Keerom in 2018 included efforts to form 

farmer groups in several locations (Formation of 

Forest Farmer groups in Kampung Jaifuri, 

Formation of Forest Farmers groups in Sangke 

Village), patrols of forest protection and forest 

re control ,  meetings and survey with 

stakeholders in an effort to coordinate and 

support the production of environmental and 

forestry goods and services. The development of 

social forestry is focused on the potential 

vegetation in each area. Gaharu, Pinang, Sago and 

Pala  are some examples of potential plantation 

that can be ciltivated in the Papua Ecoregion.

Based on Ministerial Regulation Number P.78 / 

MENLHK / SETJEN / SET.1 / 9/2016, the   forest 

areas managed by the community and developed 

as a village-based forest product production 

center is one of the key performance indicators 

for the KLHK.  Village forest is State Forest that is 

managed by the village and utilized for the welfare 

of the village inhabitants. Village Forest 

Management Rights in the Papua ecoregion 

covering an area of   86,962 hectares with a total of 

2,979 households in 2018 with the addition of 

Waropen and Sorong Regencies as described in 

Table 8.9.

Table 8.9 Rights for Managing the Village Forests in the Two Provinces in 2018
Source: Statistik Lingkungan Hidup dan Kehutanan Tahun 2018

Í Ŏ Province City
Í ÞÖ NÑǾ 

of Villages

Í ÞÖ NÑǾ ŎŅ 

Households
Į ŌÒP Area (Ha)

1 Papua Biak Numfor 5 596 5 1,447

Jayapura 9 1,386 9 44,474

Keerom 1 60 1 1,935

Merauke 3 - 3 2,673

Waropen 1 - 1 2,848

19 2,042 19 53,377

2 Papua Barat Fak-Fak 13 858 13 30,040

Sorong 2 79 1 3,545

15 937 14 33,585

Total (1)

Total (2)
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8.3.5.3  Improvement of Solid Waste 

Management Service in Urban Areas

The Provincial Government intensies the 

improvement of municipal solid waste system 

services in collaboration with the Public Works 

Ofce of Cipta Karya. In Papua Province the 

government has issued 3 regional regulations 

relating to solid waste management, namely 

PERDA No. 15 of 2011, No. 3 of 2012, No. 10 of 

2012 and No. 11/2012. Apart from that, 

programs to increase the number of means of 

transporting waste such as Dum Trucks, Arm 

Rolls, Compactors, Garbage Carts, Garbage 

Motorbikes and Pick ups have been  carried out 

either through the APBD budget or any 

assistance from the central government. Six new 

TPAs   were built in 2014-106 with APBN funds 

and are still in active condition till now. 

Figure 8.20 
Waste Bank in Jayapura
Sumber:  https://kabarpapua.co/hingga-
juli-2017-ada-20-ton-sampah-warga-
kota-jayapura-dikelola-bsj/bank-sampah-
jayapura-kabarpapua-co-ramah/

Figure 8.21 
Community Involvement 
in Waste Bank Program
Sumber: https://wonepapua.com/2018/
05/29/tahun-ini-penerimaan-di-bank-
sampah-menurun/
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Community participation is strongly supported 

by the government, namely:

1. TPST 3R in ve locations, namely: Kota Baru 

(2015), Argapura (2015), KSM Citra Karya 

(2015), KSM Cares Santa Rossa (2015), and 

KSM NUmbay in 2018. 

2. Waste bank in two locations: Bank Sampah 

Sejahtera 3981 in 2013 and Bank Sinji Weci in 

2014.

3. Community awareness raising program to 

ban throwing garbage to the marine 

environment. 

8.3.5.4  Industrial Waste Management

The industrial waste management has been 

tightened by the application of regional as well as 

central regulations. The local government, in this 

case the local Environmental Agency (DLH), 

conducts regular supervision of the management 

of hazardous waste (B3 waste) in the industry as 

well as solid tailings from the mining industry. 

Socialization of central government programs 

such as PROPER has been regularly conducted.  

8.3.5.5  Improvement of IPAM 

Capacity

The Ministry of Public Works and Housing has 

provided a Drinking Water Supply System 

Development program. PDAM development in 

Papua Province has been outlined in the 2018-

2023 PDAM development strategic plan. PDAM 

Jayapura has a lso provided free house 

connections for 500 new customers for the 

PDAM anniversary. PDAM Jayapura pipeline 

program, especially to tourist attractions, has also 

been carried out recently.

8.3.5.6  Improvement of Water Supply 

System

The Community-Based Water Supply and 

Sanitation Program (Pamsimas) of Papua 

Province is currently heading towards the stages 

of program implementation. In the initial 

implementation of the 2020 Pamsimas program, 

Pa p u a  Pr o v i n c e  Re g i o n a l  S e t t l e m e n t 

Infrastructure Center (Balai PPW) held a signing 

of a Cooperation Agreement (PKS) contract 

between the PPK Drinking Water Work Unit for 

Settlement Infrastructure Implementation 

Region I, Papua Province. The Ministry of Public 

Works and Public Housing (PUPR) had  built clean 

water and sanitation facilities in Asmat Regency, 

Papua. This area has been known as a swamp area 

that is difcult to extract clean water. In addition, 

the local government also supports the Pansimas 

program by disbursing APBD funds to nance the 

program in the selected villages. 

8.3.5.7  Wastewater Treatment Plant 

Planning

At the national level, KLHK has taken the initiative 

in the 2019 Communal Domestic WWTP 

program in Mimika Regency, Papua Province. The 

Ministry of Public Work through PU Cipta Karya 

has also nanced the construction of communal 

IPAL in Sorong Regency. In Jayapura City, 

according to the Acting Head of UPTD TPA IPLT 

in Jayapura City, the Communal IPAL still needs a 

lot of improvement because it is not yet 

functioning properly. One of the efforts is by 

conducting a comparative study to the other big 

cities in Indonesia.
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reaching 8 million tons per year (IUCN, 2020)

Indonesia is the 2nd largest 

contributor of plastic waste 

to the ocean in the world 

(according to a global study 

by Jambeck and friends, 2017)

CHAPTER 1X

MARINE PLASTIC DEBRIS 
AND BIODIVERSITY  
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National Action Plan (NAP)
for Marine Plastic Waste Tahun 2018 - 2025

1st Strategy  - A national movement to raise awareness 
among stakeholders.

2nd Strategy - Waste control in watersheds, plastic waste 
control from the upstream and 
downstream industrial sectors.

3rd Strategy - Plastic waste management in Coastal and 
Marine Areas. 

4th Strategy -  Funding mechanism, institutional 
strengthening, supervision and law 
enforcement.

5th Strategy -  Research and Development
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9.1  Introduction 

Globally, solid waste has been recognized as the 

second most important environmental problem 

and one of the most highlighted  is plastic marine 

debris  pollution in the sea which reaches 8 

million tons per year (IUCN, 2020). A global 

study conducted by Jambeck et al. (2017) 

revealed that Indonesia is the second largest 

contributor in the world that contributes to the 

marine plastic waste generation. In PPRI No. 59 

of 2017 concerning the implementation of 

achieving the global sustainable development 

goals, solid waste has been explicitly mentioned 

in  the  g loba l  target  6 .6  (urban waste 

management )  and  7 .3  concern ing  the 

improvement of integrated waste management 

(3R). In 2019, of the total waste generation was 

nearly 67 million tonnes with the national plastic 

waste composition is 17.14% or around 11.4 

million tonnes per year (SIPSN, 2018). The 

generation  of annual plastic waste generation in 

Indonesia tends to increase from 2011 to 2013 

(Adipura, 2013), from 429,254 m3 to 507,738 

m3. The types of plastics found in urban waste 

include Light Density Poly Ethylene (LDPE), PP 

(Poly Propilene), High Density Poly Ethylene 

(HDPE), Poly Vinyl Chloride (PVC), Polyethylene 

Terephthalate (PET), Styrofoam, etc. Most of the 

plastic bag waste does not reach the landll and 

only a small amount has been recycled, therefore 

subtantial amount has been ending up  in 

waterways, rivers, and nally own to the sea. A 

study conducted by the World Bank (2017), 

Ministry of Environment and Forestry's 

D i rec tora te  Genera l  o f  Po l lu t ion  and 

Environmental Damage Control (PPKL) found 

that the types of plastic commonly found in the 

Indonesian marine environment are plastic 

(42%), wood (24%), and rubber (13 %) diapers 

(21%), plastic bags (16%), plastic packaging 

(5%), and other plastics (9%) (see Figure 9.1).

Figure 9.1 Marine Waste Composition in Indonesia 
Source: Direktorat PPKL, 2019
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This chapter discusses the causal relationship of 

the driving, stressing factors, conditions of marine 

plastic waste pollution, and its various impacts, 

one of which is on biodiversity. In addition, 

various efforts have been made by the 

government to cope with marine plastic debris 

pollution including the implementation of the 

Action Plan for handling marine plastic waste 

2017-2025 (https://maritim.go.id/portfolio/ 

indonesias-plan-action-marine-plastic- debris-

2017-2025 /). DPSIR analytical framework for the 

problem of plastic waste and biodiversity can be 

seen in Figure 9.2. 

Text Box 9.1 

Marine plastic debris pollution isknown as one of the 

global challenge today. This problem has become the 

world's attention in 2012, at the time of the UN 

meeting in Brazil (Rio Conference +20) with the 

results including that there is a need for action to 

reduce waste pollution that will damage coastal and 

marine ecosystems. Other global commitments as a 

foundation for tackling plastic waste are: Global 

Program of Action for the Protection of the Marine 

Environment from Land-based Activities 1995, Plastic 

Debris in the World's Ocean, Marine Litter A Global 

Challenge 2009, 5th International Marine Debris 

Conference 2011 and Marine plastic debris and 

microplastic - Global lessons and research to inspire 

action and gide policy change 2016. Plastic waste has 

spread widely and has become a problem from an 

environmental, ecological and economic perspective. 

The plastic waste is expected to continue to increase 

by 10% of all newly produced plastic that in turn will be 

dumped and end up in the ocean.

Figure 9.2 
DPSIR Framework 
for Marine Plastic Debris 
and Biodiversity
Source: Analysis Results, 2020
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9.2  Driving force

The driving factors that  trigger other factors that 

cause plastic waste pollution in marine 

environment in Indonesia are the population 

growth rate, the level of welfare and the 

geographical condition of Indonesia as a maritime 

country that has a beautiful sea attraction. 

Indonesia is one of the countries with the highest 

population and population growth rates in the 

world of more than 268 million in 2019 with an 

annual average percentage increase in population 

of 1.31% (2010-2019) (BPS, 2020). Waste 

generation is inuenced by population and 

growth rate, level of life, way of life and 

population mobility, season and the way of 

handling food. In addition, the urbanization factor 

affects the waste generation by means of  waste 

generation per capita which will be different for 

urban areas (0.6 kg/capita/day) and rural areas 

(0.3 kg/capita/day) (Bappenas, 2010).

Lifestyles are aspect related to the level of 

welfare, especially in cities, which will affect the 

composition of waste, especially food plastic 

packaging waste. The latter  is expected to 

increase if it is not balanced with regulations that 

limits the use of plastics. Statistical data show that 

the level of welfare of the Indonesian people is 

increasing as shown by the decrease in the 

percentage of poor people in urban and rural 

areas  (Figure 9.3). Consequently, this change 

will not only have an impact on the total waste 

generation but also on the composition of waste 

including the generation of plastic waste which is 

predicted to increase along with the increase in 

the level of welfare of a community. Currently, 

the recycling rate for plastic waste is still low at 

only 9-10%, so if the rest is not disposed of in the 

environment (sea, river, land, etc.), it ends up in 

the landlls. Therefore, the government policy in 

prohibiting the use of plastic waste or increasing 

the 3Rs efforts will help reducing  the generation 

of this plastic waste in the future, especially after 

the adoption of Presidential Regulation Number 

97 of 2017 concerning Policies and National 

Strategies for the Management of SRT and SSRT. 

Data on the changes in the percentage of poor 

people from year to year in rural and urban areas 

can be seen in Figure 9.3 as follows.

Indonesia is a maritime country with a total area 

of   7.81 million km2 and of this total area 3.25 

million km2 is the ocean and 2.55 million km2 is 

the Exclusive Economic Zone (EEZ). Only about 

2.01 million km2 consists of  land. With the vast 

area of   the existing sea, Indonesia has enormous 

marine and sheries potential (KKP RI, 2020). In 

add i t i on ,  I ndones i a  ha s  an  enormous 

international and domestic tourism potential with 

its maritime nature. Thousands of rivers as well as 

other surface water are connected to the ocean 

system which in turn carries along with it waste 

water and other materials. In addition, there are 

around 24 cities (provincial capital cities, see 

Figure 9.4) which are located in coastal areas, 

which allow waste generated at the land-base to 

be disposed of to the sea-base if the municipal 

solid waste management is not properly 

managed, as is happening now where only around 

60% of waste is transported to the landlls. This 

shows the vulnerability of direct discharge from 

land-base to sea-base. Map of major cities in 

Indonesia located in coastal areas can be seen in 

Figure 9.4. 

Figure 9.3 Changes in Number of Poor People 
in the Rural and Urban Areas
Source: BPS, 2020
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9.3  Pressure

The driving factors above then create other 

factors that directly affect marine plastic debris 

pollution in Indonesia. This is known as the 

pressure factor on environmental conditions 

which includes the following aspects : i) technical 

operational management of urban solid waste, ii) 

participation (public awareness) and lifestyle, and 

iii) maritime tourism activities.

9.3.1  Technical Operation of Solid 

Waste Management

Waste generation in Indonesia is predominantly 

generated more in cities compared to rural areas. 

The majority of provincial capitals in Indonesia 

(24 cities) with high population and waste 

generation, are located in the coastal areas. The 

level of solid waste service in these cities 

(operational technicalities) determines the 

generation of waste illegally dumped into surface 

water bodies (rivers and seas). The higher the 

level of service in urban areas, the higher the 

percentage of waste transported to the landll, 

and conversely, the lower the level of service, the 

possibility of waste being disposed of into surface 

water bodies is possible. In urban solid waste 

management, several factors need to be 

considered, namely: legal umbrella, facilities and 

infrastructure, nancing and increasing public 

awareness. Currently, the weaknesses in the 

management of the solid waste system in 

Indonesia are due to the following factors:

Ÿ Support from the city government for 

handling solid waste problems ;

Ÿ Commitment from the city government to 

properly manage the  solid waste ;

Figure 9.4 Big Cities Located at the Coastal Areas in Indonesia
Source: Wibowo dan Supriatna, 2014
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Ÿ Community knowledge about solid waste 

management systems that comply with 

regulations and standards.

More specical ly, the pattern of waste 

management in Indonesia is generally still far from 

ideal from the basic principles of integrated solid 

waste management. The limited capacity of city 

waste managers in the operational technical 

aspects and nancing dimensions is not 

sufciently supported by institutional aspects, law 

enforcement and community participation in 

reducing and handling waste.

Since Government Regulation No. 18 of 2008 

concerning Waste Management is enforced, so all 

landlls   that apply open dumping must be closed 

and replaced with a controlled/sanitary landll. 

However, until now the sanitary landll technique 

is rarely applied in Indonesia. There are a total of 

229 active landlls in Indonesia that are operated 

either by open dumping or controlled / sanitary 

landlls, and are spread over country with a total 

area of   4,585 Ha  (http: //ciptakarya.pu .go.id / plp 

/ simpersampahan). Nationally, the share of solid 

waste transported to landlls is within the range 

of 65-69%. To date, there are 19 TPST units and 

1,113 3R TPS spread throughout Indonesia 

(http://ciptakarya.pu.go.id/plp/simpersampahan)

. In addition, to support the accelerated 

implementation of the 3R (Reduce, Reuse, 

Recycle) as mandated in the Jakstranas program, 

currently there are 5,244 Waste Banks spread 

across 34 provinces and 219 districts / cities in 

Indonesia. The waste bank is estimated to be able 

to contribute to the reduction of national waste 

by 1.7% of the national solid waste generation 

(Unilever, 2013).

Financing is another important aspect of solid 

waste management in Indonesia. The need for 

whole management process reaches Rp. 31.7 

trillion (T) per year consisting of collection (8%), 

transport (44%) and TPA (48%) (World Bank, 

2017). Of these needs, funds from the APBN 

from 2015-2018 of  Rp. 4.7 trillion (for the 

Ministry of Public Works and Housing only) show 

a quite signicant difference. The potential for 

new nancing is the introduction of the waste 

bank concept by the Ministry of Environment and 

Forestry (KLHK) through Ministerial Regulation 

No. 3 of 2012 concerning Recycling and Waste 

Banks. Until 2015, the KLHK has helped establish 

a total of 1,195 waste banks throughout 

Indonesia. This program has collected a total 

income of Rp. 15 billion and has processed a total 

of 2,200 tons of waste per month in 2012 

(Damanhuri, 2017).

9.3.2  Social Awareness   

According to the National Statistic Agency (BPS, 

2018), the level of environmental awareness in 

Indonesia was  measured through surveys and 

one aspect of the survey was related to solid 

waste. This information was compiled by 

measuring: (a) waste selection; (b) handling of 

waste; (c) treatment of used goods; (d) shopping 

bags. Survey results aim to know whether the 

community handled waste in an environmentally 

friendly or in the opposite way. Handling waste in 

an environmentally friendly manner means that it 

is carried out by ofcers, dumped into a 

temporary shelter (TPS), recycled, composted / 

fertilized, and deposited in a waste bank.

The survey results strongly reect the lack of 

community participation in waste management in 

Indonesia. The awareness index value related to 

the issue of waste in Indonesia is very high, 

reaching 0.72, indicating a low level of public 

awareness to waste management. The survey 

also informed that most of the commonly 

practiced waste processing by the community is 

burning garbage (53%), throwing garbage into 

rivers / gutters (5%), and carelessly places 

(2.7%).

In addition, to reduce plastic waste by bringing 

their own shopping bags, is still limitedly 

implemented. Survey revealed that 81.4% of 

respondents rarely carry their own shopping bags
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when shopping. This condition greatly affects the 

amount of plastic waste generation in Indonesia. 

It is noteworthy, in general, the people's 

ignorance of waste handling is signicant, even on 

densely populated islands, which illustrates the 

amount of pressure on waste management in big 

cities on the western islands of Indonesia, 

especially in cities located in the coastal areas.

9.3.3  Marine Tourism Activity    

The natural beauty of Indonesia attracts many 

tourists (domestic and international)  to visit 

Indonesia  especially for marine tourism. 

Statistical data on the number of visits by foreign 

tourists to Indonesia are increasing from year to 

year except in 2019 and 2020 (due to Covid-19 

outbreak) (see Figure 9.5) and most of them  

aimed at well known marine tourism areas such 

as the islands of Bali, Raja Ampat, Labuan Rajo, 

Bunaken, etc. The increase in the number of 

foreign tourists, especially those who come for 

marine tourism, also has the potential to increase 

waste generation in the tourism locations which 

in turn would affect the generation of marine 

plastic debris. 

According to PP. 60 of 2007, 10 national marine 

conservation areas have been declared . It is 

expected  that  the  des ignat ion  o f  th i s 

conservation areas can protect biodiversity 

through sustainable tourism programs for the 

protection of ecosystems and habitats. The 

carrying capacity to prevent of plastic waste and 

wastewater dumping into the sea should be 

enhanced therefore biodiversity will not be 

disturbed. 
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9.4  State

The current environmental conditions related to 

marine plastic debris pollution are divided into 3 

major parts, namely: an increase in the amount of 

plastic waste generated and dumped into the sea, 

and the current condition regarding biodiversity. 

9.4.1  Increase Generation of Plastic 

Waste 

The estimation of the national plastic waste 

generation was done using the number of 

residents in urban and rural areas  and the per 

capita generation factors taken from Bapenas 

(2010) showing larger value for the urban 

Figure 9.5 Number of Foreign Tourist Visits to Indonesia, 2015-2019
Source: BPS, 2020



population. Then the waste composition data 

compiled by SIPSN (2018) by KLHK was used to 

calculate the generation of plastic waste from the 

national total waste generation and the results are 

shown in Figure 9.6. Plastic waste generation 

increased from 6.7 million tonnes in 2013 to 7.4 

million tonnes in 2019. The average percentage 

increase in the generation of plastic waste is 

directly proportional to the percentage increase 

in population with the aggregate average in cities 

and villages of 1.96%. per year. This prole would 

change in the following year in which efforts to 

reduce the generation of plastic waste through 

the implementation of government regulations 

regarding the prohibition of the use of plastic 

packaging and increasing 3R efforts. This is a signal 

that the amount of plastic dumped into the sea 

will also be inuenced by the generation of plastic 

waste, especially in the community as well as 

efforts to improve the solid waste service system 

in urban areas, especially in 24 big cities located in 

the coastal areas.  

9.4.2  Increase Amount of Plastic 

Debris Dumped to the Sea

Data on the amount of marine plastic debris 

Indonesia was estimated by a global study 

conducted by Jambeck et al. (2017). However, 

this study was based on rough assumptions that 

have not been carried out in detail survey in 

various water areas in Indonesia and also relies 

heavily on the secondary data. For this reason, 

the Indonesian Institute of Sciences (LIPI), the 

Center for Oceanographic Research  conducted 

a study on the initiation of Indonesian marine 

debris data to complement the national action 

plan for handling marine debris in accordance 

with Indonesian Presidential Regulation No. 83 of 

2018. In this study, LIPI collaborated with various 

government institutions, universities and non-

governmental organizations (NGOs).

The stranded marine debris monitoring survewas 

carried out in six regions (18 locations) in 

Indonesia from February 2018 to March 2019, 

namely Sumatra Region (Aceh, Belawan, Bintan, 

Padang), Java Region (Pramuka Island, Pari Island, 

Semarang), Kalimantan Region ( Pontianak), Nusa 

Tenggara Region (Denpasar, Mataram, North 

Lombok, Kupang), Sulawesi Region (Makassar, 

Manado, Bitung), Maluku Papua Region (Ambon, 

Tual and Biak). The marine waste categories that 

are monitored were grouped into seven 

categories of waste, namely plastic and rubber, 

metal, glass, wood (processed), cloth, others, and 

hazardous materials. The marine debris research 

approach carried out in this academic paper 

adapted the standard methods of the National 

Oceanic and Atmospheric Administration 

(NOAA) Technical Memorandum NOS-OR & R-

46 ,  pa r t i cu l a r l y  t he  shore l i ne  su rvey 

m e t h o d o l o g y  a n d  N O A A  Te c h n i c a l 

Memorandum NOS-OR & R-48 methods.  

Figure 9.6 Increase of the National Annual Plastic Waste during the Period of  2013-2019
Source: Analysis Results, 2020



the State of Indonesia’s Environment 2020

The average percentage of plastic waste that was 

monitored during monitoring was 47.58 ± 

11.79% of the total marine debris stranded on 

t h e  b e a c h  o r  a b o u t  3 . 2 6  ±  1 . 3 0 

plastics/m2/month or 113.57 ± 83.88 gr 

plastic/m2/month. From the 18  locations, there 

were ve coastal areas with the most plastic 

waste, namely Padang, Makassar, Manado, 

Bitung, Ambon. The dominant plastic waste 

found in all areas and the observation locations is 

single-use plastic waste, such as plastic bags, 

straws, cigarette butts and styrofoam. The 

average plastic waste in the western monsoon 

season reached 4.55 ± 2.15 plastic/m2 with an 

average weight of 115.91 ± 85.01 gr plastic/m2. 

During the eastern monsoon season, plastic 

waste was found to reach 2.46 ± 1.20 plastic/m2 

with an average weight of 90.15 ± 74.30 gr 

plastic/m2.

With the assumption that there is no plastic waste 

o r i g i n a t i n g  f r o m  o u t s i d e  I n d o n e s i a 

(transboundary transport), of all plastic waste 

generated by anthropogenic activities, 30% was 

accumulated on the coastline with the total length 

of 99,093 km; The estimated waste generated by 

community activities is 268,740 - 594,558 tonnes 

per year.

Figure 9.7 The Average Weight Distribution of Plastic Waste Stranded at the Study Location 
during the West Monsoon Season (October - March) and the East Monsoon (April - October)
Source: LIPI, 2019
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The spatial distribution of plastic waste stranded 

at the study location in the two seasons (October 

- March and April - October) can be seen in 

Figure 9.7. The largest amount of plastic waste 

was observed in Makassar, Ambon and Manado 

consistently in both seasons where the location of 

this location is a big city in Eastern Indonesia. As a 

way of example,  Manado,  is a famous marine 

tourism location hence it si expected to have 

observed high amount of marine debris.

In addition, during the 2017-2019 period, the 

Directorate General of PPKL,   KLHK has carried 

out monitoring of marine debris in 24 locations in 

22 provinces throughout Indonesia. The location 

selection was adjusted to the criteria given in the 

PPKL Directorate General Marine Debris 

Monitoring Guidelines. Along with  LIPI's work, 

an inventory of marine debris was carried out to 

obtain basic marine litter data on the coast, 

especially the coastal waste. This is to determine 

the threats to coastal and marine ecosystems, 

which are useful as inputs in efforts to control 

pollution and damage to coastal and marine areas. 

The marine debris that was sampled was beach 

litter with macro size (greater than 2.5 cm) and 

meso (0.5 - 2.5 cm). The weight (gr/m2) and also 

the composition can be seen in the following 

Figure. In general, the largest solid waste density 

was in the provinces of South Sulawesi and 

Central Sulawesi, followed by West Java and 

Aceh. 

9.4.3  Current Condition of the 

Indonesian Biodiversity

Indonesia is one of the countries with the highest 

biodiversity value in the world together with 

Brazilia and Colombia, of the biodiversity value of 

18 and an endemism value of 22 (KKP, 2017). 

Indonesia is a home to 11% of all plant species in 

the world, more than 40% of molluscs, 12% of all 

mammals, 17% of all birds (ranked 1st in the 

world), 24% of all amphibians, 32% of all reptiles, 

and more than 45% of all sh species in the world 

(KKP, 2017). 

For sh resources, there are more than 8,000 

types of sh and of these, around 1,300 are 

freshwater sh species or about 10% of the total 

species in the world. Until 2014, 32,800 types of 

sh could be identied, including 1,218 types of 

freshwater sh. It was estimated that Indonesian 

ocean has about 20-25% of the sh population 

worldwide. Likewise, Indonesia's marine 

biodiversity holds an extraordinary diversity. The 

area of   coral reefs in Indonesia reaches 2.5 million 

Ha with an area per island can be seen in Table 

9.1.

Figure 9.8 The Weight of Marine Debris and Its Plastic Composition (in gr/m2) 
in Various Locations in Indonesia
Source: Direktorat PPKPL KLHK, 2019
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Coral reefs are habitat to various marine life such 

as reef sh, shellsh, and echinoderms. In 

addition, coral reefs also act as protectors of 

coastal ecosystems, sources of medicine and 

research, tourist attractions and sources of 

livelihoods. In Indonesia, 362 species of 

scleractinia were found which belong to 76 

genera, making Indonesia the epicenter of the 

distribution of the world's corals (KKP, 2017). The 

status of coral reefs in Indonesia was reported to 

be 35% in poor condition, 35% moderate, 24% 

good and 6% very good. Indonesia is also rich in 

sea cucumbers (sea cucumbers) and there were 

350 types of sea cucumbers and until 2015 only 

33 species were identied. 

The Indonesian ocean environments are the living 

place and migration route for the world's marine 

mammals. All marine mammals in Indonesia have 

been designated as protected marine biota 

according to the PPRI No. 7 of 1999 including 

whales, dolphins, mahakam dolphins and 

dugongs, whose numbers are decreasing over 

times. Indonesian marine waters are also a home 

for various types of turtles such as hawksbill, 

leatherback turtles, green turtles, lekang turtles 

and tempayang turtles. In addition, there are 112 

species of sharks found in the Indonesian sea. The 

distribution of turtles and sharks in Indonesian 

marine waters can be seen in Figure 9.9. 

Table 9.1 Area of   Coral Reefs by Island 
in Indonesia, 2017
Source: KKP, 2017

Figure 9.9 Distribution of Turtle and 
Shark over the Indonesian Ocean
Source: KKP, 2017
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Island Area (Ha)

Bali 8,837

Jawa 67,869

Kalimantan 110,304

Maluku 439,110

Nusa Tenggara 272,123

Papua 269,402

Sulawesi 862,267

Sumatera 478,587

Total 2,517,858



In addition, Indonesia's marine environments are 

rich in various types of sh (pisces), molluscs and 

coelenterata (sea bamboo). Some of them are 

types that are considered to be almost extinct. 

There are more than 20 priority sh species by 

the Ministry of Marine Affairs and Fisheries for 

2015-2019, namely Arwana, Napoleon, Terubuk, 

Banggai Capungan Fish, Eel, Chainsaws, Manta 

Rays, Mola Mola, Whale Shark, Sea Horse, Turtle, 

Dugong, Sea Cucumber, etc. This aquatic biota is 

vulnerable to the impact of the increasing amount 

of plastic waste in the sea (marine plastic debris).

9.5  Impact

The existence of plastic waste in the sea can have 

an impact on the economy particularly tourism 

and shing industry, marine environment and 

underwater life, as well as human health.

9.5.1  Threat to the Fishing Industry 

and Marine Tourism

Figure 9.10 shows the distribution of marine 

tourism in Indonesia. Marine coastal tourism in 

Indonesia is curently growing and contributing to 

the local community welfare particularly for 

creative industry players. Plastic waste that has 

not been managed properly has the potential to 

have a negative impact on environment, affect the 

cleanliness of tourism areas, and may cause 

discomfortness for the visiting tourists (Kurihara 

in Khalik, 2014). The Plastic waste in several 

marine tourism areas can be seen in Figure 9.11.

Figure 9.10 The Distribution of Marine Tourism in Indonesia
Source: BPS, 2017
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The presence of plastic waste has also negative 

impact on the shing industry. One of which 

microplastics can cause damage to shing gear. It 

was estimated that seven million of Indonesians 

who lived from the sheries sector will be 

affected by the deteroriation of marine 

environment due to the presence of plastic 

waste. In fact, so far the sheries sector has 

contributed of USD 29.6 billion or 2.6% of the 

total gross domestic product (GDP) and 

contributed 2.4% of the  shery exports.

9.5.2  Threats to the Environment and 

Underwater Life

Marine plastic debris has an impact on the marine 

environment and sea life through the following 

mechanisms: entering the digestive system, 

trapping biota by plastic waste, due to its toxicity 

and bioavailability, and entering the food chain as 

a vector of invasive species (Stevenson 2011). 

Therefore, the presence of plastic waste in the 

ocean for the environment causes a disturbance 

in the nutrient balance in the sea, endangers the 

safety of underwater animals, damages coral 

reefs and mangroves, reduces phytoplankton 

populations, and threatens the existence of 

seabirds. 

a. Disturbance of Nutrient Balance in the 

Sea

Microplastics or plastic debris have smaller than 

5mm in size, with non-degradable properties, 

and thus may cause disruption of the natural 

balance (Asia and Arin 2017), contaminating the 

aquat ic  environment and marine b iota 

ecosystems, especially benthic animals and 

pelagic sh (Smith and Markic 2013; Wright et al. 

2013). Microplastics are also a major threat to 

lter and feeder animals such as whales and rays 

(Manta Ray). Both types of sh have a big role to 

absorb large amounts of water to be ltered and 

the nutrients distributed to thousands of 

underwater species. 

Figure 9.11 Environmental Pollution of 
Plastic Waste in Marine Tourism Areas
Source: BPS, 2019

Figure 9.12 
Documentation of manta rays full of plastic waste 
off the coast of Nusa Lembangan, Bali
Source: https://www.mongabay.co.id/2018/03/12/ini-hasil-pemantauan-
sampah-plastik-di-nusa-penida-setelah-viral-video-penyelam-inggris/
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b. Endanger the Safety of Underwater 

Species 

The existence of plastic waste in Indonesian 

waters can threaten the survival of various marine 

species, including sh, marine mammals and sea 

turtles. The causes of death for turtles in 

Indonesian oceans include entanglement in shing 

gear and plastics, and/ or the entry of plastic 

waste into the digestive tract as seen in Figure 

9.14. Globally, 267 species are exposed to plastic 

waste hazards, of which 84% are sea turtles and 

43% are marine mammals (www.panda.org). 

Figure 9.13 shows another example of the 

impact of plastic waste in the sea is the death of a 

sperm whale that had ingested of nearly six 

kilograms of plastic and was found stranded in the 

waters of Kapota Island, Wakatobi National Park, 

Southeast Sulawesi. Another example that plastic 

wastes were found in the digestive tract of 

ancient sh Coelacanth in waters in North 

Sulawesi. The results of LIPI's research showed 

that sh that consumed nanoplastics had 

disturbances in their swimming and eating 

patterns (tirto.co.id). Microplastics were also 

found in the shrimp body where as many as 63 

percent of the shrimp studied contained 

microplastics which were dominated by synthetic 

bers (Widianarko et al, 2018). 

Figure 9.13 
Infographics of Plastic Trash Found in the Belly of 
the Whale Dead in the Wakatobi 2018
Source: Kompas.com

Figure 9.14 The Dangers of Plastic Waste against The Safety of Marine Fauna
Source: Mongabay.co.id

Crabs Sea TurtlesOther Sea Organisms Whales
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c. Deteroriation of Mangrove and Coral Reef 

Ecosystem

Coral reefs play a major role because they 

provide habitat for marine species, regulate 

carbon and nitrogen levels in the air, and produce 

essential nutrients for the marine food chain. The 

ecological function of mangroves is to prevent sea 

water intrusion, coastal abrasion, absorb 

pollutants, and function as a habitat for aquatic 

and terrestrial biota. Mangrove forest has an 

important function as a living habitat for wildlife, 

true mangrove habitat and association mangrove 

which is very helpful for wildlife as a habitat for 

hundreds of species of birds, insects, mammals, 

long-tailed monkeys (Macaca fascicularis) and 

civets (Paradoxurus sp), sh, crustaceans, and 

various types of reptiles. Therefore, mangrove 

forests play an important role in maintaining 

biodiversity. However, the presence of plastic 

waste in the oceans increases the number of 

pathogens in the water rapidly. In fact, globally it is 

estimated that 89% of coral reefs in contact with 

plastic are susceptible to disease (Joleah B Lamb 

(2018). Plastic can also affecting the quality and 

function of the mangrove ecosystem as found in 

approximately 60% of coral reefs worldwide. . 

The chemical impact of marine debris will 

increase with the decrease in the size of plastic 

particles (microplastics), while the physical 

impact tends to increase with the increase in the 

size of the macrodebris (UNEP, 2011) by 

covering the surface of the sediment and the  

growth of mangrove seedlings (Smith 2012). Solid 

waste perticularly plastics can wrap or cover 

mangrove roots, stems and leaves, especially 

newly planted mangroves, as seen in Figure 

9.15.

Figure 9.15 
Impact of Plastic Waste to Coral Reefs and Mangrove
Source: Mongabay.co.id
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Sampah plastik menumpuk menutupi mangrove di pantai timur Surabaya. 
Foto : Petrus Riski



d. Threatens the Existence of Seabirds

Plastic waste also threatens the survival of 

seabirds. Globally, 90% of seabirds eat plastic 

waste mostly in the form of bottle caps, synthetic 

bers of clothing and microplastics (Wilcox, 

2015). The results of LIPI's research on the 

distribution of microplastics in various Indonesian 

waters indicate the threat of spreading 

microplastics in various Indonesian marine 

waters, such as Pangandaran, Lombok, Bali, 

Sumba, Kupang, and others. These microplastics 

which are swallowed by marine animals and 

seabirds will be translocated in their bodies 

particularly from the digestive tract into the 

muscles (Figure 9.16).

e. Harmful to Human Health

Plastics have been known to act as media in the 

distribution of heavy metals as well as microalgae 

to cause algae blooms . The hydrophobic 

characteristic of plastics are may cause 

microplastics become a reservoir for toxic 

chemicals in the environment. Therefore some 

heavy metals such as Cd, Co, Cr, Cu, Ni, and Pb 

can be adsorbed into plastics, especially when the 

pH is high while the water salinity level is low. 

Plastics can also contain organic contaminants, 

including polychlorinated biphenyls (PCBs), 

polycyclic aromatic hydrocarbons (PAHs), 

petroleum hydrocarbons, organochlorine 

pesticides, polybrominated diphenylethers, 

alkylphenols, and bisphenols that cause chronic 

effects such as endocrine disruption in aquatic 

biota (Teuten et al. 2009 ). The threat to the 

species is PCB absorption through the digestive 

system (Derraik 2002). Contaminants that can 

survive and accumulate through the food chain 

can endanger human health in the form of an 

increased risk of developing cancer, disruption of 

the immune system and child development, and 

birth defects.

Plastic contamination in the bodies of marine 

animals is dangerous for human consumption. 

Consumption of marine animals, such as sh, 

squid, shellsh, shrimp, and others, will increase 

the accumulation of microplastics in human 

organs. This can trigger the formation of reactive 

oxygen species as an early indication of cell 

damage in the human body (Ministry of Health, 

2020). Various comorbidities will be a serious 

threat to health due to consumption of marine 

animals / biota contaminated with microplastics. 

Thus, the role of the sea as a food resource will be 

disrupted and harmful to human. 

9.6  Response/ Innovation

Indonesia is the largest archipelago country in the 

world, creating more challenges in managing 

plastic waste in the sea. The Indonesian 

government has stated a target of reducing plastic 

waste by up to 70% by 2025. Therefore, a 

synergistic, measurable and targeted strategy, 

program and activity are needed to reduce the 

generation of plastic waste in the ocean. The 

National Action Plan (NAP) for Marine Plastic 

Waste 2018-2025 was then established as a 

strategic guide for ministries/ institutions as well 

as a reference for the community and business 

players to accelerate the handling of plastic waste 

by 2025. The NAP for marine plastic waste 

consists of ve main strategies as follows : (1) a 

national movement to increase the awareness of 

all stakeholders, (2) management of plastic waste 

from land sources, (3) management of plastic 

waste in coastal and marine areas, (4) develop 

mechanisms for increasing institutional strength, 

funding, and law enforcement, and (5) research 

and development. 

Figure 9.16 Impact of Plastic Waste to Seabirds
Source:  https://www.plasticfree-worldna.com/indonesia-unveils-
plan-to-prevent-16-million-tons-of-plastic-entering-ocean/
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Box 9.2 Statement of Commitment to 70% Plastic Waste Reduction Target by 2025

The actions that have been taken according to the 

NAP for Plastic Waste are as follows:

STRATEGY 1.

A National Movement to Raise Awareness 

among Stakeholders

The rst strategy is a national movement to care 

for marine waste through education for the State 

Civil Service, students, and educators. This 

national movement is in the form of socialization 

regarding the negative impacts of marine waste, 

especially plastics for health and ecosystems, as 

well as socialization related to integrated waste 

management. To date, the National Movement 

for Waste Sorting from Home has been carried 

out in several cities in Indonesia such as Jakarta, 

Bitung City, Mataram City and Semarang. Other 

activities include training on sorting and utilizing 

plastic waste in several regions such as Ponorogo, 

Bandung Regency, Cimahi City, Takalar Regency, 

Bandung City, Malang City and West Manggarai 

Regency. Various awards were also given to the 

business players, mass media, community groups, 

and religious/community leaders who have made 

innovations and pioneering initiatives in the 

management of waste recycling, especially 

plastic. Awards to producers for waste reduction 

initiatives and performance in 2016 and 2017 as 

well as awards for local government performance 

in Adipura waste management. Collaborative 

programs in the plastic waste reduction program 

are also carried out between the Government 

(the Ministry of Environment and Forestry) and 

various stakeholders such as the business world, 

mass media, community groups, and traditional/ 

religious institutions.

Figure 9.17 
Garbage Collection Activities in Coastal Areas
Source: Ministry of Environment and Forestry's Public Relations Bureau, 2019
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STRATEGY 2. 

Waste Control in Watersheds, Control of 

Plastic Waste from the Upstream and 

Downstream Industrial Sectors

The second strategy is waste control in 

watersheds, as well as from the upstream and 

downstream of industrial sectors. The program 

carried out includes the establishment of the 

Minister of Environment and Forestry Regulation 

on the Roadmap for Waste Reduction by 

Producers, which is currently in the enactment 

stage.

STRATEGY 3. 

Management of Plastic Waste in Coastal and 

Marine Areas

The third strategy is the management of plastic 

waste originating from marine transportation 

activities, activities in marine tourism areas, 

marine and sheries as well as coastal areas and 

small islands. Several actions that have been and 

are being carried out by the Ministry of 

Environment and Forestry include drafting waste 

management regulations starting from the 

Reception Facility to transportation, supporting 

facilities and infrastructure in Labuan Bajo, 

Karimunjawa, and Larantuka.

STRATEGY 4. 

Funding Mechanisms,  Inst i tut iona l 

Strengthening, Supervision and Law 

Enforcement

Programs related to the fourth strategy include 

diversication of funding schemes outside the 

APBN/ APBD such as funding for plastic waste 

management through public private partnership 

(KPS), corporate social responsibility (CSR) 

grants, community funds, and other legal sources 

of funds according to the provisions. laws and 

regulations. To strengthen institutions and 

increase the effectiveness of supervision and 

implementation of law enforcement, the actions 

taken include increasing coordination of action 

against violations related to marine debris, 

providing rewards and punishments to local 

government administrators and the public for 

violations of waste management in marine 

tourism destination areas, and drafting of 

Indonesian national standard regulations for 

plastics that are easily biodegradable and can be 

recycled compulsorily.

STRATEGY 5. 

Research and Development

The fth strategy is to encourage management 

innovation and overcome marine waste pollution 

through research and development. The actions 

taken include preparing a study on the spread of 

the plastic recycling industry in tourist destination 

areas, encouraging the discovery of plastic 

materials with environmentally friendly materials, 

compiling national standards for plastic products 

that are easily biodegradable and recyclable, 

building an integrated information system for 

monitoring and managing marine waste, research 

on marine waste pollution and its impacts, as well 

as studies on the impact of micro and nano 

plastics on the human body.
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In addition to the ve strategies in the NAP for 

Plastic Waste, education and monitoring of coral 

reefs, mangroves, seagrass beds and sh, and 

marine plastic were also carried out to reduce the 

impact of plastic waste on marine biodiversity. 

The Indonesia Climate Change Trust Fund 

(ICCTF) together with the Ministry of National 

Development Planning of the Republic of 

Indonesia/ National Development Planning 

Agency (Bappenas) as the implementing agency 

to continue the activities of the Coral Reef 

Rehabilitation and Management Program - Coral 

Triangle Initiative (COREMAP-CTI) or known as 

the Rehabilitation and Management Program 

Coral Reefs - The Coral Triangle Initiative. The 

COREMAP-CTI program was initiated in 1998, 

and is a long-term program to conserve coral 

reefs in Indonesia. 

Box 9.3

Consists of 5 Strategies and 59 Activities Involving 16 Ministries

Ÿ Behavior Change: educating the younger generation, raising 
awareness, school curriculum, waste sorting trainin

Ÿ Reduction of waste from land: recycling industry produces 
biodegradable plastics, use of plastic waste (plastic asphalt 
roads), control of plastic waste at sources and rivers, paid 
plastic bags

Ÿ Reduction of waste in coastal and marine areas: infrastructure 
at ports, bilateral and regional collaboration, collection of 
plastic waste in coastal and marine areas, management of 
plastic waste in tourism deposits.

Ÿ Law enforcement and funding: supervision and monitoring, 
analysis of environmental and public health risks from 
microplastics, application of incentives and disincentives

Ÿ Research and development: biodegradable plastics ¬ made 
from cassava, / seaweed / palm oil, impact on human health, 
innovation and technology for a circular economy, waste to 
energy solutions.

Figure 9.18 
Public Education About Plastic Waste Sea and the Preservation of Biodiversity in the Sea
Source: LIPI, 2020
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1. Education through public campaigns

2. Education through the school curriculum 
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After analyzing the environmental conditions in 

Indonesia with the 3 main approaches, then the 

next step is the synthesis of environmental issues 

a priority. This is done by way of analyzing the 

issue of the dominant of each ecoregion and 

thematic issues of the national, which is 

associated with the three environmental 

dimensions. The synthesis of these prioritized 

environmental issues is the basis for setting 

national policies, which in later referenced and 

adapted to the environmental conditions of each 

province.

10.1  Synthesis of Environmental Issues 

of National

After doing the analysis environment with the 3 

main approaches, namely the overview of 

Indonesia's environment, DPSIR based on 

ecoregions and thematic environmental issue, 

then the next step is the synthesis of national 

environmental issues by identifying the dominant 

issues of the previous environmental analysis. 

Based on the results of the analysis, it was found 

that solid waste, water resources (includes water 

quality and quantity), as well as the land dominate 

the environmental issues in different ecoregions 

in Indonesia, as shown in Figure 10.1.

10.2  Solid Waste Management Issue

10.2.1  Implication of the 

Implementation of National Policy

Nationally, the legal umbrella for solid waste 

management has been strengthened by the 

enaction of the Presidential Decree Number 97 

of 2017 regarding the  National Policies and 

Strategies for Management of Household Waste 

(SRT) and Household-like Waste (SSRT). This 

decree is a fol low-up of the  previous 

Government Regulation Number 81 of 20l2 

which brings in a spirit of fundamental approach 

on how to manage SRT and SSRT. The national 

policies and strategies, known as Jakstranas, has 

been mandated in the Article 2 of Presidential 

Decree No. 97 of 2017 during the 2017-2025 

period has included policy directions for waste 

reduction and handling. In addition, strategies, 

programs, and targets for waste reduction and 

handling have also been given clear directions. 

Consequently, this would need considerable time 

to be able to see real changes in the effectiveness 

of the overall solid waste management because it 

has only been running for less than 3 years. 

The classical problem of solid waste management 

is also closely related to the 7 development 

agendas in the 2020-2024 RPJMN, namely agenda 

5 regarding the strengthening of economic 

development, infrastructure and basic public 

services. This is also relevant to the agenda 6 in 

which including strategies on how to build the 

environment, enhance disaster resilience and 

cope with climate change issue. National solid 

waste  management  i s  reected in  the 

government's target to increase households 

occupying houses with better managed waste 

access. In addition, the government is targeting an 

increase in the number of households served by 

the landlls, 3R equipped and integrated transfer 

depot.

Our national strategies planned that future SRS 

and SSRT management will no longer adhere to 

the “collect-transport-waste” principle, but 

DPSIR
OF
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T EMATIH C
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ENVIRONMENT
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OVERVIEW
OF THE 
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Figure 10.1 
Synthesis of National Environmental Issues 
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more on prioritizing waste reuse and reduction 

efforts. The reuse and reduction strategy is 

intended to reduce the volume of waste that 

enters the Recycling Center at the transfer depot.  

For waste reduction, it is hoped that in the future 

the generation of SRT and SSRT will be reduced 

by shifting the game changing of habit for source 

seggregation and reuse at sources, as well as a 

policy to reduce the use of plastic packaging wrap 

with the support of the government and industry. 

In line with government policies to improve 

waste management system infrastructure, such 

as TPST 3R, the program to increase the number 

of recycled SRS and SSRT at the should be 

enhanced. This can be efciently done by 

increasing the capacity of the mechanism and the 

number of waste banks that are directly managed 

by the community and are now spread 

throughout country with the support from the 

Ministry of Environment and Forestry and also 

the private sector. The magnitude of the increase 

in the number of SRT and SSRT that are reused at 

waste sources is also programmed to  increase 

progressively in the near future

Land based plastic waste  and marine plastic 

debris problems  have received serious attention 

from the government through a national action 

plan for marine debris pollution in Indonesia for 

2017-2025 implemented by KLHK. This is in line 

with various policies for marine conservation in 

order to protect the marine waters in Indonesia 

which are carried out by the KKP. Cooperation 

between ministries will be key to the success of 

the efforts that have been designed earlier. 

Through  the 2020-2024 RPJMN government 

targets the percentage of reducing marine debris  

in 2024 by 60% of that estimated in the year of 

2019.

It remains a challenge that in the future valid and 

reliable data related to waste generation and 

composition as well as the data on material ow 

will be urgently required by the government. The 

data will be  then used as a reference in the 

Jakstranas program and action plans for handling 

marine plastic waste pollution, especially for 

measurement, reporting and validation (MRV) of 

targets and achievement for each program. So 

that the accuracy of waste that is reduced and 

managed should be known with certainty, and 

come up with the right strategies and policies to 

increase the percentage of waste reduction and 

handling in Indonesia.

10.2.2 Challenges of Future Solid 

Waste Problem in Indonesia

Several future challenges that should be 

addressed properly in a sustainable manner are 

identied as follows:

Ÿ Increasing trend in the national solid 

waste generation: Efforts to improve 

infrastructure, laws and regulations are 

basically directed to increase the number of 

managed solid waste in indonesia as mandated 

in the 2020-2024 RPJMN tfrom 64 million 

tons (2019) to 339 million tons in 2024. 

Ÿ Waste seggregation at source: Efforts 

related to the achievement of this goal which 

has been mandated in Jakstranas require the 

cooperation of various parties, especially 

public awareness by providing segregated 

waste containers, providing TPS and 

collection tools for segregated waste, 

compiling a collection schedule that adapts to 

the waste sorting program.

Ÿ Percentage of solid waste delivered to 

the landll: This aspect  is inuenced by the 

availability of facilities such as the capacity of 

the landlls and transportation facilities as well 

as the public willing ness to pay “tipping fees” 

for solid waste management services. 

Furthermore, it is necessary to increase the 

provision of segregated transportation 

means, preparation of transportation 

schedules that are in accordance with the 

waste sorting program. This is in line with the 

target in the 2020-2024 RPJMN to reach 19 

million households served by solid waste 

management system with sanitary landlls.
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Ÿ Improvement of processing facilities of 

waste to energy: This is done to change the 

current  parad igm to  become more 

economically valuable by increasing the 

provision of transfer depot in land acquisition 

and functionality of it in accordance with the 

needs of each City/ Regency. There is a need 

to increase the capacity of technology, 

facilities and infrastructure for processing 

waste. Apart from technological factors, 

careful planning regarding the “waste to 

energy” blue print needs to be made in 

Indonesia. This needs to be aligned with the 

targets in the 2020-2024 RPJMN in order to 

increase the number of households served by 

TPST. By the end of 2024, there should be 494 

thousand of households being served by the 

integrated 3R transfer depot facilities. 

Ÿ Reduction of the amount of solid waste 

processed at the landlls: Increasing 

number of waste processing facilities at the 

source will also reduce the amount of waste 

transported to the landll, thereby changing 

the paradigm that landll is not the only option 

to process waste. A review needs to be done 

for the number of landlls that have applied 

the control / sanitary landll method, 

improving the landll that applies the sanitary 

landll method, developing basic data on the 

operational system of the TPA which is 

integrated with the information system thus 

can be accessed by the public.

Ÿ Reduction in plastic waste generation: 

Efforts are still needed to reduce the 

percentage  o f  p l a s t i c  was te  in  the 

composition of municipal waste through the 

enhancement of 3R initiatives. This in turn will 

reduce the risk of dumping plastic waste into 

surface water bodies such as rivers, lakes and 

seas or into open land.

Ÿ Improvement of municipal solid waste 

management at the coastal cities: 

Currently 24 major cities in Indonesia 

(provincial capitals) are located in coastal 

areas. For this reason, special attention is 

needed to improve the management of solid 

waste systems in these cities so that the risk of 

dumping plastic waste into the open 

environment, especially the sea, can be 

avoided. This needs to be optimized in the 

future to support the government's target to 

reduce the amount of plastic waste dumped 

into the sea, which is 60% from the same 

amount estimated in 2019. 

10.3  Environmental Issues Water 

Resources 

The RPJMN 2020-2024 shows that the risk of 

water scarcity, climate change and the area of 

  critical water area in Indonesia was predicted to 

increase from 6 percent in 2000 to 9.6 percent in 

2045. The main driving factors for pressure on 

surface water resources, especially river water 

and groundwater is a demographic factor which 

includes: (i) large population and population 

growth rates, and (ii) urbanization. Areas with 

high population will experience a decrease in the 

quality of rivers and ground air. The need for 

settlements, land for commercial areas, 

agriculture, mining, animal husbandry, industry 

and tourism has shifted non-cultivated land to 

even upstream areas which are used as sources of 

raw drinking water.

It is estimated that forest change and destruction 

will lead to scarcity of raw water, especially on 

islands with very low forest cover such as Java, 

Bali and Nusa Tenggara. RPJMN 2020-2024 (PP 

No. 19/2020) states that water availability is 

classied as scarce to critical in most areas of Java 

and Bali, even though the water availability on 

each island must be maintained above 1,000 

m3/capita/year.  

River is the main water source for drinking water 

supply systems in an urban scale, but it is very 

prone to pollution. Municipal drinking water 

managers operating in big cities are actually 

starting to have difculty treating water with
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conventional processing, this fact is a real impact 

of the degradation of the quality of drinking water 

raw water (Sururi, Roosmini, & Notodarmojo, 

2018). Another problem is the damage to the 

watershed, which is indicated by the large gap 

between the minimum discharge (Q min) and 

maximum discharge (Q max), which indicates 

decreased rainwater inltration into the ground 

and base ow in rivers. During the dry season, 

consequently reduced natural water as drinking 

raw water source, irrigation, and electricity 

production. In addition, the distribution of the 

potential for water availability in Indonesia is not 

evenly distributed throughout Indonesia.

Globally, the quantity of water that can be utilized 

by humans is very limited, the United State 

Gelological Survey (USGS) states 30.1% of fresh 

water is stored in the ground and 0.3% is stored 

as surface water, while the rest is in other 

sources. . At the world level, approximately 70% 

of fresh water is used for irrigation, 20% for 

industry and only 10% for domestic needs (Un-

Habitat, 2013). In Indonesia, the greatest 

potential for water availability is on the island of 

Kalimantan which reaches 33.6%. On the other 

hand, Java Island only has water availability of 

about 4.2 percent. Thus, Java Island is the region 

with the least water availability among the other 

islands, even though the population of Java Island 

reaches 60% of the total population in Indonesia. 

The capacity of infrastructure services for safe 

and proper raw water providers in Indonesia until 

2019 only covers 30% of the total national raw 

water demand. This condition encourages the 

rampant use of other raw water sources that are 

not necessarily safe and feasible, both in quantity 

and quality.

The limited quantity of fresh water that can be 

accessed by humans can be overcome by 

implementing a sustainable water use, especially 

in Indonesia with a signicant population growth 

annualy.  The increase in  populat ion is 

consequently increase the need for clean water 

for domestic activities, industry, agriculture and 

other sectors. 

The Ministry of Environment and Forestry 

monitors the quality of rivers in Indonesia 

regularly every year and reports it to the public 

through a Water Quality Index (IKA). IKA in 

Indonesia uses 10 parameters, include DO, Fecal 

Coliform, COD, pH, BOD, NH3-N, TP, TSS, 

NO3-N and TDS. 

The Ministry of Environment and Forestry (2019) 

has monitored river water in 34 provinces, 97 

rivers and 629 monitoring points. Overall in 2018 

the IKA was valued at 72.77, with details of the 

IKA can be seen in the Figure below. Meanwhile, 

the predicate for the IKA-related assessment can 

be seen in Table 10.1.
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Figure 10.2 Water Quality Index by Province in 2018
Source: KLHK, 2019



Table 10.1 The Predicate Value
Source: KLHK, 2019

As seen in Figure 10.2, there were 9 provinces 

(41.17%) with very good IKA values (> 80), 10 

provinces with good with IKA values (70-80), and 

11 provinces with IKA values of 60-70, and 3 

provinces with the poor category (IKA 50-60), 

and  the remaining 1 province was very poor 

category (40-50).

10.3.1  Policy Implications

Various regulations related to water management 

have been made and are derived from Law no. 32 

of 2009 concerning Environmental Protection 

and Management. Regarding the protection and 

management of the hydrosphere environment, 

the government has enacted PP. 82 of 2001 

concerning Management of Water Quality and 

Control of Water Pollution. The PP deals 

comprehensively with the carrying capacity of 

water bodies and contains standard streams for 

various water uses, from drinking water raw 

water (class 1) to irrigating plants (class-4) which 

is  an instrument for  prevent ing water 

environmental pollution. Furthermore, the 

Ministry of Environment and Forestry has 

stipulated several regulations which are 

important instruments in water qual ity 

management and water pollution control. In 

order to strengthen the administration and 

management of water resources at the national 

level, during the period 1974-2017 a number of 

regulations on natural resource management 

were also issued which were informed in the 

attachment to this document.

The RPJMN 2020-2024 (PP No. 19/2020) has 

captured the success that has been achieved until 

2019, but also notes and pays attention to issues 

related to water quality and quantity issues. Some 

of the policies being considered are:

Ÿ Increasing water quantity / security to support 

economic growth which is carried out with 

the following strategies: (1) strengthening 

forest areas with protection functions; (2) 

managing forests sustainably; (3) providing 

water for agriculture and inland sheries; (4) 

providing raw water for priority areas; (5) 

maintaining, restoring and conserving water 

resources and their ecosystems including 

revitalizing lakes and green infrastructure; and 

(6) developing multipurpose reservoirs.

Ÿ Basic Service Infrastructure which includes 

the provision of access to decent, safe and 

affordable housing and settlements so that it 

will gradually increase community access to 

affordable and safe housing and settlements to 

create an inclusive and livable city.

Ÿ Groundwater Management, Sustainable Raw 

Water through accelerated supply of raw 

water from protected water sources, 

increasing integration in drinking water supply 

and utilizing technology in raw water 

management. Strategies to accelerate the 

supply of raw water from protected water 

sources include: (a) Additional raw water 

capacity from dams and other water sources 

supported by water quality safeguards; (b) 

Rehabilitation and efciency improvement of 

raw water supply infrastructure; and (c) 

Implementation of groundwater conservation 

that is integrated with the raw water supply 

system and is supported by enforcement of 

groundwater extraction regulations. This 

s t r a t e g y  n e e d s  t o  b e  d e v e l o p e d 

s imu l t aneous l y  w i th  improv ing  the 

performance of the Water Treatment Plant 

(IPA) and the water distribution system. 

Í Ŏ Predicate
Ī MŌŊÑ ŎŅ ĲMÕÞÑ 

IKLH

İ ŎPMÕ 

Province

1 Very Good IKLH > 80 9

2 Good 70 < IKLH ≤ 80 10

3 Fair 60 < IKLH ≤ 70 11

4 Not Good 50 < IKLH ≤ 60 3

5 Poor 40 < IKLH ≤ 50 1

6 Danger 30 < IKLH ≤ 40 -
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Ÿ Provision of access to adequate and safe 

drinking water and sanitation with the 

fo l l ow ing  d i rec t ions :  1 )  Improv ing 

institutional governance for the provision of 

safe and proper drinking water; 2) Increase 

the capacity of drinking water providers; 3) 

Development and management of SPAM; 4) 

Community awareness to implement water-

saving behavior, access piped drinking water 

services or independently use non-protected 

piped water sources, as well as implement 

sa fe  dr ink ing water  management in 

households.

Ÿ Multipurpose Reservoirs and Irrigation 

Modernization with policy direction in order 

to optimize multipurpose reservoirs and 

modernization of irrigation by increasing 

water storage capacity, increasing and utilizing 

water storage functions, increasing dam 

performance and decreasing the dam risk 

index,  increas ing the efc iency and 

performance of irrigation systems, and 

providing water for high value agricultural 

commodities. Strategies for increasing water 

storage capacity include: (a) Multipurpose 

dam planning with a sustainable protocol; (b) 

Planning to use natural reservoirs; (c) Critical 

dam rehabilitation; and (d) Construction of 

multipurpose dams involving business 

entities. 

Ÿ Provision of access to adequate and safe 

drinking water and sanitation in cities with the 

direction of policies and strategies in order to 

provide access to safe and proper drinking 

water and sanitation (wastewater and 

garbage) in urban areas,  namely:  1) 

Development of Drinking Water Supply 

Systems (SPAM) and Sanitation in Cities; 2) 

Increasing changes in community behavior in 

achieving safe access to sanitation. 

Strategic projects related to water issues in the 

RPJMN can be seen in Table 10.2 below.
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Table 10.2 Priority Strategic Projects in National Development Plan for 2020-2024
Source: Processing Results of the 2020-2024 RPJMN

No Major Project Project Benefit Institution

• A 23.5 m3/second is available for raw water and  

2.438 MW electricity supply

• Availability of water supply in 51 premium 

irrigation areas by 20% to support food security

• Increase irrigation efficiency and performance above 

70% which is supported by the use of technology 

2 Access to Appropriate 

and Safe Sanitary 

(Domestic Wastewater)  

for 90% of Household

• Increase in households that have access to proper 

sanitation to 90%

Ministry of Public Works and 

Housing, Ministry of Health, Ministry 

of Home Affairs, Regional 

Government, State Owned 

Enterprises, Private Owned 

Enterprises, and Public

3 Access to piped drinking 

water (10 million house 

connections)

• Increase access to safe drinking water in 2024 to 

100% 

Ministry of Public Works and 

Housing, Regional Government,  

State Owned Enterprises

• Reduction of erosion in critical watershed areas 

with 150,000 Ha reforestation of critical land

•  Reduction of flood impact in the Provinces of 

Banten, DKI Jakarta, West Java and North Sumatra

1

4 Ministry of Public Works and 

Housing, Ministry of Environment and 

Forestry 

Ministry of Public Works and 

Housing, Private Organization

18 Multipurposes 

Reservoirs 

Restoration of Four 

Critical Watersheds



10.4  Environmental Issues Land

The issue of land is associated with the rapid 

growth of Indonesia's population, which is 

accompanied with the increasing needs of the 

population, especially the need for a place to live. 

Consequently, the forest cover of Indonesia tend 

to experience signicant reduction each year. The 

reduced forest cover causes the decline of the 

vast habitat of biodiversity, especially rare 

species. 

As a response to various problems related to the 

land, policies to be implemented are (RPJMN 

2020-2024): 

1. Improvement of the quality of the 

environment with the indicators of land 

cover (IKTL). The target in 2024 is to reach 

the IKTL of 65.5 with baseline (2019) of 

60.6. 

2. Prevention of Pollution and Damage to 

Natural Resources and the Environment with 

an indicator area with a high conservation 

value (high conservation value/ HCV). The 

target in 2024 is 70 million Ha with baseline 

(2019) of 52 million Ha

3. Prevention of Pollution and Damage to 

Natural Resources and the Environment with 

indicator of the conservation area to be 

managed (million Ha). The target for the 

year 2024 is 27 million Ha.

4. Prevention of Pollution and Damage to 

Natural Resources and the Environment with 

the indicator of the decrease of land and 

forest burned every year. The target for the 

year 2024 is 2 percent

5. Recovery of Pollution and Damage to Natural 

Resources and the Environment with 

indicator of the number of coastal areas and 

small islands that are restored. The target for 

the year 2024 is 26 locations, and in 2019 

therea are 17 locations.

6. Institutional strengthening and Law 

Enforcement in the Field of Natural 

Resources and the Environment with 

indicator of the percentage of license holders 

following the regulations related to the 

management of the environment and 

forestry (percent). The target for the year 

2024 is 70 percent, in 2019 it was 30 

percent.

7. Increasing the environmental cases which are 

handled by the government. The target for 

the year 2024 is 540 cases, with the baseline 

of 193 cases in 2019.

8. The forest area secured from impairment 

and threat (Ha). The target for the year 2024 

is 10,000,000 Ha, with the baseline of 

4,384,918 Ha 

9. The restoration of Sustainable Land with the 

indicator of the restoration of degraded 

peatland. The target for the year 2024 is 

330,000 Ha per year, with the baseline in 

2019 was 122,833 Ha.

10. The restoration of Sustainable Land with the 

indicator of area of forest cover. The target 

for the year 2024 is 420,000 Ha, and the 

baseline in 2019 was 206,000 Ha.

11. The restoration of Agricultural Land 

Sustainable Food/ LP2B (percent). In 2024 is 

targeted at 100 percent, and the baseline in 

2019 was 50 percent.

12. Low Carbon Coastal and Marine indicators 

of Extensive restoration of the mangrove 

ecosystem and the beach (Ha targeted for 

the year 2024 of 50,000 Ha, and in 2019 it 

was 1,000 Ha.
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The strategies to meet the above target are:

1. Strategy to for the Implementation of the 

Improvement of Environmental Quality 

Ÿ Prevention of Pollution and Damage to 

Natural Resources and the Environment, 

through: (a) monitoring the quality of air, 

water, and sea water; (b) monitoring the 

performance of environmental management 

in industries; (c) the provision of weather and 

climate information; (d) prevention of land 

and forest fires; (e) prevention and control of 

pollution of the sea and coastal areas, as well 

as  monitor ing the hea l th of  mar ine 

ecosystems; (f) enhanced awareness and 

capacity of government, private sector and 

society to the environment; (g) prevention of 

loss of biodiversity and damage to ecosystems 

through conservation and protection of 

biodiversity endangered species in land or 

waters; and (h) the provision of data and 

information on biodiversity and ecosystem.

Ÿ Recovery of Pollution and Damage to Natural 

Resources and the Environment, which is 

implemented by: (a) restoration and recovery 

of the peatland; (b) restoration of mining land 

and land contaminated by b3 waste; (c) the 

restoration of damage to ecosystems and the 

coastal and marine environment, including 

mangrove ecosystems, coral reefs, and 

seagrass beds; (d) restoration of habitats of 

endangered species; and (e) the increase in 

the population of endangered wild ora and 

fauna.

Ÿ Inst i tut iona l  Strengthening and Law 

Enforcement in the Field of Natural 

Resources and the Environment, which is 

implemented by: (a) strengthening the 

regulatory and institutional eld of natural 

resources and the environment in the center 

and the regions; (b) strengthening the system 

of licensing, supervision, and security 

management of the natural resources and the 

environment; and (c) strengthening of the 

mechanism of criminal, civil, and mediation in 

the process of law enforcement the eld of 

environmental resources.

2. Strategies for Low-Carbon Development

Ÿ The development of Sustainable Energy, 

wh ich  i s  imp lemented  through :  (a ) 

management of renewable energy through 

the development of renewable energy as well 

as increasing the supply of biofuel from the 

low carbon raw material; and (b) energy 

efciency and conservation.

Ÿ The restorat ion of Sustainable Land 

implemented through: (a) restoration and 

recovery of the peatland; (b) forest and land 

rehabilitation; (c) the reduction of the 

deforestation rate; and (d) increasing the 

productivity and efciency of agriculture 

towards sustainable agriculture.

Ÿ Development of Green Industry which is 

implemented through: (a) conservation and 

audit energy use in industry; (b) the 

application of the modication process and 

technology; and (c) the waste management 

industry.

Ÿ L o w  C a r b o n  M a r i n e  a n d  C o a s t a l 

implemented through an inventory and 

rehabilitation of coastal ecosystems and 

marine.
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