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 EXECUTIVE SUMMARY 

Resource recovery from wastewater provides a significant 
opportunity in Indonesia. Overcoming some of the institutional 
barriers, operational shortcomings and financial constraints 
would be critical to expand wastewater treatment and reduce 
pollution. Capitalizing on the new technologies to recover 
valuable resources from wastewater can provide a new 
impetus for the sector and improve its financial viability. 

Available water resources in Indonesia largely exceed the total water 
demand. Yet projected water availability and demand show significant 
future water scarcity, especially in West-Java and South-Bali. Both surface 
and groundwater resources are affected by environmental degradation and 
pollution. The main sources of pollution include untreated or insufficiently 
treated domestic and industrial wastewater and agricultural runoff and 
groundwater seepage. 

Only one percent of urban wastewater is safely treated and only four 
percent of septage is collected and safely treated. As a result, 95 percent of 
wastewater in Indonesia is unsafely disposed of. Inadequate sanitation and 
hygiene cause about 120 million diseases and 50,000 premature deaths 
annually. 

There is a growing consensus that action needs to be taken urgently and that 
significant steps need to be made to change the current conditions.  
 

INSTITUTIONAL AND OPERATIONAL CHANGES REQUIRED 

Key findings 
A broad set of regulations, decrees, acts, orders and codes are in place that 
regulate wastewater in Indonesia. However, there are neither local laws or 
regulations that oblige septic tank owners to regularly de-sludge their 
septic tank nor are there legal, institutional or financial frameworks for 
septage collection, treatment and disposal.  

This forms a significant challenge as the majority of households use septic 
tanks to treat their wastewater leading to groundwater contamination due 
to inappropriate design and insufficient maintenance. Over the last 15 
years, ‘advanced’ decentralized wastewater treatment systems have been 
constructed that are mostly operating well and have a good quality of 
treated effluent. However, they often have high operating expenditures.  

Local Government is responsible for the municipal wastewater and 
sanitation planning, development, financing, and management. Good 
progress has been made by local governments in developing City Sanitation 
Strategies (SSK) including a comprehensive city-wide sanitation planning. 
The central government focuses on policy development, standard setting, 
monitoring, capacity building and enabling financing.  
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For industrial wastewater, all industrial zones and all industrial facilities 
outside such zones must be connected to a centralized wastewater 
treatment facility. A wastewater discharge permit must be secured 
considering the special decree that sets the standards for each individual 
type of industrial wastewater effluent.  

There are no guidelines on the quality of the wastewater that can be re-used 
either as process wastewater or as liquid fertilizer. The re-use of sludge as 
fertilizer is not regulated accept through the specific regulation that 
classifies it as hazardous waste and requires a permit prior to disposal. 

Recommendations 

• Concerted action is required by government to promote, support 
and incentivize the use of advanced wastewater treatment and 
resource recovery technologies. 

 

• In densely populated urban areas, more centralized sewerage 
systems and wastewater treatment facilities need to be built to 
allow for the collection and safe disposal of wastewater and 
compliance with existing regulation. 

 

• New regulation regarding septic tanks ownership, operation and 
septage collection, treatment and disposal is urgently needed 

 

• A national regulator needs to be put in place that has the authority 
to regulate local governments and their utilities to meet obligations 
to provide sanitation and wastewater services to the population and 
to enable wider private sector participation in the sector. 

 

• Monitoring of domestic and industrial wastewater effluent must be 
improved to increase the information available on principle sources 
of pollution. This will require an increase in registered laboratories 
to carry out required analysis. 

 

FINANCIAL CHANGES REQUIRED 

Key findings 
Due to poor sanitation and hygiene, Indonesia lost IDR 56 trillion (USD 6.3 
billion) or about 2.3 percent of the country’s gross domestic product in 2007. 
The investment needed to improve sanitation in Indonesia is estimated to 
be at least IDR 384 trillion (USD 42.7 billion) for the period 2015 - 2030. 

People are reluctant to connect to the sewer networks due to (perceived) 
high connection fees and wastewater tariffs.  This is leading to an under-
utilization of sewerage collection and centralized wastewater treatment 
systems in the twelve major cities in which these are partially in place.   
 
Wastewater tariffs, including connection fees and operating fees, vary 
largely across the country. In general, tariffs aim to cover operating 
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 expenditure, yet seldom are sufficient to reach full cost-recovery. Many 
operators depend on local government subsidies for covering operating 
costs. 

Indonesia plans to use Public Private Partnership (PPP) models to finance 35 
percent of water and sanitation projects. New rules around PPP should 
facilitate further participation of the private sector in water and wastewater 
services delivery. 

The international finance community has provided and continues to provide 
substantive financial assistance to the water sector in Indonesia. Further 
opportunities exist to augment both domestic and foreign direct investment 
in the sector. 

Recommendations 

• Given the gap in wastewater treatment compared to the targets set, 
Indonesia must urgently invest more in water and sanitation 
infrastructure at the central, provincial, and especially local levels. 
These investments can only be partially funded through government 
means and significant involvement of private financing will be 
required.  

 

• Appropriate tariffs need to be set and adequate systems to collect 
fees from citizens and businesses must be put in place. This is 
essential to cover, at least, the operational expenses of wastewater 
treatment facilities and sustain their operations and, over time, 
achieve full cost recovery. It will also be critical to increase the ability 
of utilities to collect water and wastewater fees, raise awareness 
and increase the acceptance for higher fees with the public at large. 

 

• Additional resources will be required to capitalize on the 
opportunities around turning wastewater into new resources and 
accelerate the expansion of wastewater treatment. In particular, 
financing for pre-feasibility and feasibility studies is urgently 
needed. Also, more wastewater infrastructure projects need to be 
incorporated in the national Public Private Partnerships – 
Infrastructure Projects Plan. 

 

TECHNOLOGICAL AND CAPACITY CHANGES REQUIRED 

Key findings 
Resource recovery from wastewater is not widely practiced in Indonesia. 
Wastewater re-use is not used in municipalities and only a few industries 
have started to re-use treated wastewater for cleaning purposes.  

Only several industrial companies in Indonesia recover methane bio-gas 
from their treated biological solid waste and wastewater effluent. However, 
in the agriculture sector there is a widespread use of bio-digesters for 
turning manure into biogas and energy. The industries that convert most 
wastewater into biogas include, palm oil and tapioca industries. Most of 
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these activities have been driven by more stringent water effluent standards 
and the profitability of generating bio-energy. 

Recovering nutrients from wastewater is also not widely practiced in 
Indonesia. However, some initial projects use Palm Oil Mill Effluent (POME) 
wastewater as fertilizer for palm tree plantations have started. These reduce 
the costs for using commercial fertilizers significantly. 
 
An important challenge remains the lack of local technical capabilities and 
capacities to operate centralized wastewater treatment plants. For some 
industrial process water, the used wastewater treatment technology is 
inadequate to properly treat generated wastewater to the required 
standards. 
 
Recommendations 

• Capacities and capabilities of local government must be improved, 
including through acquiring the expertise to initiate the 
development of well-functioning septic and wastewater collection 
and treatment systems. 

 

• More attention is required to building capacities at the technical and 
managerial level in terms of designing, building and operating 
advanced wastewater treatment facilities and the application of 
modern resource recovery technologies, especially outside of West-
Java. 

 

• A significant effort is needed to raise awareness with industrial and 
municipal leaders of the opportunities around wastewater and 
resource recovery.  

 

• For specific industries, such as tofu and tempeh production, tapioca 
processing, sludge treatment plants, chip mill plants, palm oil mill 
plants and rubber production facilities, there is a high potential to 
develop profitably wastewater and resource recovery projects. 
Additional efforts are required to convince business leaders in 
industries to take on this challenge.  

 

• With the shortage in capacity there is an opportunity to provide 
technical assistance and services to industries to help them reuse 
wastewater as liquid fertilizer and to capture bio-gas to convert to 
renewable energy. Industries are seeking new and advanced 
technology to generate useful outputs such as solid and liquid 
organic fertilizers and biogas as a source of energy. 
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 1 INTRODUCTION 

Investing in wastewater treatment facilities has been shown to 
be profitable. New technologies are available to extract water, 
energy and nutrients from wastewater streams.  

Effective management of wastewater remains a persistent problem in East 
Asia, with discharge of untreated wastewater from domestic, industrial, and 
agricultural sources a common occurrence. Across Asia, a majority of sewage 
still finds its way to the rivers, lakes, coastal zones and oceans without any 
treatment. The impacts on freshwater, coastal and marine ecosystems and 
communities have been significant, including hypoxia, loss of fisheries 
productivity and biodiversity, and impacts on human health. Proper 
wastewater management in river basins and coastal areas presents a 
complex challenge involving aspects of policy, governance, behavior and 
investment.    
 
Investing in wastewater treatment facilities, however, can be profitable. 
New technologies are available to extract water, energy and nutrients from 
wastewater streams.  Products derived from these can be marketed to make 
the treatment of wastewater —a service each municipal government should 
provide to its citizens and each industry should actively implement — a 
profitable business not depending only on government taxes and tariffs. 
Indeed, combining wastewater treatment with recovering water, energy 
and nutrients has the potential to provide commercially acceptable returns 
on investments. 
 
While the business case for recovering resources from wastewater has been 
proven in particular cases at demonstration, pilot and full-scale applications, 
there is a need to further understand the potential for wastewater 
treatment and resource recovery in East Asia.  
 
To that end, country overviews of wastewater management and resource 
recovery have been prepared for three countries in East Asia: the 
Philippines, Vietnam and Indonesia. This report, focuses on Indonesia, and 
aims to improve the understanding of its urban and industrial wastewater 
sector as a basis for further analyzing opportunities to invest in wastewater 
treatment and resource recovery. It thus forms an initial step in the potential 
mobilization of public and private investments in wastewater treatment and 
resource recovery in Indonesia. 
 
Key questions that the report addresses include: 
 

• What is the current status of water resources in Indonesia?  

• What are the common characteristics of urban and industrial wastewater 
management in Indonesia? 

• What are the in-country experiences to-date with different aspects of 
wastewater resource recovery, including water re-use, bio-energy 
production and nutrient recovery? 

1 
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• What is the institutional and regulatory setting for development of the 
water and wastewater services sector in relation to wastewater 
treatment and resource recovery? 

• What is the capacity at the national level regarding wastewater 
management and resource recovery? 

• What are potential sources of (co-)funding for wastewater treatment 
facilities in Indonesia? 

The report has been prepared based on extensive desk studies and 
discussion with key actors in the water and wastewater sector in Indonesia.  
 
This study forms part of a collaboration between ARCOWA and PEMSEA – 
Partnerships in Environmental Management for the Seas of East Asia. It 
forms a contribution to the further development of an ocean investment 
facility that aims to mobilize investment in the seas of East Asia’s – Blue 
Economy. The East Asia Ocean Investment Facility (EAOIF), managed by 
PEMSEA, offers investment services to local governments and project 
stakeholders, as well as regional and global investment funds, assisting in 
the identification, development and consolidation of blue economy 
investment projects in East Asia. The EAOIF targets development of projects 
that are financially sustainable and generate measurable positive social and 
environmental impact. 
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 2 GENERAL STATUS OF WATER RESOURCES 
IN INDONESIA 

Available water resources in Indonesia largely exceed the total 
water demand. More than 80 percent of water resources are 
present in the largest islands of Kalimantan, Papua and 
Sumatera. Yet projected water availability and demand shows 
significant future water shortages for many urban areas 
throughout the country, especially in West-Java and South-Bali.  

Water resources are at significant risk due to environmental 
degradation and pollution. More than 75 percent of the rivers 
monitored in Indonesia are highly polluted and only 49 percent 
comply with the standards for good river quality1. Many 
groundwater sources in Indonesia are also threatened by 
pollution.  

Indonesia is composed of 17,508 islands with a total coastline of 84,000 km 
and is considered the largest archipelagic nation in the world, covering a 
land area of 1.92 million km2. The western region of Indonesia comprises the 
large islands of Sumatra (437,000 km2), Kalimantan (539,000 km2), and the 
smaller islands of Java (32,200 km2) and Bali (5,560 km2). The Eastern region 
includes the islands of Sulawesi (189,000 km2), Maluku (75,500 km2), the 
Lesser Sunda Islands (Lombok, Sumbawa, Sumba, Flores, Timor, Solor, Alor, 
etc.) and the western part of Papua (422,000 km2)2. The country is divided 
into 30 provinces and 315 districts (Kabupaten) and municipalities (Kota). 
 
Indonesia has almost 8,000 watersheds, which are grouped in 131 river 
basins with more than 5,700 rivers containing a range of infrastructure such 
as dams, weirs and canals3. The total volume of available surface water in 
the country is 3,906 billion m3/year, with more than 80 percent of these 
water resources present in the largest islands of Kalimantan (34 percent), 
Papua (27 percent), Sumatera (22 percent) (see also Table 2.1)2. This largely 
exceeds the total water demand of ca. 175 billion m3/year2. 
 
While water seems abundant in Indonesia, temporary water scarcity is being 
noticed increasingly in some cities in Java and Bali as surface water 
availability drops below 1700 m3/capita/year (see Table 2.1). In addition, 
poor water management, limited infrastructure, rapid population growth 
and economic development is likely to further increase water scarcity in 
some areas such as Jakarta and southern Bali. On top of poor water 
management, serious degradation of certain catchment areas has occurred 
due to poor urban planning and development. This has led to the 
encroachment of towns into flood-prone areas and uncontrolled changes in 
land-use. 

 
1 Nusa Idaman Said, 2017. The Domestic Wastewater Management in Indonesia: Current Situation and 
Future Development. 
2 I. Anshori, 2005. Basin and Water Resources Management in Indonesia. 
3 ADB, 2016. Indonesia Country Water Assessment. 

2 
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Figure 2.1 Indonesia: regions and population density 

 
 
 

Table 2.1 Surface water availability per capita in Indonesia 

Region Population 
 

(Capita) 

Population 
Density 

(Inhabitants 
/ km2) 

Surface water 
 

(million m3 / 
year) 

Groundwater 
 

(million m3) 

Surface water per capita 
 

  (m3 / capita / year) 

Java 125,919,112 981 164,000 41,334 1,302 

Bali & Nusa 
Tenggara 

13,067,599 246 49,620 11,737 3,797 

Sumatera 
(+islands) 

61,257,977 140 840,737 109,926 13,725 

Sulawesi 17,359,398 92 299,218 20,244 17,237 

Kalimantan 13,722,543 25 1,314,021 68,473 95,756 

Maluku 2,566,880 14 176,726 13,174 68,849 

Papua 3,612,854 9 1,062,154 43,400 293,993 

Note: At levels between 1,000 and 1,700 m3/capita/year, periodic or limited water shortages can be expected4.  

 
 
Water resources are further at risk due to environmental degradation and 
pollution. More than 75 percent of the rivers monitored in Indonesia are 
highly polluted and only 49 percent comply with the standards for good river 
quality. Based on river quality monitoring by the Ministry of Environment 
and Forestry, almost 50 percent of the parameters monitored in rivers did 
not meet the standards for Class I, which is used as standard water for 
drinking purposes (see Table 5.1). The main sources of water pollution 
include: discharge of untreated domestic wastewater (54.7 percent), 
livestock (19.3 percent), agriculture (15.5 percent) and industrial 
wastewater (7.2 percent)5.  

 
4 UNDP, 2006. Human Development Report 2006: Beyond Scarcity–Power, Poverty and the 
Global Water Crisis. 
5 Nusa Idaman Said, 2017. The Domestic Wastewater Management in Indonesia: Current Situation and 
Future Development. 
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 Box 2.1 Citarum river pollution and the benefits of a major clean-up.6 

As Indonesia’s most strategic river, the Citarum river is the source of water for the Jatiluhur 
Reservoir, Indonesia’s largest reservoir with a storage capacity of 3 billion m3. The river and 
reservoir provide ca. 80 percent of the surface water supply for Jakarta and Bandung. In 
addition, the river forms the water supply for 400,000 ha of irrigated rice production and is a 
source of energy for three hydroelectric power stations serving three cities. The Citarum River 
indeed is vital for the 25 million people who depend on it for agriculture, water, and 
electricity. Despite its vital importance, the Citarum river is heavily polluted from domestic 
and industrial wastewater, solid waste and agricultural runoff. Currently, the Ministry of 
Environment and Forestry classifies the river as dead. 
 
Revitalizing the Citarum river not only makes environmental sense. A recent estimate shows 
that the total annualized investments and recurrent costs for developing urban and 
wastewater treatment and resource recovery would be USD 129 million and total annualized 
economic benefits would be USD 280 million. A 20-year programme of wastewater treatment 
and resource recovery would have a Benefit-Cost Ratio (BCR) of 2.3 (for every USD invested 
there is a return of USD 2.3). 

 
 
Nine river basins are identified as a priority for restoration by the 
government, including the Bengawan Solo, Brantas, Ciliwung, Cisandane, 
Cimanuk, Citarum, Citanduy, Progo and Serayu2 (see Figure 2.2).  In these 
basins and in other places, the availability of surface water as a source for 
drinking water is decreasing especially as the discharge of untreated 
wastewater reduces the quality of available water sources (see Box 2.1).  
 
 

Figure 2.2 Basins Monitored for Environmental Quality Index1 

 
 
 
There are many groundwater basins in Indonesia with a safe yield of about 
155 billion m3/year. The most productive groundwater basins are found in 
the north of Java and Sumatera and in the south of Kalimantan and 
Sulawesi1. Most of the industrial sectors use groundwater as their water 
source. There is an overexploitation of deep groundwater in the urban areas. 
The deep aquifers from which the groundwater is drawn are usually not 

 
6 ADB and IBRD, 2013. Downstream Impacts of Water Pollution in the Upper Citarum River, West Java, 
Indonesia. Economic Assessment of Interventions to Improve Water Quality 
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replenished and are gradually depleted, and serious impacts in terms of 
falling groundwater levels and reduced availability are felt in North Jakarta, 
Bandung and Semarang. 
 
Many groundwater sources in Indonesia are also threatened by pollution. In 
Jakarta, for example, about 45 percent of the groundwater is contaminated 
with fecal coliform and 80 percent is contaminated with Escherihia coli7. In 
2008, the country-wide annual economic losses caused by water pollution 
were estimated at USD 1.5 billion8. 
 
Sources of groundwater pollution include septic tank contamination, 
discharge of untreated wastewater and leachate from landfills. Sixty percent 
of households have septic tanks that are located less than 10 meters away 
from wells3. Most of these septic tanks are open-bottomed with the leachate 
from these posing a serious risk to the quality of the water in the nearby 
wells.   

 
7 ADB, 2016.  Indonesia Country Water Assessment 
8 WSP, 2008. Economic Impacts of Sanitation in Indonesia. 
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 3 URBAN AND INDUSTRIAL WASTEWATER 
MANAGEMENT 

Only 1 percent of urban wastewater is safely treated and only 4 
percent of septage is collected and safely treated. 95 percent of 
wastewater is unsafely disposed of. Inadequate sanitation and 
hygiene cause about 120 million diseases and 50,000 
premature deaths annually.  

The cost of poor sanitation is estimated to be USD 6.3 
billion/year, ca. 2.3 percent of GDP. The investment needed to 
improve sanitation in Indonesia is estimated to be at least IDR 
384 trillion (USD 42.7 billion) for the period 2015 - 2030. 

There are 74 industrial estates/parks in Indonesia mostly 
located in West Java and owned by private companies. All 
industrial zones and all industrial facilities outside such zones 
must be connected to an on-site or central wastewater 
treatment facility. An estimated 78 percent of companies 
complied with effluent standards in 2016. 

3.1 URBAN WASTEWATER 

Due to its rapid population and urban growth, Indonesia is still facing many 
sanitation problems, specifically in managing wastewater. With over half of 
the 258 million population living in urban areas, and with a population 
growth rate of 3.3 percent, the need for sound wastewater management is 
critical and continuously increasing. Most of the existing sanitation 
infrastructure has been developed by individual households. Public 
investments have been insufficient to significantly improve the sanitation in 
the country. Only about 0.1 percent of the country’s GDP is allocated to 
investments in the sanitation sector. The investment needed to improve 
sanitation in Indonesia is estimated to be at least IDR 384 trillion (USD 42.7 
billion)9.  
 
Domestic wastewater management in Indonesia consists of two types of 
systems: a) on-site sanitation systems that include septic tanks and 
community-based decentralized wastewater treatment systems, and b) 
centralized sewerage system (with or without treatment). As shown in 
Figure 3.1, most of the population in Indonesia is served through on-site 
sanitation systems. Only 1 percent of the wastewater is safely treated and 
only 4 percent of septage is collected and safely treated. 
 
The local governments in Indonesia have the overall responsibility for 
providing urban sanitation services. However, the assignment of specific 
roles to municipal departments and other city-based agencies differs in 

 
9 WEPA, 2013. Community-based Sanitation Lessons Learned from SANIMAS Programme in Indonesia. 

3 
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every city. In general, the management of the sewerage system is under the 
responsibility of the wastewater management utility (PDPAL), the water 
utility (PDAM), the water resources department or the department of public 
works, while septage management is the responsibility of a local 
government agency. 
 

Figure 3.1 Urban wastewater and septage management in Indonesia10 

 
 
 
In 2009, the central government together with the National Development 
Planning Agency (BAPPENAS) established the “Acceleration of Urban 
Sanitation Development Program (PPSP)” to assist local governments in 
developing City Sanitation Strategies (SSK) including comprehensive 
citywide sanitation planning. As of 2012, 240 cities and regencies have 
prepared their SSKs. The programme is planned to expand to 506 districts or 
cities by 201911. 
 
Despite the initiatives to improve sanitation, urban sanitation continues to 
under-perform and faces critical issues that need to be addressed urgently. 
Inadequate sanitation and hygiene have caused about 120 million diseases 
and 50,000 premature deaths annually. In 2006, Indonesia lost an estimated 
IDR 56 trillion (USD 6.3 billion) due to poor sanitation and hygiene, 
equivalent to approximately 2.3 percent of Gross Domestic Product (GDP). 
This is due to disease and deaths costing IDR 29 trillion (USD 3.3 billion), 
polluted water costing IDR 13 trillion (USD 1.5 billion), population welfare 
losses (due to additional time required to access unimproved sanitation) 
costing IDR 11 trillion (USD 1.2 billion), tourism losses costing IDR 1.5 trillion 
(USD 166 million), and environmental losses due to loss of productive land 
costing IDR 0.9 trillion (USD 96 million) in12. 

 
10 World Bank, 2013. East Asia and Pacific Region Urban Sanitation Review: A Call for Action 
11 WaterAid, 2016. Case study: Beyond political commitment to sanitation. Navigating incentives for 

prioritization and course correction in Indonesia. 
12 WSP, 2008. Economic Impacts of Sanitation in Indonesia. 
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 Centralized Sewerage and Wastewater Treatment Systems 
There are 12 major cities in Indonesia with high population densities that 
have centralized wastewater treatment systems (see Table 3.1). These 
include: Bali, Balikpapan, Bandung, Banjar Masin, Batam, Cirebon, DKI 
Jakarta, Medan, Prapat, Surakarta, Tangerang and Yogyakarta13. However, 
only 5 percent of the population is connected to these treatment facilities 
through their connection to the sewerage system14.  As a result, only 1 
percent (app. 150 Million Litres per Day (MLD)) of the urban wastewater 
generated in Indonesia is being treated through centralized wastewater 
treatment facilities10. 

Table 3.1 Sewerage and centralized wastewater treatment systems in Indonesia (2012)15 

City Population 
(2014) 

 
no. 

Wastewater 
produced 

(estimated) 
m3 /day 

Treatment 
Capacity 

Total 
m3 / day 

Treatment 
Capacity 

Used 
m3 / day 

House 
Connections 

 
no. 

System 

   
  

  

Bandung 2,575,478 391,473 243,000 49,769 99,538 Anaerobic, 
Facultative & 

Maturation Pond 

DKI Jakarta 10,012,271 1,521,865 38,880 704 1,407 Aerated Lagoon 

Cirebon 319,353 38,322 24,566 9,667 13,165 Anaerobic, 
Facultative & 

Maturation Pond 

Yogyakarta 404,003 48,480 15,500 7,314 11,000 Aerated Lagoon 

Banjarmasin 675,030 114,755 10,000 2,568 8,968 RBC 

Medan 2,497,183 379,572 10,000 5,650 12,370 UASB (Upflow 
Anaerobic Sludge 

Blanket) 

Surakarta 505,461 68,743 9,504 6,325 11,978 Aerob Facultative & 
Biofilter 

Bali 4,225,000 642,200 5,100 31,185 8,647 Aerated Lagoon 

Batam 1,142,646 173,682 2,852 150 300 Oxidation Ditch 

Tangerang 2,001,925 304,293 2,700 600 1,200 Oxidation Ditch 

Prapat 5,524 442 2000 115 253 Aerated Lagoon 

Balikpapan 645,866 87,838 800 800 1,452 Extended Aeration 

Note: Wastewater estimated based on 80 percent discharge of water supplies and per capita consumption of cities 
between 150 - 190 l/day/cap16 

 
Most excreta and wastewater are discharged untreated or semi-treated into 
local drains or water bodies. The dense housing, seasonal flooding, and the 
choking of drains with uncollected solid waste further aggravates the 
situation. Yet, even existing centralized wastewater treatment facilities and 
sewer networks are grossly underutilized (see Table 3.1). On average, only 
47 percent of the total capacity of treatment facilities and only 50 percent 
of the sewer networks are being used. The primary reason for the under-
utilization of the sewer network is the difficulty in encouraging households 

 
13 World Bank, 2013. East Asia Pacific Region Urban Sanitation Review: Indonesia Country Study. 
14 Nusa Idaman Said, 2017. The Domestic Wastewater Management in Indonesia: Current Situation and 

Future Development  
15 World Bank, 2013. East Asia Pacific Region Urban Sanitation Review: Indonesia Country Study  
16 ADB and IBRD, 2013. Downstream Impacts of Water Pollution in the Upper Citarum River, West Java, 
Indonesia. Economic Assessment of Interventions to Improve Water Quality 
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to connect to the sewage network due to the high connection fees and 
wastewater tariffs. Also, in order to connect to the sewer network, 
significant construction within the house is often required, which is 
expensive and inconvenient. 
 
The typical capital cost for constructing a centralized wastewater treatment 
plant (WWTP) in Indonesia is USD 0.03-0.06 per capita. Using very simple 
technologies (e.g., aerated lagoons, oxidation ditches), the operating costs 
of centralized WWTPs are USD 0.07 per m3 in Medan, USD 0.01 per m3 in 
Bandung, USD 0.08 per m3 in Yogyakarta and USD 0.03 per m3 in Cirebon17. 

Decentralized Wastewater Treatment Systems 
In Indonesia, about 76 percent of the households have a private toilet 
facility, 59 percent have improved sanitation and 13 percent are still 
practicing open defecation18. The majority of households use septic tanks to 
treat their wastewater. Septic tanks can remove 30 - 40 percent of Biological 
Oxygen Demand (BOD) if properly used and maintained. However, they 
need to be desludged every three to five years. Unfortunately, desludging 
and septage management is not well developed. There are no national or 
local laws or regulations that oblige septic tank owners to regularly de-
sludge their septic tank. Also, there are no legal, institutional or financial 
frameworks for septage collection, treatment and disposal.  
 
In general, households do not desludge their septic tanks on a regular basis 
before the tank is overflowing, due to the high desludging and disposal fees. 
Private desludgers also lack capacity and facilities to treat the septage they 
collect. As a result, only 4 percent of septage is being treated, despite the 
fact that much more is being collected1. Over the past 20 years, Indonesia 
had developed a total of 150 septage treatment plants. However, about 90 
percent of these facilities are closed to date19. Septage that is not treated is 
directly discharged into open water bodies. 
 
Since 2001, the Indonesian government is implementing a community-
based sanitation program (SANIMAS) to improve urban sanitation. This 
program was piloted by WSP-EAP World Bank with support of Australian 
Department of Foreign Affairs and Trade and was adopted by the Indonesian 
government after successful piloting. SANIMAS has three sanitation system 
options:  

• About 77 percent of beneficiaries are served through communal 
sanitation centers (CSC) that consists of enhanced communal 
bathing, washing and toilet block facilities serving 10-15 
households. These facilities include bio-digesters to capture biogas 
for reuse in cooking, hot water and lighting of the SANIMAS 
facilities areas. 

• Another 16 percent of beneficiaries have a sewer system with 
communal wastewater treatment facility. In this option, the 
households must have their own toilet facility and must connect to 
the sewer. This option can accommodate 50-1000 persons.  

• The remaining 7 percent have a local sewer network and a 
communal sanitation facility. The households must build their own 

 
17 World Bank, 2013. East Asia Pacific Region Urban Sanitation Review: Indonesia Country Study 
18 ADB, 2016. Indonesia Country Water Assessment 
19 WEPA, 2013. Community-based Sanitation Lessons Learned from SANIMAS Programme in Indonesia. 
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 toilet facility and connect to the shared septic tank. The shared 
septic tank is connected to the local sewer network13. 

 
SANIMAS has been implemented in 27 provinces in more than 300 
locations20.  A total of approximately 1,700 decentralized wastewater 
treatment systems (DEWATS) have been constructed in Indonesia11. 
Technologies used in DEWATS include an anaerobic baffled reactor, 
anaerobic filter and aerobic reactor10. 
 
In 2012, the Ministry of Environment and Forestry collected effluent 
samples from 400 SANIMAS facilities to check the quality in terms of Total 
Suspended Solids (TSS), Biological Oxygen Demand (BOD), pH and oil and 
grease. The results showed that 82 percent of the SANIMAS facilities were 
operating well and had a good quality of treated effluent14. However, 
DEWATS are considered to carry high operating costs with an estimated cost 
of USD 0.47 per m3 of sewage12. In contrast, the capital expenditure for 
DEWATS are USD 0.03 per capita, which is lower than centralized 
wastewater treatment systems12. 

Main Challenges in Urban Wastewater Management 
The Government of Indonesia realizes that on-site sanitation solutions are 
inappropriate for densely populated areas. Therefore, it aims to construct 
more centralized sewerage systems and wastewater treatment facilities in 
five cities to serve an additional 32 million people. This will require 
significant investments in the years to come. 
 
Rolling out further centralized sewerage systems in Indonesia could be quite 
challenging. In many Indonesian cities, there are physical constraints to 
constructing sewerage systems. For example, numerous large cities in 
Indonesia, such as Jakarta, Banjarmasin, Palembang and Pekanbaru, are 
characterized by a flat, low-lying topography with a high water-table, 
located adjacent to major rivers. The construction of pipelines in these areas 
and the need for many pumping stations to maintain the required pressure 
and flow velocities could lead to high construction and maintenance costs. 
 
Many households continue to rely on simple and insufficiently maintained 
on-site infrastructures (i.e. septic tanks).  Citizens consider wastewater 
management a private rather than a public responsibility and are unwilling 
to connect to a sewerage network and pay for centralized wastewater 
services.  
 
Unfortunately, septic tank management is not well developed in Indonesia, 
with a lack of proper septic tank design and construction standards. This 
hinders the development of effective septage management plans, systems 
and enforcement. Many existing septic tanks are located under houses with 
no access to a manhole needed for desludging. As a result, they function 
very poorly. In addition, most septic tanks in Indonesia are cubluks, one-
compartment tanks with an open bottom. These tanks allow the nutrient 
rich effluent to permeate into the subsoil and leach to local groundwater 
bodies.  

 
20 Nusa Idaman Said, 2017. The Domestic Wastewater Management in Indonesia: Current Situation and Future 
Development. 
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Previous attempts of implementing septage management programs in 
Indonesia have not been very successful due to the lack of incentives for 
residents to avail of the services and the limited financing available for 
continued implementation. Without proper maintenance, the dewatering 
capacity of a decentralized wastewater treatment system is reduced, 
leading to a significant decline in its effectiveness to produce good quality 
effluent. 
 
Currently, a significant part of the national government’s efforts on 
wastewater management are targeted towards the construction of 
‘advanced’ DEWATS. With these, there is some concern that insufficient 
maintenance could arise due to technical and operational issues and a lack 
of expertise and know-how available within the community. Further 
concerns relate to the relatively high operating costs and the lack of 
sufficient revenue from customer fees to cover additional operating costs or 
capital expenditures related to repairs or renewals.  
 
With the growing demand for DEWATS in smaller communities, the 
government is challenged to find new ways and resources to rapidly scale-
up and scale-out the construction of new systems. Additional financial 
resources are required to respond to this demand and provide for training 
of new recruits to facilitate the rapid expansion of DEWATS throughout the 
country. 
 

3.2 INDUSTRIAL WASTEWATER 

The industrial sector is a significant contributor to the gross domestic 
product at 23.9 percent and a growth rate of 5.78 percent. There are about 
23,941 large and medium industries and 3,418,366 micro and small-scale 
industries in Indonesia as of 201421. 
 
Discharge of industrial wastewater is responsible for 7.24 percent of the 
pollution of surface water bodies22. Industrial wastewater is a combination 
of both process wastewater and domestic wastewater from employees. The 
volume of industrial wastewater discharge depends on the treatment 
process as well as the production rate. Despite the limited available data, an 
overview of average wastewater volumes generated by different types of 
industrial plants is presented in Table 3.2.  
 
The quality of wastewater differs for each industry, depending on the type 
and nature of the final product of the industry. The typical quality of 
wastewater from some industrial sectors were collected from various 
resources and are presented in Table 3.3.  
 
 

 
21 Ministry of Industry, 2014. 
22 Nusa Idaman Said, 2017. The Domestic Wastewater Management in Indonesia: Current Situation and Future 
Development. 
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 Table 3.2 Wastewater amounts generated in some industries in Indonesia 

Sector Average 

Wastewater 

Generation Rate 

(m3/day) 

Sector Average 

Wastewater 

Generation Rate 

(m3/day) 

Textile Industry 1,000-3,000 Automobile 1,500 

LNG Plant 4,800-6,000 Rayon 75,000 

Beverage  1,000-1,350 Hospital 500 

Petro Chemical 1,200-6,000 Cosmetics  250 

 

Table 3.3 Untreated wastewater quality characteristics for some industries in Indonesia 

Sector BOD*  

(mg/l) 

COD*  

(mg/l) 

TSS*  

(mg/l) 

Food and Beverage 800 2,100 700 

Pulp and Paper 300 800 2,000 

Textile 500 1,000 1,100 

Chemical and 

Pharmaceutical 

2,700 1,400 2,200 

Galvanism 50 100 250 

Tofu Production 7,500-14,000 6,000-8,000 575 

Palm Oil Industry 25,000-29,000 15,000-100,000 18,000-23,000 

*BOD – Biological Oxygen Demand; COD – Chemical Oxygen Demand; TSS – Total Suspended Solids 

 
 
In 2013, there were about 74 industrial estates/parks in Indonesia with the 
majority located in West Java close to Jakarta and the Tanjung Priok port 
(see Table 3.4)23. Most of the industrial land areas (94 percent) are owned 
by private companies with the remaining 6 percent owned by the Indonesian 
government. The development of industrial estates, along with special 
economic zones (SEZs), is seen as one of the most effective ways to facilitate 
industrial activities and accelerate the process of industrialization across the 
country. 

Table 3.4 Industrial estates in Indonesia24 

Location Industrial Estates 

(No.) 

Land Area 

(ha) 

Java 55 22,795 

Sumatra 16 4,493 

Sulawesi 2 2,203 

Kalimantan 1 546 

Total 74 30,038 

 

 
23 GBG, 2016. Indonesia’s Industrial Property Sector: Rising Supply and Demand 
http://www.gbgindonesia.com/en/property/article/2016/indonesia_s_industrial_property_sector_rising_sup
ply_and_demand_11690.php 
24 http://www.pma-japan.or.id/bundles/bsibkpm/download/Industrial%20estates_50.pdf Retrieved on May 5, 
2018 

http://www.gbgindonesia.com/en/property/article/2016/
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Wastewater management in industrial estates involves the use of a 
centralized wastewater treatment facility (CWTF). All industrial zones and all 
industrial facilities outside such zones must be connected to an CWTF for 
the treatment of their wastewater. Table 3.5 lists some of the industrial 
estates that have their own CWTF. For industrial estates that do not have a 
CWTF, the individual companies (locators) must have their own wastewater 
treatment plant. 

Table 3.5 Some industrial estates with a centralized wastewater treatment facility in 

Indonesia 

Industrial Estate Location Industries 

no. 

Capacity 

m3 /day 

Process 

Kawasan Industri 

Jababeka 

Cikarang, 

Bekasi, West 

Java 

553 18,000  

11,000  

Biological Aerobic 

Treatment 

Surabaya Industrial 

Estate Rungkut 

Rungkut 309 15,000  Oxidation ditch 

Pasuruan Industrial 

Estate  

Pasuruan 164 28,000  Oxidation ditch 

Kawasan Industri 

Makassar 

Makassar, 

South 

Sulawesi 

224 2,300  Oxidation ditch 

 
 
In addition to the existing industrial estates, the Indonesian government 
aims to develop twelve new SEZs across the country, of which, eight will 
focus on the manufacturing industry (see Figure 3.2).  At present, four out 
of the eight SEZs have started commercial operations, including: SEZ Sei 
Mangkei, SEZ Tanjung Lesung, SEZ Palu and SEZ Mandalika. The National 
Council for Special Economic Zones was established through Presidential 
Decree No. 8/2010 to implement the development of SEZs. Each SEZ is 
obliged to have a centralized wastewater treatment facility and treat the 
wastewater generated by the industries located in the SEZ. 

Figure 3.2 Special Economic Zone Map of Indonesia 

  

 
Some industries in Indonesia are required to conduct an Environmental 
Impact Assessment (EIA) and must secure an environmental permit. The 
industries that are obligated to conduct an EIA include the cement industry, 
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 pulp and paper industry, upstream petrochemical industry, industrial 
estates, shipyards, propellant manufacturers, ammo and explosive industry 
and black tin smelting industry. Every six months, industries must submit a 
self-monitoring report to the local authorities and the Ministry of 
Environment.  
 
The Ministry of Environment and Forestry monitors the environmental 
performance of industries. The industries are rated based on five categories: 
black, red, blue, green and gold. Black means that the industry is making no 
efforts to comply with the environmental standards, red means failed to 
comply, and blue means compliance, while the green and gold ratings mean 
overcompliance with the environmental regulations. Of the 1,930 
companies participating, 78.2 percent complied with the effluent standards, 
five companies were given a black rating and 12 outperformed and received 
a gold rating in 201625. 

Main challenges in industrial wastewater management 
For existing wastewater treatment facilities, one of the main challenges is 
the lack of technical capabilities to operate CWTF and address technical 
issues that arise. Also, for some industrial process water, the used 
wastewater treatment technology is inadequate to properly treat generated 
wastewater. At present, some of the industrial CWTF are under-capacitated 
and some are not capable of meeting the required quality of the effluent.  
 
For new facilities, some industries have difficulty gaining access to funding 
for their wastewater treatment facility. 
  
  

 
25 Industrial Wastewater Management in Indonesia, Tjandra Setiadi 
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 4 EXPERIENCES WITH RESOURCE RECOVERY 
FROM WASTEWATER 

 

Water re-use is not practiced in urban areas. Some industries 
have started to re-use treated wastewater for cleaning 
purposes. However, water re-use is not widely practiced to 
date in Indonesia. 

Several industries in Indonesia recover methane bio-gas from 
their treated biological solid waste and wastewater effluent. 
The palm oil and tapioca industries have started to recover 
biogas and reuse wastewater and organic solid waste. This has 
been driven by more stringent water effluent requirements and 
the profitability of generating bio-energy.  

Recovering nutrients from wastewater is not widely practiced 
in Indonesia. One of the better-known applications, however, is 
the use of Palm Oil Mill Effluent (POME) in agriculture. POME 
wastewater contains significant amount of nutrients that can 
be applied to palm tree plantations. By using bio-waste, the 
cost for using commercial fertilizers can be significantly 
reduced.  

4.1 WATER RE-USE 

Treated wastewater can be re-used for industrial, agricultural and urban 
applications. A leading example of water re-use is the project in Nusa Dua 
(Bali). Here hotels re-use wastewater for on-site gardening and landscaping 
(see Box 4.1). Within industrial facilities, the re-use of wastewater for 
cleaning is practiced in some large industrial/economic zones. Though water 
re-use has a potential to save costs of (additional) water supply, especially 
for large water users, water re-use is not widely practiced to date in 
Indonesia. 

Box 4.1 Water re-use in Nusa Dua, Bali26 

Nusa Dua, Bali Province, Indonesia is an enclave of four- and five-star hotels and an 18-hole 
golf course.  It has prioritized an eco-friendly approach demonstrated by its wastewater 
treatment system. The wastewater treatment ponds have a capacity of 10,000 m3/day and 
include primary and secondary treatment through a stabilization pond, aeration, 
sedimentation and filtration on a 30ha area. Treated wastewater is reused for watering the 
public gardens in the Nusa Dua complex and grounds of individual hotels. The capital 
investment was financed by the Nusa Dua Hotel complex and Bali Tourism Development 
Corporation (BTDC). Monthly payments from the hotels to the BTDC ensure the recovery of 
these costs. 

 

 
26 ADB, 2014. From toilets to Rivers: experiences, new opportunities and innovative solutions.  

4 
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However, there are a few examples of wastewater reuse by industries in 
Indonesia. Treated effluent from palm oil processing is reused as process 
water. Textile industry operators in Indonesia have established some level 
of reuse of wastewater in their operations. However, there is no detailed 
information about this to date. 
 

4.2 BIO-ENERGY  

Several industries in Indonesia recover methane bio-gas from their treated 
biological solid waste and wastewater effluent. The palm oil industry is one 
of the well-known industries in Indonesia that has the potential for methane 
recovery and reuse. POME has a very high Biological Oxygen Demand (BOD) 
(ca. 25,000 – 65,000 mg/l) and Chemical Oxygen Demand (COD) (45,000-
100,000 mg/l) making it highly suitable for bio-methane as a base for energy 
generation. One cubic meter of POME can produce between 5.8 and 12.75 
kg of bio-methane. 

Box 4.2 AANEe and ANJ use POME to produce electricity27 

PT Austindo Aufwind New Energy (AANE) located in East Belitung (Bangka Belitung) utilizes 
the POME produced by the palm oil mill owned by PT Autsindo Nusantara Jaya (ANJ) to 
produce energy. ANJ, owned by the Tahija family, owns 99 percent shares in AANE. The 
facility started operations in 2012 and was upgraded from 1.2 MW to its current capacity of 
1.8MW in 2016. For the upgrade ANJ provided a USD 750,000 loan (LIBOR+2.75percent - 3 
years) to AANE. The company is the first in Indonesia to produce electricity from POME and 
to supply 2,000 households with electricity through a long-term power purchase agreement 
with the State Electricity Company (PLN). 

 
 

In 2015, Indonesia had approximately 740 palm oil mills operational with the 
capacity to generate 1,000 MW of energy from captured methane gas. It is 
estimated that GHG emissions can by reduced by to 37.7 million tonnes per 
year if all the palm oil mills had methane capture and conversion 
technologies. Currently, only relatively small numbers of palm oil mills have 
invested in power generation from POME and only one palm oil mill has a 
commercial contract with the State Power Company (PLN) for purchase of 
produced power (see Box 4.2 – 4.4).  
 
Thus, so far, very few palm oil mills have invested in POME electricity 
generation because they lack a familiarity with the technology and the 
market of electricity sales. They also are less familiar with the longer 
timeframe for recovery of the investment compared to the rapid returns in 
palm plantations and mills. In addition, the private banks have limited 
appreciation of the opportunities that POME-based energy production has 
as they have limited knowledge, know-how and experience in such 
projects28. 
 
To improve the POME based digesters, other feedstock from palm oil 
production can be used in the digester, including empty fruit bunch, shells 

 
27 https://anj-group.com/en/renewable-energy & https://www.rambuenergy.com/2014/12/austindo-
aufwind-new-energy-gets-loan-from-parent-firm-for-biogas-plant-2/ 
28 MCA-Indonesia 2014. Methane for Power: Generating Power from Palm Oil Mill Effluent 

https://anj-group.com/en/renewable-energy%20/
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 and fibers. The total potential energy that can be generated from these 
wastes ranges from 18 -20 million kJ per ton. The energy generated from 
biomass waste utilization is equivalent to approximately 0.45 kilo liters of 
diesel / ton of waste. 

Box 4.3 Listrindo Kencana uses solid waste from palm oil mill to produce 

PT Listrindo Kencana, located on Bangka Island, produces electricity by utilizing solid waste 
from its palm oil mill, namely the shell and the empty fruit bunch. The biomass is used as fuel 
to produce steam, which turns a turbine and generates electricity. The power plant has a 
capacity of 6 MW, using 2500-3000 tons of biomass daily. 

 
 
Some small and medium enterprises (SMEs) in Indonesia also utilize biogas 
capture and use. The Indonesia Domestic Biogas Programme (IDBP) aims to 
develop a market-based and sustainable biogas sector in Indonesia. It also 
aims to expand the use of bio-digester technology by farmers for improved 
waste management to reduce greenhouse gas emissions in the livestock and 
dairy sectors. Approximately one kilogram of cattle manure produces ca. 40 
liters of bio-methane. Farmers across Indonesia already capture bio-
methane from the manure of their cattle and use it for electricity generation. 
At present, there are about 14,475 bio-digesters installed across the nine 
provinces of Indonesia. 

Box 4.4 REA Holdings’ Bio-methane capture 

REA Holdings, a British-based firm that owns three palm oil mills in Indonesia’s East 
Kalimantan province, installed methane capture at two of its mills in 2012, with plans 
currently being drawn up for the third. To capture the methane, huge polyurethane sheets 
are placed over the lagoons containing POME. The generated gas is then cleaned of various 
chemicals and water before being fed into a combustion engine. The energy produced is used 
to power the plantation’s operations. Other uses include methane-powered vehicles and 
cooking stoves. 

 
 
Wastewater from the tapioca and tofu industries is also a potential source 
of biogas. Several tapioca wastewater – bio-energy plants are operational in 
Indonesia. Indonesia has about 80,000 tofu production plants. One kilogram 
of soybean wastewater can produce about 30 liters of bio-methane. The 
Renewable Energy and Efficiency Partnership (REEP) together with the 
Environment Technology Centre at the Agency for the Assessment and 
Application of Technology (BPPT) is funding projects in Indonesia that aim to 
transform tofu industry wastewater into biogas.29  
 

4.3 NUTRIENT RECOVERY 

Recovering nutrients from wastewater is not widely practiced in Indonesia. 
One of the better-known applications, however, is the use of POME in 
agriculture. POME wastewater contains significant amount of nutrients that 
can be applied to the palm tree plantation. With this, the cost of using 

 
29 http://sdg.iisd.org/news/reeep-project-creates-biogas-from-tofu-industry-wastewater/ 
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commercial fertilizers, as indicated in Table 4.1, can be reduced. Empty fruit 
bunches from the palm oil processing plant can also be composted and used 
as organic fertilizer. In South Sumatera, the treated effluent from a Palm Oil 
Processing Plant is also used as liquid fertilizer. 
 
POME is also utilized as a source of nutrients to grow micro-algae. This often 
happens as part of tertiary treatment of POME before being discharged to 
open water bodies. The nitrate and phosphate that are not removed during 
anaerobic digestion are being consumed by micro-algae, which can be used 
as a diet supplement.  
 

Table 4.1 Average price of different types of fertilizers in Indonesia (2014) (USD/kg)30 

 
Urea SP-36 ZA NPK Organic 

Market price 0.30 0.45 0.26 0.48 0.16 

Subsidized price 0.15 0.17 0.12 0.19 0.04 

 
 
Organic solid waste is sometimes turned into organic fertilizer. Denpasar 
City, for example, has a composting center located at the Suwung Landfill 
composting the organic wastes disposed in the landfill to produce about 20 
m3/day of organic fertilizer31. The compost is used as a fertilizer for street 
plants as part of the effort to green the city. 
   

 
30 Sudaryanto, T. 2014. Fertilizer Subsidy Policy in Indonesia: Impacts and future perspectives.  
http://ap.fftc.agnet.org/ap_db.php?id=365 
31 Syafitri Arif, A. 2016. Landfill (or dumpsite?) Suwung for Regional Sarbagita, Bali 
https://www.balifokus.asia/single-post/2016/04/27/LANDFILL-or-DUMPSITE-Suwung-for-Regional-
Sarbagita-Bali 



W AS TE WA TE R MANAGE MEN T  AN D RE S OUR CE  RECO V E RY  -  IND ONE SIA  29 

 

 5 INSTITUTIONAL SETTING 

For domestic wastewater treatment, most local sanitation 
planning, development, financing, and management 
responsibilities are managed by local governments. The central 
government focuses on policy development, standard setting, 
monitoring, capacity building and enabling financing.  

Updated regulations wastewater effluent standards are more 
stringent than the previous standards and require an upgrade 
of wastewater treatment systems throughout the country to 
ensure compliance. 

5.1 NEW DEVELOPMENT STRATEGY 

The National Long-term Development Plan (RPJPN) 2005-2025 involves 
institutional restructuring and is divided into four separate medium-term 
plans, called National Medium-Term Development Plan/RPJMN (2005-2009; 
2010-2014; 2015-2019; and 2020-2025). The RPJPN sets the ambitious 
target of full access to basic services by 2019. However, there are indications 
that current and projected outputs in the development of water and 
sanitation infrastructure will not be able to keep up with population growth 
and the depreciation of assets.  
 
The RPJMN 2014 – 2019 aims at achieving equitable growth for all, and the 
global Post-2015 Sustainable Development Agenda. The government has 
put a major emphasis on the provision of basic infrastructure, including 
housing, clean water, sanitation and electricity; guaranteed water, food and 
energy security; supporting national defense; and developing urban mass 
transport systems. This involves USD 414.6 billion worth of new public works 
projects between 2015 and 2019, including large-scale transport, utilities 
and Information Communication Technology (ICT) projects, as well as new 
schools, hospitals, and water supply and treatment plants. 
 
It is clear that Indonesia must invest more in water and sanitation 
infrastructure at the central, provincial, and especially local (city and district) 
levels. This is particularly true in the sanitation sector, which has lagged 
behind the water sector in terms of investments and coverage. LGUs have 
had a record of very low commitment to sanitation investment. Although 
there are approximately 350 local water companies (PDAMs) throughout 
Indonesia, there are only 11 municipal sewerage schemes, and these were 
built by the central government. 
 

5.2 INSTITUTIONAL FRAMEWORK 

Domestic Wastewater Management 
Domestic wastewater management in Indonesia is considered as “basic 
service-mandatory-concurrent affair”. It is a shared competence between 
the central and regional government (“concurrent affair”), must be carried 

5 
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in every region (“mandatory affair”) and be prioritized by the regional 
governments (“basic services”).  
 
The main role of the central government in wastewater management is to 
enact norms, standards, procedures and criteria (Norma, Standard, Prosedur 
dan Kriteria or “NPSK”). The central government transferred most sanitation 
planning, development, financing, and management responsibilities to local 
governments and focused on policy development, standard setting, and 
capacity building. Thus, the management of the centralized wastewater 
treatment system is the responsibility of the LGUs. It is the responsibility of 
the central government to develop a national wastewater management 
system while the regional and municipal governments have the obligation 
to develop the infrastructure and manage them in their respective 
territories.  
 
The National Development Planning Agency (BAPPENAS) leads a multi-
ministerial working group that consist of the Ministry of Health (MoH), 
Ministry of Public Works and Housing (MPWH), Ministry of Home Affairs 
(MoHA), Ministry of Environment and Forestry (MOEF) and the Ministry of 
Finance (MoF), which are officially responsible for sanitation policy. It has 
two major water and sanitation programs, the Water and Sanitation Policy 
Formulation and Action Planning Project (WASPOLA) and the Indonesia 
Sanitation Sector Development Program (ISSDP), that provide tools to the 
local government to increase access to water and sanitation. 
 
The Directorate General of Human Settlements of the MPWH leads the 
construction of infrastructure related to wastewater management and 
sanitation through central government funding. After the construction of 
the system, the MPWH will transfer the facilities to the local government for 
them to operate and maintain. The MPWH collaborates with the MOF for 
the allocation of budgets for the development of wastewater facilities at the 
national, regional, provincial and local levels.  
 
The central authority of sewerage management in Indonesia is under the 
MPWH. In 2008, the MPWH issued the National Policy and Strategies on 
Domestic Wastewater Management, which provides direction and guidance 
for national and local governments, as well as the private sector and 
communities, in formulating policies and programs for domestic wastewater 
management. The development of local sewerage regulations is under the 
Directorate of Sanitation Development (PPLP). Some of the cities that have 
sewerage regulation are Banjarsamin City, Klungkung Regency, Tangerang 
City and Bantul.  
 
The provision of water services in urban areas is the responsibility of PDAMs 
(Perusahaan Daerah Air Minum), Local Government Owned Water Utilities, 
of which there are 319 in Indonesia. Most PDAMs are very small, with less 
than 10,000 connections and only four percent have more than 50,000 
connections. Institutional responsibility for wastewater and sewerage is at 
the district government level with departmental responsibility varying 
between districts.  
 
Centralized wastewater treatment facilities are being operated and 
managed by either the local water service provider (PDAM) or by a local 
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 government owned sanitation utility (Perusahaan Daerah Penanganan Air 
Limbah, PD PAL). Six of the centralized wastewater treatment facilities are 
managed by PDAMs. The local Environmental Agency (BLH) collaborates 
with the local Public Works and Spatial Planning Agency in establishing 
technical guidance for the operations and maintenance of wastewater 
systems. 
 
The individual on-site management of wastewater is not regulated or 
managed by any institution. No one is responsible for controlling the quality 
of the effluent of septic tanks. The Ministry of Health administers and 
enforces the standards for the construction of septic tanks, but there are no 
regulations yet. In most cases, the municipal or district cleansing 
department or sanitation agency (Dinas Kebersihan dan Pertamanan, DKP) 
is responsible for the desludging of septic tanks and the management of 
Septage Treatment Plants (IPLT). However, in some cities, the PDAM has the 
responsibility for operating the IPLT. 
 
Mayors of the cities that have completed SSKs established the Association 
of Cities and Districts Concerned about Sanitation in Indonesia (AKKOPSI) in 
2011. The advocacy of the group is to support the achievement and promote 
the implementation of the Road Map for Acceleration of Urban Sanitation 
Development (PPSP) in Indonesia.   

Industrial Wastewater Management 
The Ministry of Environment and Forestry (MOEF) has the overall 
responsibility for management of water quality and control over water 
pollution. This includes the enforcement of effluent standards, both for 
domestic and industrial wastewater, and the monitoring of wastewater 
discharges in the country. A wastewater discharge permit must be secured 
from the ministry before an entity is allowed to discharge to the 
environment. 
 
The Ministry of Environment and Forestry, together with the local 
Environmental Agencies, regulates and monitors the environmental 
performances of industries. However, the Ministry of Agriculture has the 
power to regulate and monitor the environmental performance of 
agricultural-related activities. As indicated above, the MOEF has a 
monitoring scheme called Programme for Environmental Performance 
Rating (PROPER). Industries are rated into 5 classes according to their 
environmental performance and compliance with national policies related 
to wastewater discharges. 
 
MOEF – Directorate of Forestry and Environmental Planning and Directorate 
of Environmental Prevention of Businesses and Activities for preventing and 
controlling environmental pollution and actively promotes measures to 
control water pollution. A specific programme under MOEF - PROKASIH aims 
to prevent water pollution caused by industries and to improve river water 
quality. It focuses on monitoring both river water quality and discharges 
from industries. MOEF is also responsible for the implementation of an 
environmental impact assessment system (AMDAL32). 
  

 
32 MOEF, 2018. AMDAL.NET  http://amdal.menlhk.go.id/amdal.net/ 
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The institutions that are involved in the urban and industrial wastewater 
management in Indonesia as well as their respective roles are summarized 
Table 5.1.  

Table 5.1 Institutional framework of water and wastewater management in Indonesia 

Government Agency Role 

Ministry of Environment 

and Forestry 

Responsible for management of water quality through controlling pollution and river 

zoning (water quality targets in river reaches) and watershed management, including 

land use planning in watershed areas as well as its responsibilities for promoting and 

regulating the forestry sector. It is also responsible for Environmental Impact 

Assessment of major projects. 

 

Ministry of Public Works 

and Public Housing 

Executes the policy role of setting standards and evaluating progress for water and 

sanitation, solid waste and drainage. It also extends support to district/city 

governments for the development of the drinking water supply and sewerage 

schemes, primarily in urban areas. 

 

Ministry for National 

Development Planning 

(BAPPENAS) 

Executes the role of planning and evaluation including preparation of the annual state 

budget. BAPPENAS also chairs the technical working groups for water and sanitation 

(Pokja AMPL) comprising of representatives of eight-line ministries (i.e., the Ministries 

of Home Affairs, Health, Public Works, Finance, Environment, Education, Statistics 

Indonesia) and development partners. 

 

Ministry of Health Responsible for hygiene and sanitation promotion, capacity building and sanitation 

emergency response system. In conjunction with the Ministry of Environment and the 

Ministry of Public Works, MoH administers and enforces regulations for sources of 

domestic wastewater, including septic tank design, STPs, WWTPs, and community-

based systems.  

 

Ministry of Home Affairs Executes the role of overseeing economic/political decentralization, administrative 

oversight and the capacity building of local governments. 

 

Local Government Units Municipal and district local government have responsibility for delivering public 

services including wastewater management to their constituents. 

 

National Council for Special 

Economic Zone 

Supports the development of Special Economic Zones in Indonesia. 

Ministry of Finance Executes the role of allocating budgets to national ministries, manages the formula 

for the allocation of budgets to local governments, and facilitates the provision of 

grants and loans to local governments and PDAMs. 

 

Ministry of Education They are responsible for enabling the provision of safe water and sanitation in 

schools. 

 

Ministry of Energy and 

Mineral Resources 

They are responsible for the regulation of ground water. 
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 5.3 POLICIES, LAWS AND REGULATION 

Water quality is regulated by Government Regulation No. 82/2001 focused 
on managing the quality of water and controlling water pollution (Table 5.2). 
Water quality is classified into four classes:  

• Class I, water that can be used as standard water for drinking 
water, or other usages requiring similar quality;  

• Class II, water that can be used as tools/facility for water 
recreation, fresh fish preservation, livestock, water for irrigation, 
and other usages requiring similar quality;  

• Class III, water that can be used as tools/facilities for fresh fish 
preservation, livestock, water for irrigation, and/or other usages 
requiring similar quality;  

• Class IV, water that can be used for irrigation, and/or other usages 
requiring similar quality. 

Water in a higher class can be utilized for a lower-class water usage. 
However, water of lower quality cannot be used for purposes that require 
higher water quality standards.  

Table 5.2 Water quality classes and standards for selected parameters33.  

Parameter Unit Class I Class II Class II Class IV 

Total N mg/l 10 10 20 20 

BOD mg/l 2 3 6 12 

COD mg/l 10 25 50 100 

TDS mg/l 1000 1000 1000 2000 

TSS mg/l 50 50 400 400 

Domestic Wastewater  
In terms of regulatory frameworks, domestic wastewater management in 
Indonesia is underregulated. There is no specific and comprehensive 
framework for the management of sewerage at the national level. However, 
the Law No. 23 of 2014 on Local Government states that the provincial 
(provinsi), regency (kabupaten) and municipal (kota) governments are 
responsible for providing water and sanitation services to the communities 
within their authority, including drafting local regulations. District or 
provincial governments also have the right to establish the local operational 
framework, including tariffs and sanctions for rural and urban water supply 
and sanitation. 
 
The Ministry of Public Works Regulation 16/2008 provides a national policy 
and strategy for management of wastewater systems, which includes (i) 
increased coverage of sanitation with priority for the poor, (ii) increased role 
for the community and the private sector in sanitation, (iii) development of 
a regulatory framework for urban sanitation, (iv) capacity building for 
wastewater management, and (v) increased investment including 
development of alternative funding sources for wastewater infrastructure. 
This policy is the basis of all planning and programmes in domestic 
wastewater development and aims at improving access to infrastructure 

 
33 Based on Government Regulation no. 82/2001 
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and wastewater through on-site and off-site systems in both urban and rural 
areas, with a priority on the low-income segment.  
 
There is no established policy yet regulating septage management in 
Indonesia. However, according to Government Regulation No.  32/2004, it 
is the responsibility of the subnational governments to plan, finance, 
implement, and manage regional and/or local infrastructure services, 
including water supply and sanitation. Government Regulation 38/2007 
clarifies roles and responsibilities for infrastructure provision between 
central, provincial, and local governments. 

Table 5.3 Domestic wastewater effluent quality standards34 

Parameter Unit Maximum Values 

pH - 6 - 9 

BOD mg/l 30 

COD mg/l 100 

TSS mg/l 30 

Oil and Grease mg/l 5 

Ammonia mg/l 10 

Total Coliform MPN/100ml 3000 

 
 
The recently updated regulation of MOEF No. 68/2016 prescribes standards 
for domestic wastewater effluent (see Table 5.3). Some local governments 
also established their own effluent quality standards that are more stringent 
compared to the national standards. The new domestic wastewater effluent 
quality standard is more stringent than the previous standards and requires 
an upgrade of wastewater treatment technology for compliance.  

Industrial Wastewater  
Government Law No. 7/2004 on water resources and Government 
Regulation No. 82/2001 on Water Quality Management and Water Pollution 
Control are the main regulations on water management in Indonesia. 
Government Law No. 7/2004 aims for integrated and sustainable water 
resources management while Government Regulation No. 82 of 2001 
establishes the framework for implementation of water pollution control, 
including aspects of prevention, protection and recovery. 
 
Government Regulation 16/2005 prohibits dischargers from releasing 
untreated wastewater directly into water bodies that are designated 
sources of potable water. It requires operators of centralized wastewater 
treatment plants to monitor liquid effluent and solid waste quality on a 
regular basis. 
 
Law No. 32/2009 on Environmental Protection and Management aims to 
create environmentally sustainable development through an environmental 
planning policy, and the rational exploitation, development, maintenance, 
restoration, supervision and control of the environment. It states that 
environmental protection and management should be integrated into all 

 
34 Domestic wastewater effluent includes: wastewater from apartments, health services, restaurants, 
settlements, urban areas, ports, airports, railway stations etc and domestic wastewater from industry. 
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 efforts to preserve the functioning of the environment, which includes the 
development of environmental monitoring programmes and development 
project impact evaluations.  
 
Government Regulation 27/2012 requires industries to acquire an 
environmental license/permit based on an environmental impact analysis 
(EIA). Regulation No. 5/2012 provides the detailed lists of industries that 
require the preparation of an EIA. 
 
The Decree of Ministry of Environment No. 5/2014 sets the standards for 
industrial wastewater effluent. This decree regulates the quality of effluent 
that can be discharged by industries to the environment. The parameters 
monitored and the standards depend on the type of industry, as indicated 
in Table 5.4. 

Table 5.4 Industrial wastewater effluent quality standards for select industries 

Parameter Unit Domestic Palm 

oil 

Tannery Rubber 

(latex) 

Tapioca Beer Textile Slaughter-

house 

Hotel 

BOD mg/l 30 100 50 100 150 40 60 100 28 

COD mg/l 100 350 110 250 300 100 150 200 50 

TSS mg/l 30 250 60 100 100 40 50 100 50 

Ammonia mg/l 10 - 0.5 15 - - 8 25 10 

 
 
There are also no guidelines yet on the quality of the wastewater that can 
be re-used either as process wastewater or as liquid fertilizer, the same as 
with the reuse of sludge in agriculture. However, the disposal of sludge from 
a treatment plant is considered hazardous waste and requires a permit prior 
to disposal as stipulated in the Regulatory of Ministry of Environment no. 
18/2009. 
 
A further overview of relevant laws and regulations on water and 
wastewater management in Indonesia is summarized in Table 5.5. 
 
Even though there are national regulations on wastewater management, 
these are not strictly enforced at the local level. There is no national 
regulator that requires the local governments to meet their obligations to 
provide sanitation services to the population. The local government lacks 
capacity to monitor the design and construction of septic tanks in 
households. LGUs are also reluctant to fund septage management programs 
due to insufficient financial means available. 
 
Increasingly, the financial sustainability of operating centralized wastewater 
treatment facilities and DEWATS is questioned as operational costs for both 
are often not fully recovered. Because of this, only few cities are willing to 
accept Capital Expenditure (CAPEX) financing, available from national level 
government sources, for the construction of wastewater collection and 
treatment facilities. There is an urgent need to improve the ability to set 
appropriate tariffs and collect fees from citizens to cover at least the 
operational expenses of wastewater treatment facilities and sustain their 
operations. 
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Table 5.5 Relevant Laws and Policies on Water and Wastewater Management in Indonesia 

Law/Policy Description 

Solid Waste Management Act No. 18/2008 Regulates solid waste management that mainly focuses on municipal 
solid waste management 
 

Environmental Protection and 
Management Act No. 32/2009 

The purpose of this Law is to create an environmentally sustainable 
development through means of an environmental planning policy, and 
the rational exploitation, development, maintenance, restoration, 
supervision and control of the environment. 

Government Regulation No. 43/2008 on 
Ground Water 

Provides the management of groundwater, which shall include the 
planning, execution, monitoring and evaluation of activities for the 
conservation and control of groundwater destructive power. These 
activities aim at the preservation and continuity of the availability and 
use of groundwater and at the realization of a balance between the 
conservation and utilization of groundwater. 
 

Government Regulation No. 20/2006 on 
Irrigation 

Provides the development and management of irrigation systems to 
support productivity of farm businesses for increasing the production of 
agriculture in the framework of ensuring national food security and 
enhancing welfare of people, mainly farmers. 
 

Government Regulation No. 39/2009 on 
Special Economic Zones 

Created National Council for Special Economic Zones to manage and 
administer the operations of the SEZ 
 

Ministry of Environment No. 3/2014 Evaluation of compliance and performance level of industry in regard to 
waste / environmental management 
 

Ministry of Environment No. 01/2010 Sets the guidelines for local government on water pollution 
management 
 

Ministry of Public Works Regulation 
16/2008 

Provides a national policy and strategy for management of wastewater 
systems, which includes (i) increased coverage of sanitation with priority 
for the poor, (ii) increased role for the community and the private sector 
in sanitation, (iii) development of a regulatory framework for urban 
sanitation, (iv) capacity building for wastewater management, and (v) 
increased investment including development of alternative funding 
sources for wastewater infrastructure. 
 

Ministerial Regulation (PERMEN) No. 
21/2016 

Allows biogas project owners to sell power through power purchase 
agreements (PPAs) or excess power agreements with PLN. 
 

 
 
At present, local government personnel have limited capacity in relation to 
sanitation and wastewater treatment. Despite their responsibility for the 
implementation of sanitation programs, personnel lack the expertise and 
does not have adequately qualified staff to initiate a wastewater 
transformation or run septic or wastewater collection and treatment 
systems. Because of this, the Sanitation Code and the Building Code related 
to septic tank design and construction are not affectively implemented.  
 
A further challenge relates to monitoring of the discharge of industrial 
wastewater. Due to limited man-power and budget, insufficient information 
is available on the true status of industrial wastewater treatment and the 
quality of the effluent. In addition, there are only a few registered 
laboratories to carry out wastewater effluent chemical analysis.   
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 6 NATIONAL CAPACITIES ON WASTEWATER 
SERVICES  

In general, there is sufficient quality capacity in Indonesia to 
design and build a ‘traditional’ wastewater treatment facility. 
However, there are some limitations in capacity, especially 
outside of West-Java, in terms of design and building of 
advanced wastewater treatment facilities and the application 
of modern resource recovery technologies. 

There are a range of Environmental and Sanitary Engineering 
education institutions throughout Indonesia teaching at BSc, MSc 
and PhD levels. Around 400 professionals graduate from these 
institutions every year. A number of Indonesian associations also 
provide professional updating and training courses on water, 
sanitation and wastewater management. 

6.1 CONTRACTORS, SERVICE PROVIDERS AND CONSULTANTS 

There are several leading local and international engineering firms operating in 
Indonesia that offer water and wastewater engineering and consulting services.  An 
overview is presented in Table 6.1. In general, there is capacity in Indonesia to 
design and build a ‘traditional’ wastewater treatment facility. However, there is 
limited capacity in terms of design and building of advanced wastewater treatment 
facilities and the application of modern resource recovery technologies. A list of 
some Engineering, Procurement and Contracting (EPC) providers, as well as 
corresponding types of service and technologies used are enumerated on 
Table 6.1.  
 

Table 6.1 Service providers with corresponding types of service and technologies applied 

Service Providers Type of Service Technology 

PT. Kupu Kupu Emas 

 

Design and Build 

Operation and Maintenance 

Wastewater Treatment Plant from Industrial 

Waste using Physical, Chemical and Biological 

Treatment combination. 

Sewage Treatment Plant from Domestic Waste 

using Physical and Biological Treatment 

combination 

PT Beta Pramesti Asia 

 

Engineering & Consultancy 

Start-Up and Commissioning 

Supply & Service Contracts 

Operation and Maintenance 

Sewage Treatment Plant 

Biological Treatment Plant 

JM Smith International, 

LLC 

 

Engineering / Design  

Construction / Project 

Management 

Procurement  

Installation 

Financing Facilitation  

Membrane Bio Reactors (MBR)  

Moving Bed Bio Reactor (MBBR) 

Activated Sludge Treatment 

Sequencing Batch Reactor  

6 
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Start Up / Commissioning  

Full Turnkey / EPC  

Built Operate Transfer / Build Own 

Operate & Transfer  

PT.Swing Indonesia 

 

Engineering / Design  

Supply & Service Contracts 

Operation and Maintenance 

Membrane Bio Reactors (MBR)  

 

Nirotech Indonesia  Design and Build 

Operation and Maintenance 

Membrane Bio Reactors (MBR)  

Sequential Batch Reactor (SBR) 

Activated Sludge 

Anaerobic Reactors 

PT Tirtakreasi Amrita Engineering & Consultancy 

Start-Up and Commissioning 

Supply & Service Contracts 

Sequential Batch Reactor (SBR) 

 
 
There are local and international engineering companies in Indonesia that 
offer consultancy and design of wastewater treatment plants. Table 6.2 
shows some examples. 

Table 6.2 International and local wastewater treatment plant design consultants 

International Local 

One V Project Management and 

Consultancy 

Arup 

RPS Group Plc 

SLP Environmental Co., Ltd. 

Royal HaskoningDHV Indonesia 

Arcadis 

Degremont 

Veolia Water Technologies 

PT Nusantra Water Centre 

Asian Management Consulting 

REHAU Indonesia 

Gapura Liqua Mandiri 

PT Prakarsa Enviro Indonesia 

PT Farmel Cahaya Mandiri 

Biofresh 

 

6.2 TRAINING PROVIDERS AND NETWORKS 

To achieve the aim to significantly increasing drinking water and wastewater 
services coverage, a major step up in qualified human resources will be 
required. This implies the further development of wastewater vocational 
education to ensure that sufficient human resource capacities are available 
in the future to design, build and operate facilities.  
 
There are a number of universities and colleges in Indonesia that offer 
programs in Bachelor and/or Master of Science in Environmental and 
Sanitary and Chemical Engineering, which involves planning, design and 
operation of wastewater treatment plants in urban and industrial settings. 
(see Table 6.3).  Approximately 400 students graduate at the BSc level and 
150 students at MSc level every year. 
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 Table 6.3 Environmental and Sanitary Engineering Education in Indonesia at the bachelor’s level 

University/Institute Location Courses Offered Graduations 

/ year 

Universitas Indonesia Jawat Barat BSc Environmental Engineering 60 

Universitas Padjadjadran Bandung BSc Environmental Engineering  

Institut Teknologi Bandung Bandung BSc Environmental Engineering  

BSc Environmental Infrastructure 

Engineering 

BSc Management of Water Supply 

and Sanitation Infrastructure 

50 

Podomoro University Jakarta BSc Environmental Engineering N/A 

Institut Teknologi Sepuluh November Surabaya BSc Environmental Engineering  40 

Universitas Diponegoro Semarang BSc Environmental Engineering  120 

Bogor Agricultural University, 

Department of Civil and 

Environmental Engineering 

Bogor BSc & MSc Civil and Environmental 

Engineering 

N/A 

Universitas Mulawarman Samaringa BSc Environmental Engineering  50 

Universitas Andalas Padang BSc Environmental Engineering  100 

 
There are also several training centers for experts focused on environmental 
and water-related topics: 

• IATPI (Ikatan Ahli Teknik Penyehatan dan Teknik Lingkungan 
Indonesia, Association of Sanitary Engineers and Environmental 
Engineering Indonesia) 

• LSP-LHI (Lembaga Sertifikasi Profesi – Lingkungan Hidup Indonesia)  

• PT Benefita  
Currently, certification is only available for experts or employees at the 
Manager level or higher in an industry (the position is called MPPA, Manajer 
Pengendalian Pencemaran Air / Manager of Water Pollution Control). 
Certification for operators is currently unavailable, but a process for this is 
being formulated by the government.  
 
In addition, the national association of water utilities ’Perpamsi’ has an 
active membership of 394 water service companies that serve 24percent of 
the population of Indonesia. Perpamsi focuses on information sharing and 
supporting water utilities’ capacity development. So far, it has not yet 
worked on wastewater capacity development.  
 
In 2013, the Forum Komunikasi Air Limba (FORKALIM) was established by 
the Indonesian Association of Waterworks and the U.S. Asian Environmental 
Program to serve as a communication network for wastewater treatment 
operators to improve the delivery of wastewater services. The activities of 
this organization include knowledge sharing, studies, pilot projects, capacity 
building and public information campaigns.   
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 7 WASTEWATER TARIFFS AND 
INFRASTRUCTURE FINANCING 

Wastewater tariffs, including connection fees and operating 
fees vary largely across Indonesia. In general, tariffs aim to 
cover operating expenditure yet seldom are sufficient for full 
cost-recovery. Many operators depend on local government 
subsidies for covering operating costs. To expand water and 
wastewater coverage, it will be critical to increase the ability to 
collect water and wastewater fees and raise awareness and 
increase acceptance by the public at large for this.  

Indonesia has an estimated USD 225.5 billion of water supply 
investments planned and wishes to use Public-Private 
Partnership (PPP) models to finance approximately 35 percent 
of these projects. New rules around PPP should facilitate 
further participation and a range of private financing support 
mechanisms are in place. 

7.1 WATER AND WASTEWATER TARIFFS 

To connect to the public sewerage system, a connection fee must be paid by 
a household or business. Connection charges vary from city to city and 
depend on the type of establishment that wants to be connected. Average 
connection charges in Indonesia range from USD 15-7035. To increase the 
number of connections, some cities, including Cirebon, Medan, and 
Surakarta, offer payment to households for installing facilities. In Cirebon, a 
community cooperative, Mitra Swadaya, provides loans to its members for 
payment of the sewer connection charge. 
 
Wastewater tariffs are collected to cover the operating costs of facilities. 
Tariffs depend on location and whether a household is connected to the 
water system of the operator. On average, wastewater tariffs range from 
IDR 500-7,500 (USD 0.05-5) per cubic meter36. Collection and computation 
of monthly charges for sewerage differs by city. 
 
In Bandung, Cirebon, Medan and Surakarta, where the water utility manages 
the sewerage system, the sewerage charge is included in the water bill, 
either as a surcharge to the water bill or through a tariff based on water use. 
In Jakarta, the sewerage charge is based on floor area, while in Yogyakarta 
it is based on the number of residents. However, there are some cases like 
the PERUMNAS system in Tangerang, and the old Dutch systems in Surakarta 
and Cirebon wherein the customers are not billed at all. 
 
The tariffs for septage collection range between USD 5-6 per cubic meter 
and USD 2-3 per cubic meter for the disposal per truck37. Some of the 

 
35 World Bank 201. Indonesia: Overview of Sanitation and Sewerage Experience and Policy Options 
36 World Bank.2013. East Asia and Pacific Region Urban Sanitation Review: A Call for Action 
37 Asian Development Bank 2016. Indonesia Country Water Assessment 
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operators are only able to operate on a basis of financial assistance provided 
by the local government rather than tariffs to cover the operating cost. The 
key challenge in promoting sewerage and septage collection and treatment 
is achieving cost recovery. Collection efficiencies of some cities can be as low 
as 30 percent24 with only Bandung and Jakarta achieving cost recovery.  
 
Jakarta and Banjarmasin achieve high cost recovery by cross-subsidizing 
domestic wastewater rates with payments from industrial clients. Medan 
has a collection efficiency of 90 percent because almost all the households 
with sewer connections are also connected to the water supply system, 
which are both managed by PDAM24. In practice, the enforcement of 
connections and payment of wastewater collection and treatment bills is 
difficult unless sewerage charges are collected through the water bill. 
 
Unlike on-site sanitation and water supply, the public is reluctant to pay for 
sewerage and septage services. In general, households are not aware of the 
need to desludge and treat wastewater, which results in low willingness to 
pay and low demand for desludging and sewer connections. A few cities in 
Indonesia, however, have models for raising public willingness to pay and 
reducing the levels of public subsidy.  
 
The collection of wastewater tariffs is the responsibility of PDAM and DKP, 
which operate treatment facilities. Some facilities are poorly maintained and 
are no longer operating well due to lack of adequate cost recovery to sustain 
operation of the facilities. Without the development and deployment of an 
acceptable and effective wastewater billing system, it will be impossible to 
improve services delivery, expand wastewater and sludge treatment 
capacity and increase desludging frequency. It will be critical to spend time 
and effort to raise the awareness of the public on the importance of proper 
wastewater management and the desludging of septic tanks to increase 
their willingness to connect and pay the appropriate fees.  
 
Due to inadequate governance in sanitation and low collection efficiency of 
tariffs, local governments and the private sector have shown limited interest 
in investing in sanitation infrastructure. Though many cities have sufficient 
borrowing capacity, only a few cities have been willing to raise funds to 
finance wastewater related activities, including rehabilitation of their 
septage treatment facilities and development of a septage management 
program. 
 

7.2 NATIONAL FINANCING 

The water and sanitation sector has not been given a high priority at the 
national or sub-national level, partly because of competing priorities from 
other sectors such as health and education. Few local governments use their 
own resources to implement water and sanitation activities, Indeed, when 
given funding through open-menu infrastructure programs, local 
governments and communities rarely choose water and sanitation as the 
main activity. Most funding for the sector comes from the national level. 
While sub-national funding is available through several government 
departments, with varying mechanisms to access this financing. This makes 
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 is often hard to identify the appropriate government financing programme 
to tap into.   

Funding needs 
Indonesia lost about IDR 56 trillion (USD 6.3 billion) or about 2.3 percent of 
the country’s gross domestic product in 2007 due to its poor sanitation and 
hygiene9. In 2014, drinking water and sanitation access were 68.5 percent 
and 60.5 percent respectively. Indonesia has an estimated USD 225.5 billion 
of total water supply investments planned for the coming decades and is 
electing to use Public-Private Partnership (PPP) models to finance 
approximately 35 percent of the projects38. As a result of significant 
government efforts, municipal water treatment and transmission systems 
are expanding as part of initiatives towards reaching the goal of 100 percent 
access to drinking water and sanitation services by 2019. 
 
For urban sanitation Indonesia needs to mobilize an estimated USD 2.3 
billion per year to meet its 2019 targets (see Figure 7.1a) 39. About a quarter 
of this would be for developing sewerage systems. The anticipated 
investment, however, is well below what is required, suggestion that 
planned targets might not be reached. An important reason for this is the 
required financing of connections by households and the lack of private 
sector participation to fill the funding deficit (see Figure 7.2b) 

Figure 7.1 Urban sanitation investments: requirements (left), b. anticipated and deficit 

(right) 

  

Utility financing 
Loan financing to PDAMs faces numerous challenges. For example, the 
Ministry of Finance requires its loans to be channeled through regional 
governments whose legislatures have to pledge future central government 
transfers as collateral. Since regional legislatures are reluctant to do so, 
central government lending to utilities is not likely to re-emerge even after 
the issue of old debt would be settled. Two efforts at promoting the issuance 
of corporate bonds by creditworthy utilities, one supported by partial 
guarantees from USAID and the other by KfW, were not successful due to 
the risk-averse culture of central and regional governments. Under a 2009 
Presidential decree, however, state banks can provide partial credit 
guarantees of 70 percent of loans to creditworthy PDAMs plus an interest 
subsidy. Generally, PDAMs are likely to be limited in their access to scarce 
grant financing and are increasingly exploring how to attract private 
financing for water supply and sanitation.  

 
38 https://2016.trade.gov/topmarkets/pdf/Environmental_Technologies_Indonesia.pdf 
39 WSP 2015. Water supply and sanitation in Indonesia.  
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Public Private Partnerships 
The Government of Indonesia realizes the importance of private 
participation in accelerating infrastructure development in Indonesia, 
especially considering the limitation of government in funding infrastructure 
needs. Based on an estimate of infrastructure funding needs in 2015-2019, 
the government is only able to fulfil 41.3 percent of total infrastructure 
funding needs, which is about IDR 4,796 trillion (USD  360 billion) in total. 
Approximately 36.5 percent of the funding gap is expected to be fulfilled 
through cooperation with the private sector through PPPs. The private 
participation, however, is expected not only to fill the funding gap, but also 
to bring knowledge and experience in the development, operation, and 
management of qualified infrastructure services.  
 
PPP projects in Indonesia have mainly been carried out through Build-
Operate-Transfer (BOT) models. However, the financing of these have in 
practice been accomplished through bilateral and multilateral aid agencies. 
The government seeks to remedy previous difficulties with PPP projects with 
Presidential Regulation (PR) number 38/2015. This regulation broadens the 
type of infrastructure projects for which PPP can be used, including social 
infrastructure, and allows for forms of payment other than end-user fees. 

Table 7.2 Public Private Partnerships in the water sector in Indonesia40 

Name Project 
Costs 

M USD 

FIRR 
 

percent 

NPV 
 

M USD 

Concession Status 

Umbulan Water Supply 140.7 14.00 34.2 25 Under construction 

Bandar Lampung Water Supply 82.6 15.3 20.7 25 Tendered 

Jatiluhur Reginonal Water Supply 142.2 13.62 29.8 30 Tendered 

West Semarang Water Supply 34 16 1.8 27 Ready to Tender 

Pekanbaru Regional Water Supply 34 
  

27 Under preparation 

Total 433.50     

FIRR – Financial Internal Rate of Return, NPV – Net Present Value 

 
Only a few projects in the water sector are listed in the Ministry of 
Development Planning “PPP Book”. They have a total project cost of USD 
433.5 million or 0.12 percent of total expected infrastructure investment 
(see Table 7.2) 41. The listed projects are focused on drinking water storage, 
treatment and transmission.  While there is an interest in wastewater 
treatment and resource recovery projects through PPPs, there are currently 
no projects on the priority list. 
 
To attract investment in less attractive projects, a mechanism called 
‘Viability Gap Financing (VGF)’ has been set-up as a financial support by the 
Indonesian Government for PPP projects to be provided by the Ministry of 
Finance. It assists in part of the construction cost (up to 49 percent and only 
for projects larger than IDR 100 billion or USD 7 million). VGF is intended to 
improve the profitability of projects and supports the establishment of an 
economically beneficial project with low profitability. It is important to note 

 
40 2018 Ministry of National Development Planning. Public Private Partnerships – Infrastructure Projects 
Plan 
41 2018 Ministry of National Development Planning. Public Private Partnerships – Infrastructure Projects 
Plan 
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 that VGF is not available for all PPP projects, as projects need to be 
compliant with criteria described in the Finance Minister Decree VGF (No. 
223/2012). 

Environmental Soft Loan Program 
The Indonesian government, through the MOEF, has operated a programme 
called the Environmental Soft Loan Program to assist and encourage 
industries in Indonesia to implement cleaner production. The types of 
investment that can be funded by this programme include pollution 
prevention equipment (cleaner technology), wastewater treatment plants, 
air pollution controls, solid waste treatment plants, consulting services 
related to civil construction environment, etc. Through 2011, the program 
had benefitted 363 enterprises – 84 of them large companies and 279 micro, 
small and medium enterprises. 
 
Implementation of the program involves financial institutions like the 
Indonesia’s Bank Central Asia, Bank BNI, Bank Mandiri, Bank Danamon, Bank 
BII, Bank of Central Java (Java BPD), BPD Bali, Bank Jabar Banten (BJB Bank), 
Regional Development Bank of West Sumatera (BPD of West Sumatera or 
Bank Nagari), Indonesian Export Financing Institution (LPEI), BPD of West 
Kalimantan, BPD of East Kalimantan, BPD of Yogyakarta, Bank Niaga and 
Bank Syariah Mandiri. 
 
Since 2009, IFC has made numerous investments in Bank Tabungan 
Pensiunan to help the bank increase lending to micro and smaller 
businesses. IFC and Bank Danamon are developing a financing model for 
small and medium enterprises in Indonesia’s agribusiness sector, which 
provides the biggest number of jobs in Indonesia. This will help the bank’s 
micro credit unit expand its agricultural portfolio. IFC available financial 
mechanisms could be relevant for investments in wastewater treatment, 
water re-use and nutrient recovery, especially at the local level.  
 
In addition, the government has established the Indonesian Infrastructure 
Financing Facility (IIFF) that will help catalyze long‐term debt and other 
financing for infrastructure including water and sanitation infrastructure. 
The objective of the facility is to increase access to private sector financing 
for infrastructure projects in Indonesia. The new law on public-private 
partnerships aims to support this and improve transparency and clarity in 
the tender process for infrastructure projects. To catalyze further national 
private financing, the Government has also established the Indonesia 
Infrastructure Guarantee Fund to arrange government guarantees for 
public-private partnership projects. 
 

7.3 INTERNATIONAL FINANCING  

Japan International Cooperation Agency (JICA) 
JICA, together with the World Bank and AFD, provided assistance to the 
Government of Indonesia through the Indonesian Climate Change 
Programme Loan (ICCPL) to support the commitment of Indonesia towards 
addressing climate change. These agencies are also implementing technical 
cooperation for individual projects in both climate change mitigation and 
adaptation in such areas as forest conservation, forest fires, energy, co-
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benefits, agriculture and water resources. Japan is playing an important role 
in the financing of urban water and wastewater infrastructure in Indonesia, 
including in the large programs to develop wastewater treatment in Jakarta. 

World Bank Group (WBG) 
With the targets of RPJMN towards water and sanitation in Indonesia, WGB 
directly supports several national-level programs. These include the 
Community-Led Water and Sanitation Program (PAMSIMAS III), the National 
Slum Upgrading Program (NUSP) and the National Urban Water Supply 
Program (NUWSP).  
 
WGB also supports urban wastewater management and a solid-waste 
program serving metropolitan areas in Indonesia. The WBG’s involvement in 
all these programs is designed not just to fill the financing gap, but to assist 
the Ministry of Public Works and Housing in setting up well-designed 
platforms of delivery that also strengthen the capacity of local government, 
supported by strong monitoring and evaluation systems.  
 
The International Finance Corporation (IFC) invested 20 percent in PT 
Indonesia Infrastructure Financing, a company formed by the Indonesian 
government with support from Asian Development Bank, to provide local-
currency financing for privately funded infrastructure projects42. 
Furthermore, IFC is willing to support private companies providing water 
and sanitation services in select locations, where the concessions have been 
granted in a transparent manner and the firms provide services in 
sustainable and socially responsible ways. In addition, IFC also considers 
assisting select municipalities in structuring and bidding out waste-to-energy 
power projects for private sector participation. An example of this is 
Umbulan Water in East Java, for which IFC is the transaction adviser. The 
tender is expected to be completed later in 2018. The project will supply 
clean and reliable drinking water to three million residents in Surabaya, 
Indonesia’s second-largest city, and four surrounding cities. 

Australian Department of Foreign Affairs and Trade (DFAT) 
Australia is helping Indonesia to achieve its target of clean water and 
sanitation for all Indonesians, by boosting investment in water and 
sanitation infrastructure by local governments. Australia supports 
Indonesia’s PAMSIMAS program to improve water and sanitation and 
hygiene practices in rural and peri-urban areas. Furthermore, Australia’s 
work in Indonesia concentrates on the areas of sustainable growth and 
economic management, education, health, democracy, justice and good 
governance, and safety and peace. 

Agence Française de Développement (AFD) 
The AFD in Indonesia works exclusively on the preservation of biodiversity, 
the fight against emerging and communicable diseases, and combating 
climate change. The AFD has been implementing renewable energy 
development projects in Indonesia as well as providing the Government with 
technical expertise on industrial energy efficiency and forest preservation 

 
42 
https://www.ifc.org/wps/wcm/connect/news_ext_content/ifc_external_corporate_site/news+and+ev
ents/ 
news/indonesia+infrastructure+investments 

https://www.ifc.org/wps/wcm/connect/news_ext_content/ifc_external_corporate_site/news+and+events/
https://www.ifc.org/wps/wcm/connect/news_ext_content/ifc_external_corporate_site/news+and+events/
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 and management. This work could be particularly relevant in relation to bio-
energy recovery from wastewater and reduction of Green House Gas (GHG) 
emissions from wastewater.  

United Nations Development Programme (UNDP) 
UNDP is working with Indonesia for a sustainable environment and 
development policy, which integrates climate change concerns and poverty 
reduction and human development. Given the implications of climate 
change for Indonesia, the Indonesia UNDP Country Office considers climate 
change a top priority issue. Concrete climate change action is required if the 
Government is going to reach Indonesia’s ambitious emission reduction 
targets. UNDP is therefore engaging closely with the Government to pursue 
climate change adaptation and mitigation in the context of an 
environmentally sound and sustainable development framework. This work 
could be particularly relevant in relation to bio-energy recovery from 
wastewater and reduction of Green House Gas (GHG) emissions from 
wastewater.  

Asian Development Bank (ADB) 
ADB also has various projects on sewerage development in Indonesia, 
including in Banda Aceh, Bekasi and Mataram. In addition. ADB’s work in 
Indonesia focuses on poverty reduction through “rapid, sustainable, and 
inclusive” economic growth projects. ADB aims to address constraints posed 
by poor infrastructure, weaknesses in governance, and inadequately skilled 
labor to Indonesia’s development. Focus areas of the bank’s operations 
include energy, transport, natural resource management, finance, water 
supply and other municipal services, and education.  

United States Agency for International Development (USAID) 
USAID supports Indonesia’s efforts to increase access to quality basic 
services, including clean water and improved sanitation -- with an emphasis 
on reaching low-income and vulnerable people in urban areas to reduce 
diarrhea and other waterborne illnesses. USAID helps to improve 
governance within public and private water utilities and increase demand 
for, and access to, basic sanitation in communities. Since 2005, USAID has 
provided technical assistance to water utilities (PDAMs) in Java and Sumatra 
on issues related to full cost recovery tariffs and improved technical 
operation, with the objective of improving their creditworthiness and ability 
to borrow to meet network expansion needs. USAID is exploring ways to use 
its partial credit guarantee mechanism to further increase local water 
utilities’ access to commercial financing. USAID partners with local banks to 
provide microfinance loans to low-income families in order to pay for water 
installation fees, one of the major barriers to water access.  
 
USAID supports the government’s efforts to advance climate security and 
build its resilience to extreme weather events and natural disasters. USAID 
has supported Indonesia in its efforts to meet its commitments to 
significantly reduce greenhouse gas emissions. This work could be 
particularly relevant in relation to bio-energy recovery from wastewater and 
reduction of Green House Gas (GHG) emissions from wastewater.  
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United States Environmental Protection Agency (US EPA) 
EPA and Indonesia are active members of the Global Methane Initiative 
(GMI), a public-private initiative that advances the abatement, recovery, and 
use of methane as a clean energy source. Through the GMI, EPA experts 
have shared models and technological approaches to help Indonesia’s 
Ministry of Energy and Mineral Resources address methane emissions in the 
oil and gas sector.   

The Netherlands 
The public Dutch water company Water Supply Company Drenthe (WMD) 
and Dutch development aid support various water companies in Eastern 
Indonesia through a joint venture holding with local water supply companies 
on North Sulawesi, the Moluccas and Irian Jaya. The initiative seeks to jointly 
revitalize the local water supply services for about 3 million people. For a 
period of 15 years, Tirta Inti Drenthe (TID) will manage the operations of the 
water supply systems and about 25 percent of the required investments. 
The aim of the joint venture is to rehabilitate and renew the water 
infrastructure, to provide technical assistance and training to the local staff, 
and to enable water supply companies to operate efficiently and cost-
effectively43.   

 
43 NWP 2012. 2012, Market scan on the Indonesian Water sector 'Opportunities and niches for the 
Dutch Water sector 
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 8 CONCLUSIONS AND RECOMMENDATION 

8.1 CONCLUSIONS 

Available water resources in Indonesia largely exceed the total water 
demand. Yet projected water availability and demand show significant 
future water scarcity, especially in West-Java and South-Bali. There is a 
growing consensus that action needs to be taken urgently. 
 
Surface and groundwater resources are affected by environmental 
degradation and pollution. In some river basins there is widespread and 
serious pollution. The main sources of pollution include untreated or 
insufficiently treated domestic and industrial wastewater and agricultural 
runoff. Sources of groundwater pollution are mainly septic tank 
contamination, discharges of untreated wastewater and leachate from 
landfills. 
 
Only 1 percent of urban wastewater is safely treated and only 4 percent of 
septage is collected and safely treated. As a result, 95 percent of wastewater 
is unsafely disposed of. Inadequate sanitation and hygiene cause about 120 
million diseases and 50,000 premature deaths annually. The cost of poor 
sanitation is estimated to be USD 6.3 billion per year, or ca. 2.3percent of 
GDP. The investment needed to improve sanitation in Indonesia is estimated 
to be at least IDR 384 trillion (USD 42.7 billion) for the period 2015 - 2030. 
 
There are 74 industrial estates/parks in Indonesia mostly located in West 
Java and owned by private companies. All industrial zones and all industrial 
facilities outside such zones must be connected to a centralized wastewater 
treatment facility. Discharge of industrial wastewater is responsible for 7.24 
percent of the pollution of surface water bodies. An estimated 78 percent of 
companies complied with effluent standards in 2016. 
 
Good progress has been made by local governments in developing City 
Sanitation Strategies (SSK) including a comprehensive citywide sanitation 
planning. However, only twelve major cities have centralized wastewater 
treatment systems. Most of these systems are under-utilized as people do 
not connect to the sewer networks due to (perceived) high connection fees 
and wastewater tariffs.  As a result, only 5 percent of the population is 
connected to wastewater treatment facilities and only 150 MLD of urban 
wastewater is being treated. 
 
The majority of households use septic tanks to treat their wastewater. There 
are no national or local laws or regulations that oblige septic tank owners to 
regularly de-sludge their septic tank. Unfortunately, households do not 
desludge their septic tanks on a regular basis. Also, there are no legal, 
institutional and financial frameworks for septage collection, treatment and 
disposal. 
 
Since early 2000s, many ‘advanced’ decentralized wastewater treatment 
systems have been constructed. The vast majority of these are operating 
well and have a good quality of treated effluent. However, concerns exist 

8 
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about their high operating costs and the lack of a financial model that can 
cover major capital expenditures related to maintenance and repair.  
 
The vast majority of industries and special economic zones are privately 
owned and located in West Java close to Jakarta and the Tanjung Priok. All 
industrial estates are required to have a centralized wastewater treatment 
facility and industries outside such zones must be connected to such a 
facility or treat their wastewater on-site. The majority of companies comply 
with industrial effluent standards (ca. 78 percent). 
 
An important challenge remains the lack of local technical capabilities and 
capacities to operate centralized wastewater treatment plants. For some 
industrial process water, the used wastewater treatment technology is 
inadequate to properly treat generated wastewater to the required 
standards. 
 
Wastewater re-use is not frequently used in urban areas. Some industries 
have started to re-use treated wastewater for cleaning purposes. However, 
water re-use is not widely practiced to date in Indonesia, though 
opportunities exist, especially in water scarce areas. 
 
Several industries in Indonesia recover methane bio-gas from their treated 
biological solid waste and wastewater effluent. The palm oil and tapioca 
industries are leading in the effort. This has been driven by more stringent 
water effluent requirements and the profitability of generating bio-energy.  
 
Recovering nutrients from wastewater is not widely practiced in Indonesia. 
One of the better-known applications, however, is the use of POME in 
agriculture. POME wastewater contains significant amounts of nutrients 
that can be applied to the palm tree plantation. By using bio-waste, the cost 
for using commercial fertilizers can be significantly reduced.  
 
For domestic wastewater treatment, most local sanitation planning, 
development, financing, and management responsibilities are with local 
governments. The central government focuses on policy development, 
standard setting, monitoring, capacity building and enabling financing.  
 
The Ministry of Public Works leads the construction of infrastructure related 
to wastewater management and sanitation through central government 
funding. After construction, the facilities are handed over and their 
management is the responsibility of the local government (LG) unit. 
Individual on-site management of wastewater (DEWATS) is not regulated or 
managed by any institution and there is no entity in charge of controlling the 
quality of the effluent of septic tanks and DEWATS. 
 
For industrial wastewater, a wastewater discharge permit must be secured 
from the Ministry of Environment and Forestry before an entity is allowed 
to discharge to the environment. A special decree sets the standards for 
each individual type of industrial wastewater effluent. There are no 
guidelines on the quality of the wastewater that can be re-used either as 
process wastewater or as liquid fertilizer. The re-use of sludge as fertilizer is 
not regulated except through the specific regulation that classifies sludge as 
hazardous waste and requires a permit prior to disposal. 
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In general, there is sufficient capacity in Indonesia to design and build a ‘traditional’ 
wastewater treatment facility. However, there are some limitations in capacity, 
especially outside of West-Java, in terms of designing and building advanced 
wastewater treatment facilities and the application of modern resource recovery 
technologies. 
 
There are a range of Environmental and Sanitary Engineering education 
institutions throughout the Indonesia teaching at BSc, MSc and PhD levels. 
Around 400 professionals graduate from these institutions every year. A 
number of Indonesian associations also provide professional updating and 
training courses on water, sanitation and wastewater management. 
 
Wastewater tariffs, including connection fees and operating fees, vary 
largely across the country. In general, tariffs aim to cover operating 
expenditure yet seldom are sufficient for full cost-recovery. Many operators 
depend on local government subsidies for covering their operating costs.  
 
Indonesia lost about IDR56 trillion (USD 6.3 billion) or about 2.3 percent of 
the country’s gross domestic product in 2007 due to its poor sanitation and 
hygiene. However, the water and sanitation sector has not been given a high 
priority at the national or sub-national level.  
 
Indonesia has an estimated USD 225.5 billion of water supply investments 
planned and wishes to use Public Private Partnership (PPP) models to 
finance approximately 35 percent of these projects. New rules around PPP 
should facilitate a further participation of the private sector in the water and 
wastewater services delivery. A range of private financing support 
mechanisms are in place to support private participation.  
 
The international finance community has provided and continues to provide 
substantive financial assistance to the water sector in Indonesia. Further 
opportunities exist to augment Foreign Direct Investment in the sector. 
 

8.2 RECOMMENDATIONS 

In densely populated urban areas, more centralized sewerage systems and 
wastewater treatment facilities need to be built. Given the gap in 
wastewater treatment compared to the targets set, there is an urgency to 
carry out major investments in water and sanitation infrastructure at the 
central, provincial, and especially local levels. These investments can only be 
partially funded through government means and significant involvement by 
the private sector will be required. 
 
Turning wastewater into new resources provides a significant opportunity 
to accelerate the treatment of wastewater. Additional resources will be 
required to capitalize on this opportunity and finance a number of pre-
feasibility and feasibility studies and adoption of wastewater treatment in 
the national Public Private Partnerships – Infrastructure Projects Plan. 
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A national regulator needs to be put in place that has the authority to 
regulate local governments and their utilities to meet obligations to provide 
sanitation services to the population. 
 
To expand water and wastewater coverage, it will be critical to increase the 
ability to collect water and wastewater fees and raise awareness and 
increase acceptance by the public at large for this.  
 
Appropriate tariffs need to be set and adequate systems to collect fees from 
citizens put in place. This is essential to cover, at very least, the operational 
expenses of wastewater treatment facilities to sustain their operations and, 
over time, achieve full cost recovery.  
 
Capacities and capabilities of local government must be improved, including 
through acquiring the expertise to initiate the development of well-
functioning septic and wastewater collection and treatment systems. 
 
Monitoring of domestic and industrial wastewater effluent must be 
improved to increase the information available on principal sources of 
pollution. This will require an increase in registered laboratories to carry out 
wastewater effluent chemical analysis.   



W AS TE WA TE R MANAGE MEN T  AN D RE S OUR CE  RECO V E RY  -  IND ONE SIA  53 

 

 
  



5 4                                                                 WAS TE WA TER  MANA GEMEN T AN D RES O UR CE R EC O V E RY -  IN D ONES IA  

 

  



W AS TE WA TE R MANAGE MEN T  AN D RE S OUR CE  RECO V E RY  -  IND ONE SIA  55 

 

   



5 6                                                                 WAS TE WA TER  MANA GEMEN T AN D RES O UR CE R EC O V E RY -  IN D ONES IA  

 

 

 
 
 
 
  

ARCOWA SA • Postbox 1009 • Rue de Collège 18, 1260 Nyon, Switzerland •  www.arcowa.ch 


