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3. INTRODUCTION  

 

There are rising concerns over the unsustainable use of deep groundwater in the city 

of Jakarta, Indonesia. The overall population of Jakarta increased significantly in the 

20th century, from about 100,000 in 1900 to more than 31 million in 2016 (Wendell 

Cox Consultancy 2016). Jakarta relies heavily on groundwater as a water source both 

for household and industrial consumption.  We shall discuss this in detail further in this 

paper.  There is no definitive position on when groundwater in Jakarta will run 

out.  Some experts who project that groundwater in Jakarta could run out in the next 

couple of decades, others are unable to predict an exact time frame.  What is clear, 

however, is that there is an over-consumption of groundwater which is unsustainable 

based on rapid urbanisation in Jakarta and diminishing opportunities for recharge and 

replenishment. 

 

There are 4 key problems arising from the unsustainable use of groundwater in 

Jakarta.  They are: 

 

(a)  Groundwater will run out eventually as it is not being recharged at a sustainable 

rate; 

(b)  Land subsidence; 

(c)  Flooding arising partly from land subsidence; and 

(d) Salt intrusion into the groundwater causing it to be a health hazard and making the 

water unusable.  
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      This is not an issue that is unique to Jakarta.  Many other cities faced similar 

problems. Tokyo, Osaka, Taipei, Shanghai, Bangkok, Houston, New Mexico, Venice 

and San Jose are a few examples. The common solution in these cities is that they 

either stopped or reduced drastically their reliance on the use of groundwater (Deltares 

2016). 

 

We will examine each of the above-mentioned problems arising from the 

unsustainable use of groundwater in Jakarta and also examine the position that 

various governmental agencies have taken to tackle and address the issue.  

 

We will look at existing legislation and its enforcement mechanisms to understand why 

Jakarta has not been able to address and resolve the issue. 

 

Finally, we will look at a range of possible solutions and what are the constraints of 

each of these solutions.  We will put forth our final recommendation as well as a 

proposal for a small community based project to promote the use of rainwater 

harvesting (RWH) for non-potable water usage as a suitable alternative to the 

unsustainable use of groundwater.  In doing so, we hope to show that immediate steps 

need to be taken to arrest the problem before it escalates into an irreversible outcome. 

   

4. OBJECTIVES  

 

This GSP team takes the position that the unsustainable use of groundwater is a deep-

seated problem in Jakarta that cannot be resolved in the short term.  The ultimate 

objective must be for Jakarta to cease the use of groundwater completely and accept 
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alternative sources of water supply such as piped water or RWH for both household 

and industrial consumption.   

 

In the meantime, steps must be taken to address the ancillary effects of the 

unsustainable use of groundwater. Legal reforms with a particular emphasis on 

enforcement have to be undertaken to effectively control the use of groundwater. This 

is especially pertinent for industrial consumption of groundwater.  Further, it is 

important to take steps to keep all stakeholders (be it households or industries) fully 

informed of the consequences of the unsustainable use of groundwater.  Only if these 

measures are all achieved, can Jakarta truly and completely resolve the negative 

externalities resulting from the unsustainable use of groundwater.   

 

For our small pilot community project, we propose that it be implemented in a school, 

apartment block, or mall where the premises could be used for the project.  This will 

allow the space to be a place where the entire local community or neighbourhood can 

learn how RWH can lower the use of groundwater. 

 

A large water collection point, be it by a large tank or pit, can be constructed to collect 

rain-water.  Pipes linking this tank or pit can be constructed so that the entire 

community can benefit from its implementation and lower the usage of groundwater. 

We anticipate the cost of this pilot community project to be well within of our stipulated 

budget of US$17,000.00. 
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5. Stakeholders 

 

There are multiple stakeholders who are impacted as a result of unsustainable use of 

groundwater in Jakarta.  

 

Communities in Jakarta 

 

The public at large has to grapple with water shortage in the city where at present the 

cost of 1.5 litre bottle of water can be anywhere between for Rp4000-5000. In 2010, 

according to a Jakarta Globe article, Palyja (water distributing agency) set the rate of 

pipe water supply at Rp3,550 per cubic meter of water in North Jakarta. Water 

consumption for an average family of four was estimated at 6-7 cubic meters per day 

indicating that a family needed to keep aside Rp21,000 per day or Rp630,000 per 

month for water needs. Most people in this area are laborers, traders and factory 

workers, and usually earn about Rp1million per month which meant that they must set 

aside around 63% of their income for piped water supply every month 

 

In scenario like this, it is difficult to convince this group of stakeholders to forsake the 

use of groundwater which is free to them unless and until another free or cheap source 

of water is made available. “A high initial expenditure for connection fees and 

additional charges added to the monthly bill can mean that the total cost of piped water 

is more expensive than informal water supply methods.” (Colbran 2009:24)  
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Government (Water) Agencies 

 

In a paper published in 2006 by Achmad Lanti, the former Chair of Jakarta Water 

Supply Regulatory Board, the government in Jakarta wanted to increase “service 

coverage” to reduce its non-revenue water i.e. groundwater from 57% in 1996 to 26% 

in 2022.  However, to do this it is imperative that government finds alternate means to 

provide water to its population. While Jakarta and surrounding areas have enough 

surface water, the issue is linked to transporting and distributing this as well as 

treatment and cleansing the polluted river water before transportation via pipes. (Lanti 

2006)  

 

At present, Jakarta just does not have the infrastructure to supply water to most of its 

population via pipes and hence it is difficult to stop people and businesses from 

extracting water from the ground. Also, government agencies do not have the 

resources to enforce legislation on groundwater extraction. “If the government is to 

take sufficient steps to address the excessive use of groundwater, it must take a 

multidimensional approach” (Colbran, 2009:29). This includes regulatory reform, 

public awareness campaigns both for general public and for businesses to reduce, 

reuse, recycle, recharge and recover water and finally improvement of the piped water 

supply. 

 

Businesses in Jakarta 

Businesses in Jakarta use large amounts of groundwater for commercial use.  In order 

to reduce or stop the use of groundwater in Jakarta, the Business Community is a 

crucial stakeholder for the Government to deal with.  
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6. Water Demand & Current Supply Sources in Jakarta 

 

Indonesia is not a country that is poor in water resources.  In fact, 21% of the total 

water resources in the Asia-Pacific region lie in this country yet poor water 

management, increasing population and economic growth and not enough investment 

in infrastructure has led this country, and especially its capital city Jakarta to face 

shortages in access to water by the local population (Future Directions International 

2016). 

 

Domestic water demand for 2017 is estimated 704 million cubic meters, or 175 litres 

per person per day. For industries, the estimated demand for the year is about 211 

million cubic meters (Zamzami and Ardhianie 2014). See Tables 1 and 2 for Jakarta’s 

water needs and source. 

 

At present, less than 30% of Jakarta’s residents get to use fresh water supplied via 

water pipes or other means by the city water supply of surface water sources such as 

lakes and rivers (Tirtomihardjo 2011). Reliance on groundwater as a water resource 

is common, because of its reliability (as opposed to unstable flow in the networked 

piped water system) and low cost (Bakker, 2007). 
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Table 1: Estimated water needs (2017) 

 

Source: Zamzami and Ardhianie 2014 

 

Table 2: Clean water supply in Jakarta (2011) 

 

Source: Zamzami and Ardhianie 2014 
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7. UNSUSTAINABLE EXTRACTION OF GROUNDWATER 

 

The problems arising out of and resulting from the unsustainable extraction of 

groundwater is caused by both demand-side and supply-side issues. 

 

(i) Demand-side Issues 

 

Domestic and industrial demands for water is estimated at 704 and 211 million cubic 

metres in 2017 (Zamzami and Ardhianie 2014).  

 

Excessive residential and industrial demand has resulted in residential and industrial 

users tapping on groundwater as an alternative source vis-a-vis an unstable piped 

water network. Overexploitation of groundwater, either through dug or drilled wells, is 

consequences of a lack of enforcement of state ownership claims. Most groundwater 

aquifers are de facto open access resources and groundwater is subject to the law of 

capture. Ramachandran (2008: 54) described the law of capture as follows: “As the 

height of the groundwater table decreases, every additional household that extract 

water from the aquifer increases the unit cost of extraction for all other households. 

Under these conditions, no household has an incentive to conserve or reduce 

extraction to sustainable levels unless all households cease over-extraction”.  

 

This gave rise to increasing trend of number of wells erected and groundwater 

extraction since 1948 (see Figure 1). In an interview with Jakarta Environmental 

Management Body (BPLHD) which is responsible for groundwater management, 
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Zamzami and Ardhianie (2014) calculated that 2011 illegal groundwater extraction for 

domestic and industrial use was 92.48 million cubic meters. 

Figure 1 

 

Source: Delinom 2011 

 

(ii) Supply-side Issues 

 

Further aggravating the dire situation is the non-existent supply side factor of 

recharging the groundwater by both natural and anthropogenic means. The rapid 

urban development in Jakarta not only increases the intensity of water demands but it 

has also removed natural drainage and greenfield areas, thus preventing the water 

table from being recharged naturally. Despite Jakarta experiencing seasonal 

monsoons each year, the rain now washes into the canals and out to the seas directly 

instead of infiltrating and percolating into the ground. 
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Therefore, the excessive demand for water and absence of mechanism to recharge 

the groundwater posed irreversible consequences on the state of groundwater storage 

beneath Jakarta city. 

 

8. ANCILLIARY PROBLEMS 

 

Problems resulting from excessive extraction of groundwater are interdependent but 

the root causative factor is ‘excessive extraction’. The groundwater extraction in 

Jakarta can be categorized in two forms: shallow (<40 m) and deep (>40 m) extraction. 

Jakarta residents are predominantly dependent on shallow extraction to meet their 

daily water demands.  On the other hand, industries depend largely on deep extraction, 

usually more concentrated and has a relatively high extraction rate per well.   

 

Groundwater table declining tendencies are most apparent in the central part of 

Jakarta; wells exhibiting the sharply declining trait predominated in the central district 

(Scanlon et al. 2002). Similarly, degradation of groundwater quality is due to seawater 

intrusion that increases the salinity of groundwater. Seawater intrusion occurs when 

the groundwater level falls below the mean sea level along the northern coastline in 

Jakarta. It is important to note that with a mixture of three parts seawater to 100 parts 

normal freshwater, the water may no longer be used as drinking water (Nur et al. 2001). 

In 2011, the zone of slightly brackish water within artesian groundwater reaches some 

8 kilometres from the coastline in North and Central Jakarta (Zhou 2014). 

 

This excessive extraction of groundwater has caused land to subside spatially and 

temporally, albeit at different rates across Jakarta. In general, it is observed that the 
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land subsidence rates between 1982 and 2010 was 1 to 15 centimetres per year.  A 

few coastal locations in northwest Jakarta in particular recorded highest subsidence 

rates of 20 to 28 centimetres per year (Delinom 2011; Bakr 2015). This land 

subsidence further exacerbates Jakarta’s flooding during the during high tide and 

monsoon seasons as the subsidence expanded Jakarta’s flooded area spatially. In 

addition, the upper few hundred meters of the subsurface in Jakarta consist of 

relatively young sediments of mainly Quaternary clays and silts. Their highly 

deformable nature is particularly sensitive to changes in surface pressure loadings due 

to rapid rates of urban development (Bakr 2015). Today, 40% of the city is under sea 

level (Reuters 2014). 

 

For centuries, annual flooding in Jakarta is caused by heavy precipitation and 

overflowing canals. However, this flooding has been greatly aggravated by continued 

land subsidence due to excessive groundwater extraction in the last couple of decades. 

At present, 72.7% of Jakarta is prone to flooding, threatening the livelihoods of over 

980,000 residents, or 10.2% of Jakarta’s population (Holderness and Turpin 2015). 

  

It is therefore paramount for the Jakarta government put in place a sustainable 

groundwater management strategy.  Such a strategy should include long term 

groundwater quality protection and groundwater resources conservation, legislation 

and community programmes to educate its people on sustainable extraction of 

groundwater and to establish a groundwater storage recharge process to prevent 

further land subsidence and contamination of groundwater in order to reduce the 

intensity of flooding (Delinom 2011). 
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9. LEGISLATION ON GROUNDWATER USE 

 

In order to address the issue of the unsustainable extraction of groundwater, 

government reform, legislation and enforcement are key elements to a multi-

dimensional approach to solving the problem.  

 

Historically, Jakarta’s legal framework on water resources management specifically 

excluded groundwater. This only changed in 2004 when Water Resources Law No. 

7/2004 extended water resources management to include both surface and 

groundwater (Colbran 2009). 

 

Historically, the manner in which the government dealt with the issue of groundwater 

in Jakarta is a key reason why awareness of the problems arising from the 

unsustainable extraction of groundwater is low. Most groundwater aquifers are de 

facto open access resources and groundwater is subject to the law of capture. 

Groundwater was “free”.  There was no value to groundwater.  Industries and 

Households, therefore, treat groundwater as a resource to be exploited rather than 

protected to ensure its sustainability.  

 

This was slowly addressed only by Law No. 7/2004, although this merely 

acknowledged that groundwater is a water resource that needs to be managed to 

ensure “efficient water use”.  Law No. 7/2004 is therefore general in framework that 

required regulations implemented in order to enforce its principles.  

 



17 
 

Government Regulation No. 43/2008 was passed in May 2008 and recognizes the 

importance of groundwater management.  It acknowledges the unsustainable levels 

of groundwater use.  It refers to soil intrusion, seawater intrusion and land subsidence 

and states that a way to prevent this is to prohibit the extraction of groundwater in 

coastal areas, critical zones and damaged zones.  However, there is no clear-cut 

legislation passed to actually prohibit such extraction of groundwater (Colbran 2009). 

 

Further, groundwater extraction for commercial purposes is subject to a permit and a 

fee.  This is to discourage the commercial use of groundwater and to encourage 

industries to use alternative sources of water supply such as piped water.  Again, with 

no clear procedure of how the permit or fee is to be implemented, industries continue 

to use unlicensed groundwater for their purposes. 

 

In the realm of groundwater extraction for commercial use, Jakarta passed a 

Gubernatorial Regulation No. 68/2005 which stipulated that all building owners are 

required to develop absorption wells to reduce rainwater runoff.  This was imposed on 

all buildings that had no open soil areas and those who use deep wells of more than 

40 meters deep in order to extract groundwater for use.  Jakarta Governor Basuki 

Tjahaja Purnama (“Ah Hok”) acknowledged that while this Regulation has been in 

force for more than 10 years, it has not been complied with or enforced.  (Email 

interview with Ms Nila Ardhianie.) 

 

All in all, it is clear that legislation to control the unsustainable use of groundwater in 

Jakarta is lacking clear guidelines and enforcement procedures.  This is an area which 
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requires reform if the government is going to be effective in using legislation to reduce 

or eventually stop the unsustainable use of groundwater. 

 

10.  POSITIONS OF VARIOUS STAKEHOLDERS IN JAKARTA  

 

(i) Mr Peter Letitre, Groundwater Management Expert, DELTARES 

 

Deltares is an independent institute in the field of water.  Deltares’ position, on the 

ancillary problems faced by Jakarta, such as land subsidence, flooding and soil 

intrusion, is that these problems stem from the unsustainable extraction of 

groundwater. 

 

In particular, Deltares draws from the experiences of different cities who resolved such 

ancillary problems by reducing and/or stopping the use of groundwater. Deltares 

agrees that a supply side solution to the problem (recharging of groundwater) is 

unrealistic and that a reasonable and practical solution has to be one that addresses 

the demand side problem (i.e. providing alternative sources of water).   

 

(ii) Centre of Groundwater and Raw Water Centre (Ministry of Public Works)  

 

The Centre of Groundwater and Raw Water centre was established in 2015 and it 

estimates that by 2040, the population of Jakarta will be at its peak.  At that point, it is 

estimated the water consumption requirement of Jakarta will be 42 cubic metre per 

second water or 230 litres of water per person per day.  These figures are the basis of 

the Centre’s plans which focuses on surface water in and around Jakarta to meet this 
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demand. Conservation of groundwater, according to them, is linked to developing a 

piped water supply rather than recharging or working to educate people about using 

ground water in a sustainable way. In a report, Rancangan Rencana Pengelolaan SDA 

Wilayah Sungai Ciliwung Cisadane, November 2016 (in Bahasa Indonesia) which the 

Centre shared, it was stated that the over-exploitation of groundwater has caused a 

decrease in land level on an average by 7.5 cm per year yet there was no concrete 

discussion on how to lower the usage of groundwater. 

 

As far as land subsidence is concerned the Centre indicated that they may work with 

Japan International Cooperation Agency (JICA), a non-profit organisation in the 

coming years hope to collect data and analyse it to understand more about the issue. 

 

On enquiry, JICA indicated via email that at present they are not working on any project 

that looks at groundwater and its usage in Jakarta. They have previously worked on 

projects such as Jakarta water supply development project and the project for urgent 

reconstruction of east pump station of Pluit in Jakarta. 

 

(iii) Water Management Authority (WMA) 

 

Land subsidence is happening because of industrial and commercial users drawing 

water from more than 100 metres of depth. These users have to obtain a license for 

drawing groundwater. However, the WMA cannot provide detailed data about total 

users and quantities. Although no more ground water extraction licenses are given 

after a bridge had collapsed, WMA lacks resource to check and manage every user 

and tackle illegal extraction. 



20 
 

 

WMA is looking for some solutions which are practical in nature. WMA does not have 

data on how many RWH structures are there as there was change in ministry, which 

looked after RWH previously.  

 

11. POSSIBLE SOLUTIONS 

 

(i) Demand-side Solutions 

 

(a) Increase Supply of Piped Water 

 

The piped water system is supplied by PAM Jaya and two private companies. 

Currently, unstable supply and unsatisfied quality, low coverage ratio of the whole city 

especially underdeveloped districts are the biggest problem. 
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Figure 2  

 

 

From the Figure 2 above, we can see that from 2009-2015 the total connection growth 

of piped water is very slow, at only around 4%.  If pipe water connection is increased, 

there is likely to be less reliance on the extraction of groundwater.   

 

Jakarta government has learned a lot from privatization process, but still needs to 

improve their ways of funding.  Amrta Institute (2014) estimated clean water deficit in 

2017 is 390,387,763 m3/year, the efforts to provide clean water supply for Jakarta will 

need at least IDR 7 trillion (US$700 million). The funding can not only be from tariff 

which is already the highest among Indonesian cities. Historically, high rate bonds and 

22% return on equity eat most profit of pipe water sale and cause big loss of PAM 

Jaya.  It is time to find cheap funding resources. 
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(b) Clearer Legislation and Better Enforcement 

 

As explained above, it is clear that legislation to manage groundwater as a water 

resource is both inadequate and ineffective.  This is something that needs to be 

addressed.   

 

In the absence of alternative supply of water, it is perhaps unrealistic to enforce against 

the domestic use of groundwater, especially in the rural area.  However, the 

government needs to refine its legislation to explicitly seek to reduce the use of 

groundwater by industries.  This must be followed by sustained enforcement.   

 

(c) Rainwater Harvesting 

 

Jakarta faces immense pressure for its water supplies.  Large 

urban/industrial/construction projects detrimentally affect the environment and the 

subsequent deteriorating quality of water constrains Jakarta’s ability to meet its 

freshwater demand from traditional sources.  RWH creates an opportunity to plug this 

gap.  (UNEP DTU 2012a) 

 

In a cost-benefit analysis report submitted in 2012 by the National Council on Climate 

Change for the water sector (Figure 3), rainwater harvesting (Figure 4) is considered 

as the best approach for Indonesia as a whole to deal with critical water scarcity (both 

in quantity and quality), water resource availability and water resource degradation. 

The Council identified 11 technologies which could be used to deal with the water 
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problem in the country and showed why rainwater harvesting technologies were best 

suited in the current scenario. (UNEP DTU 2012b) 

 

The paper also analysed the costs, which included, capital expense and financial 

viability and benefits which include reduction of vulnerability, alignment with national 

goals, technology effectiveness, environment, social and economic sustainability.  It 

also looked at how to lower resistance to RWH (Figure 5).   

 

Figure 3 

 

Source: UNEP DTU 2012b 
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Figure 4 

 

Source: UNEP DTU 2012b 
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Figure 5 

 

 

Source: UNEP DTU 2012b 

 

To deal with demand for water, which will not go down in the near future, Jakarta needs 

to adapt and adopt rainwater harvesting techniques for multiple purposes: from 

recharging groundwater, to changing usage patterns and lowering dependency on 

groundwater and piped water, rainwater harvesting is one methodology that can be 

implemented in the short term at a relative low cost. It is also a solution that can be 

carried out as a public-private partnership initiative. 
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(ii) Supply-side Solutions 

 

(a) Recharge the Groundwater 

 

Soil texture and permeability are important because coarse-grained soils generally 

result in higher recharge rates than do fine-grained soils. Recharge by vertical 

downward leakage is very limited owing to the Jakarta aquifer system's extremely low 

vertical permeability.  

 

An urban city like Jakarta with sprawling skyscrapers, buildings and concrete 

pavements exacerbates the problem of inadequate recharging of the groundwater.  

There is, therefore, unlikely any plausible solution to this supply-side issue.   

 

12. PROJECT EXPLANATION AND IMPLEMENTATION   

 

a) Making a case for rainwater harvesting: recent cases studies and 

examples 

 

Ngadinata, Katili & Hendrati (2015) identified rainwater harvesting (RWH) as the 

means to deal with unsustainable ground water extraction and the shortage of water 

supply which was pegged at 5.3m3/s in Cengkareng, a densely-populated slum in 

West Jakarta.  In 2013, the clean water requirement was around 23.3m3/s, but in 

reality, the local government water supply (PDAM) can only provide around 

18.025m3/s and in such circumstances people end up using more and more of ground 

water to get over the shortage in supply.  
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The study analysed the water need for the inhabitants, the annual amount of 

precipitation and the water catchment area in Cengkareng. In order to find out how 

much water can be harvested from rain fall the paper then went on to calculate the 

average rainfall in Jakarta in a period of 5 years (from 2009-2013). With concrete 

selected as the material for the water catchment surface (because of it high water run-

off coefficient) and the total the required water catchment area pegged at 11,076.8 

m2, the report concluded that if a water tank of capacity of about 2,860.95 m3 can 

provided then about 100% of the water need for toilet flushing for a single building with 

1,236 inhabitants annually can be met for 9 months.   

 

Based on this information the study concluded that the rainwater can be utilized as an 

alternative supply of water for daily use. 

 

A working RWH system can be found in Singapore.  At the Punggol Treelodge HDB 

flats in Singapore, a RWH system is in place at the roof. The drainage pipes direct 

water and store it in a tank in on the roof.  Water collected from rain is used to clean 

common areas, and for landscape irrigation. This is a simple and effective way of 

reducing the use of water that comes from clean sources such as piped water facilities.  
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Figure 6 

 

RWH - Punggol 

 

Jakarta is also exploring the same.  Jakarta Garden City (Residential), Indonesia was 

the only housing project in Jakarta, to win Building and Construction Authority Awards 

from Singapore Government for introducing green technologies including RWH in their 

project. (BCA 2011) 

 

Another example is that of architects, Ruth E. Oppusunggu and Martin L. Katoppo, 

living in Jakarta, who adapted a RWH system for their home. (The Jakarta Post, 2014) 

 

The Ancora Foundation of Indonesia and Levi Strauss Indonesia also announced their 

collaboration work to provide clean water through the provision of rain water harvesting 

facilities and a water-conservation education program in schools in May 2016. The 

program was announced at the SMPN 261 Public School in Muara Angke, 

Penjaringan, North Jakarta. (Ancora Foundation 2016) 
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b) Why Rainwater Harvesting 

 

As the interest in RWH grows in Jakarta, this GSP group feels that the time is right to 

push for a greater involvement of local agencies, civil society organisations and the 

community in this to resolve some part of the water scarcity problem faced by Jakarta 

in hope to check unsustainable extraction of groundwater. 

 

According to TNA Report - Adaption for Indonesia, RWH is “one of the most promising 

alternatives for supplying water in the face of increasing water scarcity and escalating 

demand. RWH presents an opportunity for the augmentation of water supplies 

allowing at the same time for self-reliance and sustainability.”  

 

Aside from being a source of supplemental water supply, RWH offers several benefits 

including helping with levels of moisture in the soil for urban greenery, artificially 

recharging the groundwater table, mitigate floods in city areas and improve the quality 

of groundwater. The collected rainwater (in domestic homes and industrial 

businesses) can be used for gardening, the latrines and the washing of clothes. 

 

Rainwater can be harvested using a very simple premise: catch it where it falls. The 

Centre for Science and Environment (CSE), a New Delhi-based non-profit 

organisation offers a toolkit on urban RWH techniques, some of which can be 

replicated in Jakarta with ease. 
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c) What to keep in mind while designing RWH system 

 

Based on rainfall patterns in the region, if a community in Jakarta wants to use the 

RWH techniques, they need to consult an expert who can find out how their community 

buildings can be used to collect rain water, and where and how to build the conduit 

systems and the tanks.  

 

It is important to decide how and for what purpose the collected water will be used for 

beforehand because this is what helps to decide what kind of filter processes are 

needed. Apart from this it is important to figure out what is the budget because that 

can determine the type, size and number of structures that will be built for the project. 

 

The size of the RWH facility is determined by how much water is needed and how 

much is available. The total water demand should indicate how much water can be 

used via RWH and there should also be an account of how much water is needed 

during the season when it does not rain. 
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d) Proposed community project and costing 

Figure 7 

 

 Source: CSE toolkit  

 

To choose a community centre or a school, similar to the one chosen by Ancora 

Foundation of Indonesia and Levi Strauss Indonesia, to implement the RWH system.   

 

This proposal achieves 2 objectives.  Firstly, it will address the primary objective of 

reducing the use of groundwater.  Secondly, it will also serve as a case study teach 

young children from an early stage on the benefits and use of RWH.   

 

System details 

 

Total roof top area: 200 square metres  

Intensity of rainfall: 0.02 m /hour  

Permeability: Normal (i.e 0.065 m/ hour)  

Duration of rainfall: 3 hours on an average for at least 6 months 



32 
 

Diameter of the well / water storage tank: 1 metre. Hence the depth of the well or the 

tank needs to be 24 m (based on catchment area on the roof, and rainfall and how 

much water it can harvest). Digging until 24 metres is not feasible or advisable. 

Therefore, it is suggested that 4 or 6 wells / storage tanks which are 4 or 6 metres 

deep and 1 metre in diameter be designed. 

 

Materials and labour cost: 

 

Stainless steel tank (3 cubic m volume): Rp15 million  

Mechanical water filter: Rp4 million 

3-inch pipe (80 metres in length for building that has only one floor): Rp4.8 million  

2-inch pipe (20 metres n length): Rp1.5 million 

Knee-drat valves and pipe glue:  Rp1 million 

Steel framework, 24 pieces: Rp5 million 

Cement (5 sacks): Rp1.350 million 

Sand: Rp600,000 

Water filter system: Rp200,000 

Small stones for filtering: Rp600,000 

Labour for digging: Rp1.2 million 

Labour to fix pipes: Rp200,000 

Labour to handle stones: Rp200,000 

Steel framework or system to all for excess water to spill from storage: Rp300,000 

Total:  Approximately Rp36million  

(In an email interview with: Siti Khosidah, co-founder of Griyatama Bangun Nusantara, 

an architectural consultancy which operates in central Java and Jakarta)    
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This amounts to approximately USD 2,700.00. The rest of the monies will be used for 

education / information dissemination purposes within the community.   

 

e) Economic benefits of installing a RWH System 

 

In order to motivate communities to install RWH, the economic viability of such projects 

must be managed.  To help people to understand and overcome their reluctance to 

make initial investments, it is useful to present a cost-benefit analysis to help people 

understand the benefits of installing a RWH system.   

 

Based on the report in the CSE toolkit, a community is likely to recover the cost of 

investing in a RWH system within 6-7.5 years.  A RWH system is therefore a cost-

effective solution, within a relatively short period of time, to resolve the issue of over-

extraction of groundwater.   

 

f) How to make these projects work: ancillary suggestions 

 

• Legislate to make RWH mandatory in government buildings, schools, colleges, 

other public institutions, malls, large commercial complexes, condominiums. Old 

buildings should be given assistance and a set time limit to incorporate the system. 

All new buildings must have RWH systems in place. 
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• A separate cell or multiple cells should be constituted to monitor implementation. 

The cells should also be centres of information and technical know-how on how to 

make buildings compliant with RWH systems. 

 

• Jakarta should set aside a starter fund or facilitate low-interest loans to help 

interested communities and institutions build RWH in their compounds. 

 

• A directory of experts based in their area as well as contractors who can undertake 

the task of building RWH systems should be put on government websites.   

 

• In Jakarta, the government could indicate that groundwater recharge via rainwater 

harvesting should be adopted under CSR by companies working in Jakarta. 

 

13. Education component 

 

Another key component to ensure the success of such a policy is the dissemination of 

information to all the key stakeholders.  For example, even if sufficient budget is 

allocated to equip all communities in Jakarta with RWH systems, it will be futile if none 

of the key stakeholders in these communities commit themselves to fully utilise the 

systems.   

 

Educating key stakeholders on the negative externalities and the unsustainability on 

the use of groundwater is imperative to the success of any alternative water 

management policy.  Only when key stakeholders appreciate and understand the need 

to reduce / stop the extraction of groundwater, can the objectives of any policy to 

succeed.   
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Further, key stakeholders should also be encouraged to use any alternative water 

management system (like the RWH system).  Key stakeholders need to know how to 

utilise the system before being able to effectively incorporate it into daily water use.   

 

To achieve this end, the government can assist by setting up a task force to launch an 

awareness campaign across Jakarta.  Smaller engagement groups can be created 

from the task force and sent to communities to further disseminate information to all 

stakeholders.   

 

14. Conclusion 

 

The pilot project, while a small one, is aimed to convince the Jakarta authorities that 

there are simple, cost-effective alternatives to the extraction of groundwater.  As things 

stand, there is very little incentive for the Jakarta government to take the steps 

necessary to reduce and/or stop the city’s reliance on groundwater.   

 

However, it is only when Jakarta acknowledges and appreciates the fact that large, 

complex ancillary problems such as land subsidence, flooding and soil intrusion, 

emanate from the unsustainable extraction of groundwater, before a good and 

effective solution can be found.    

 

Our GSP group hopes that our Paper will play a small role in achieving this outcome.   

 

. . . . . . 
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