
Singapore is a city state of 3.6 million people, with a thriving industrial sector, but a dearth of natural resources, including water. The nation’s indigenous water resources have been unable to support both domestic and industrial needs, with the result that imported water has to be marshalled to meet this lack. This reliance on a foreign source for vital water supplies is a vulnerable spot in the defence of Singapore’s stability, and consequently the Singapore Government has been researching alternative sources of water to counter this problem.


This project aims to evaluate the dilemma of whether Singapore should continue depending on neighbouring countries for water, or whether Singapore should look for other sources of water and be independent of other countries, by exploring the ramifications and parameters of Singapore’s lack of water, the aspects of which include political problems (both internal and foreign), practical problems (the consequences and impact of a possible water shortage in economic social, and psychological terms) and the circumstances in which a shortage might arise, we hope to devise possible solutions to the problems and ways to avert shortage, finally making the water issue understandable in layman language.

Singapore’s Reliance on Malaysia

For almost a hundred years, Singapore has counted on Malaysian water as a vital supplement to its own reservoirs, inadequate to meet its domestic and industrial water needs. Under British administration, the logistics and implications of such an endeavor posed no problems, but with the development of tensions in bilateral ties between the two countries around Separation in 1962, this issue of water has evolved into a political tool used by certain Malaysian politicians to further their own interests and that of Malaysia.

To illustrate the Malaysian stance towards the export of water, we may quote the former Prime Minister of Malaysia, Tunku Abdul Rahman, who said, in the turbulent period following Separation, that “If Singapore’s foreign policy is prejudicial to Malaysia’s interests, we could always bring pressure to bear on them by threatening to turn off the water in Johore.”


The Singaporean Government, for its part, has been unanimous that any action threatening Singapore’s water supply would be tantamount to a hostile act of war.


The body of Malaysia’s dissatisfaction with the water agreements lies in the terms of the two treaties which bind her to provide water for Singapore, signed in 1961 and 1962, lasting till 2011 and 2061 respectively. Under the text of the agreements, it sells water to Singapore at $0.013 per thousand gallons, at a quantity large enough for it to incur a loss, with the result that revisions in water prices have been suggested. In 2001, the suggested price was a raise to 60 sen (from 3 sen). In 2002, the Malaysian government suggested 60 sen for water from 2002 to 2007 and RM 3 from 2007 to 2011, with future prices “to be negotiated again”. 


The treaties stipulate that any changes in price might only take place, with the agreement of both parties, in 1985 and 1986. No objections regarding price were raised then.


In the years following 1986, Malaysia has taken a wavering stance on how to resolve the water issue, alternatively calling for resolution of the issue as part of a package deal involving other issues in bilateral relations, and of the issue individually. Its current stand on the issue is to “view it as a purely business issue”, something difficult for Singaporeans to understand as, from the business viewpoint, Singapore is subsidises the treated water it sells to Malaysia (although it is not obligated by law to do so) and supports the cost of the infrastructure required for the entire transaction.


It can thus be concluded that the major part of Malaysian antagonism stems from the fact that UMNO, long the ruling party of Malaysia, has in recent years been losing the support of the Malay population of Malaysia to the Islamic party, PAS. This erosion of support is mainly due to the current economic recession, the resulting financial damage to many Malay companies, and the widespread dissatisfaction in the way that former Deputy Prime Minister Anwar Ibrahim was treated. Although UMNO managed to retain power in the latest election, most of this support was due to the support of the non-Malay population, whose marginalisation has traditionally been used to drumming up support from the essential Malay segment of the population. With that line of policy closed off to UMNO, the rational alternative to regain Malay support would be the play up nationalist sympathies. To this end, Singapore, long envied for its economic achievements, is a logical target. This, more than anything else, is the reason behind Malaysian attacks and threats on the water deal.


This current spate of militancy might instead be helpful to Singapore by raising levels of public support and willingness to pay for more expensive alternatives to Malaysian water, although the efficacy of this is in question, since most Singaporeans are notoriously politically apathetic and concerned with the cost of day to day living. At present, with the infrastructure for water trade with Malaysia already laid and alternative water sources new and relatively expensive, it is cheaper to rely on Malaysia.

Relying on Indonesia

In 1991, Singapore and Indonesia entered formal agreement to pursue a joint water project in the Riau province, with Singapore allowed to draw up to 4,546,100 cubic metres a day for a hundred years. The earliest date for commencement of this project is 2005, but the project is undesirable for its high cost, and does not solve the problem of self-dependency. Moreover, with the overthrow of the Suharto regime, Indonesia has becoming increasingly politically unstable, with the possibility that water might enter future negotiations as a threat.

Water Treatment Techniques

Desalination is the process of removing soluble salts from water to render it suitable for drinking, irrigation, or industrial uses. The principal methods used for desalination include distillation (or evaporation), electrodialysis, freezing, ion exchange, and reverse osmosis.

In distillation saltwater is heated in one container to make the water evaporate, leaving the salt behind. The desalinated vapor is then condensed to form water in a separate container. Although long known, distillation has found limited application in water supply because of the fuel costs involved in converting saltwater to vapor. Distillation plants having high capacities and using combustible fuels employ various devices to conserve heat. In the most common system a vacuum is applied to reduce the boiling point of the water, or a spray or thin film of water is exposed to high heat, causing flash evaporation; the water is flashed repeatedly, yielding fresh distilled water. This multistage flash distillation method is used in more than 2,000 desalination plants, including one in Saudi Arabia that produces 250 million gallons of freshwater per day.

Another method of desalination is by electrodialysis. When salt dissolves in water, it splits up into charged particles called ions. Placed in a container with a negative electrode at one end and a positive electrode at the other, the ions are filtered by the membranes as they are attracted toward the electrodes; they become trapped between semipermeable membranes, leaving outside the membranes a supply of desalinated water that can be tapped. However, it is impractical in Singapore due to its great electrical demands.

By far the most promising approach is the reverse osmosis process, in which pressure is applied to saltwater to force it through a special membrane. Only pure water passes, leaving the salt behind. Desalination by reverse osmosis costs less than half the amount of desalination by multistage flash distillation.

Another type is an empty hollow sphere of semipermeable material that is lowered into the sea. The water flowing into the sphere is fresh, since the membrane that covers the entire sphere and is its guard excludes the salt. 

One final approach is under development in Hawaii, where different layers of seawater display a large temperature differential. Here an Ocean Thermal Energy Conversion plant is being built which will use steam produced by the flash method to produce energy, then condense the steam into freshwater. Three such plants could produce a hundred megawatts of power.

Consequences of Relying on Foreign Countries

Reliance on any foreign country leaves Singapore susceptible to threats and demands. In case of drought, the supply of water might be affected as the country in question serves its own needs first, while in case of war this supply might be terminated or contaminated.

However, reliance has political value as a boost to foreign relations. Buying water and helping to develop water treatment facilities would be a welcome business deal to certain cash-strapped nations.

Singapore’s Water Consumption


Domestic demand for water in Singapore is not expected to rise dramatically in the near future with population size reaching a plateau in the next three decades, its fertility rate of 1.77 and high life expectancy of approximately 77 years being taken into account. Barring any sudden large influx of foreign workers, this number should peak at 4.3 million. In addition, demand is also held steady by a course of water conservation measures and pricing policies. Industrial demand for piped water is expected to fall as their supplies are increasingly supported by recycled or reclaimed water.


Taking these into account, the water consumption rate is expected to hold steady around the current 1.2 million cubic metres per day.

Self-Reliance


The two most viable alternatives to Malaysian or Indonesian water are NEWater and desalination.


Desalination refers to the process of obtaining potable water from seawater. Singapore’s first large-scale desalination plane, capable of desalinating about 140,000 cubic metres of seawater daily, is expected to be operational by 2005. Further plans are in motion to build more plants, capable of producing a total of 400, 000 cubic meters of water a day by 2011.


NEWater is recycled, used water. Despite its origins, NEWater is exceeds the standards set for drinking water by the World Health Organisation, being in actuality purer than tap water or reservoir water. Such a method of supplementing inadequate natural water sources has been in use in the United States for around 20 years. Although such NEWater contains high levels of estrogen and has been known to have a feminizing effect on fish populations, Singapore’s version combines the most sophisticated techniques, with tests showing negligible to no levels of hormones, and has been endorsed as a safe and sustainable source.

It is clean enough to drink and more than meets the standards set for drinking water by the World Health Organization (WHO) in terms of chemical and physical qualities, and bacteria count. An advantage of using NEWater is that NEWater plants are cheaper than desalination plants and consume less energy. The cost of a NEWater plant is half that of a desalination plant. And the cost of energy needed to reclaim water is one quarter to one fifth of that needed to treat seawater. However, a disadvantage is that NEWater has no minerals (but minerals can be added to the water just by mixing).  NEWater, being recycled water, might also cause paranoia in some people for become afraid to drink it.


In 2000, Singapore built a prototype recycling plant, capable of producing 10,000 cubic metres of recycled water daily. The purified water is now sold to wafer fabrication plants but it is also potable. There are plans that recycled water will meet approximately 15 to 20 percent of the country’s water requirements, or some 250,000 cubic metres daily by 2010. Singapore is also producing lower grades of recycled water, namely industrial water, for use by industries. Because this grade of water is cheaper than potable water, industries from the textile and shipyard sectors will be expected to turn to such sources for their daily needs. This will reduce the industries’ pressure on the potable water stocks.

Consequences of Self-Reliance


No matter which solution is adopted, becoming self-reliant in water is likely to involve increased costs for Singapore, both from the initial costs of setting up treatment plants and from the high cost of treating the water itself, although the latter is likely to decrease with time, economies of scale, and developments in technology. 

Depending on the size of the increase, a certain amount of public animosity might be generated, as well as opposition to the idea of using recycled water or desalinated water on basis of personal tastes, off-set by nationalistic pride in the issue generated by the attacks on Singapore by the Malaysian press, and the resultant increased awareness in the issue. It is also possible that the increased costs for water might make the public more concerned about saving water.

It is unclear as of the moment whether switching to Newater will affect Singapore’s business competitiveness, as despite the higher costs, Newater might actually represent increased cost savings for industries because it is purer than the potable tap water currently available.


Politically, it is to be expected that becoming self-reliant in water will generate massive backlash from Malaysia, which has traditionally relied on the threat of water as an edge in negotiations. Current Prime Minister Mahathir has been heard to lash out publicly at Newater, calling it toilet water and calling on Malaysians to beware of drinking even coffee or tea in Singapore, “as their water comes from the toilets”. However, as of the moment, even as Singapore edges closer to self-reliance, Malaysian politicians are mostly still complacent about their status as provider and unwilling to come to a compromise. As the treaties come to an end, Malaysia might also face increased costs for its water- Singapore has been subsidizing them for treated water. (this might or might not go into the report: my favorite quote from one of them Malaysian politicians: *assume simpering pose and occasionally wave hanky at listener* they want to drink newater, let them drink, lah. They want to buy our water, also can, lah.)
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Other Solutions


Linking the current reservoirs to prevent wastage from having to dump the excess water from deluges, a scheme for which is currently in planning. Also, building more stormwater collection ponds across the island to optimize the amount of water collected from the 2 400 mm of rainwater that falls on Singapore yearly. In planning is the construction of a barrage across Marina Bay.


Water conservation can be more enthusiastically promoted to check demand and foster a culture of prudence in how people use scarce water supplies. A survey conducted has shown that most Singaporeans are still not practicing water conservation. Hence, the public can be educated on how to save water. There can be more regular checks by water auditors, and also tax rebates as an incentive to curb wastage. Water pipes must be replaced regularly to minimize leaks and fines can be implemented as a deterrence against the misuse of water. The PUB has already carried out some of these policies to dampen demand and relieve the strain on the water reserves.
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Conclusion


In conclusion, we recommend continued reliance on Malaysia for water in the short term, as long as it remains economically and politically rational to do so, but gradually building up the capacity for self-reliance as a long-term solution. Relying on any other country, especially for a resource as vital as water, can only be a source of vulnerability and a short term solution, as the population of the other country grows and it finds reasons to reclaim the water of its own rivers.
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