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About this project
The availability of fresh water is a growing concern around the world and therefore naturally a heavily discussed topic on international agendas. The Export Initiative for Green
Technologies is a project initiated by the German Federal Ministry for the Environment, Nature Conservation and Nuclear Safety (BMU). The goal of the initiative is to promote
green and sustainable technologies from Germany and implement them to improve living conditions in other countries. The initiative supports projects from German businesses and
institutions aiming at spreading environmental awareness, knowledge and technical know-how. In addition, knowledge about global environmental standards and their use will be
shared. As a natural byproduct the initiative hopes to create an advanced framework and structure for environmental technologies.

This analysis is part of the project named “Sustainable Water Management in Singapore with Focus on Seawater Desalination and Wastewater Recycling” for the Export Initiative for
Green Technologies. The aim of this study is to understand the Singaporean water management and to give the readers an understanding about the current situation within the
market, its key players as well as its legal and political framework. It also serves as a preparatory paper based on which the Singaporean-German Chamber of Industry and Commerce
(SGC) develops a concept and a basis for discussion for conducting a workshop with German and Singaporean companies, organisations and other relevant stakeholders.

The paper analyses the current market situation, focusing on the relevant information on selected environmental problems and the associated political and technical needs and
market opportunities. Insights from interviews with industry experts accompany the classical research. As a basis for discussion for the workshop, the study includes hypotheses on
possible courses of action for solving the focused problems as well as the methodical procedure for the strategy workshop regarding the desalination of the water and recycling of the
waste water.

Eventually, based on the study and the workshop, the SGC will develop a strategy paper which documents the results and more importantly displays possible development paths and
links for further activities. The focus will be on the cooperation of German and Singaporean companies, institutions, associations and research centers. The main objective of the
strategy paper will be the development of a strategy for German SMEs who can support the sustainable water management of Singapore with their technologies.

The aim of this project is to support Singapore’s long-term endeavour to become an environmentally conscious and sustainable metropolis with the support of German know-how
and German technologies. Furthermore, this commitment should contribute to increasing public interest in environmentally conscious and sustainable behavior in industry and
society.

Introduction
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Country Profile of Singapore
Singapore is a city-state in Southeast Asia and is a strong economic center in the region. Due to the
governments´ long-term planning, the city-state is highly developed and offers a high quality of life with
numerous parks and nature reserves. The territory consists of the island of Singapore and about 50
smaller adjacent islands and has a total land mass of only about 720 km². The national languages are
English, Mandarin, Malay and Tamil. Of Singapore's approximately 5.6 million inhabitants, approximately
2.1 million are foreigners.

Singapore is located in the heart of Southeast Asia and is often referred to as its economic center. Also
due to its favourable strategic location, the city-state has developed into a hub for the region and is
characterised by an efficient infrastructure: The city-state is the second largest container port in the
world after Shanghai and in 2017 handled approximately 30 million containers and over 600 million tons
of freight per year. Changi International Airport also plays an important role in Singapore's economy. The
airport is connected to about 400 cities in 100 countries and handles 7200 flights per week. Over 62.2
million passengers travel through the airport every year. Singapore has a highly diversified economic
structure. Thus, in addition to the high share of the service sector, about 20% of the gross domestic
product (GDP) is permanently generated by manufacturing industries.

Singapore has an open investment climate. More than 7,000 multinational corporations and a further
26,000 international companies currently operate in Singapore. Through the high level of acceptance of
foreign investment, the Singapore government promotes free enterprise without restrictions on foreign
ownership of enterprises. Foreign direct investment and international companies are intensively
promoted. In addition, multilateral economic relations are of great importance for the city-state. Almost
all of Singapore's economic sectors are 100% open to foreign ownership. Foreign companies are
financially supported by the Singapore government under certain conditions.

The general conditions of Singapore as an export destination are excellent and a clear unique selling
point in the ASEAN region. This is due to the advantageous geographical location, the infrastructure, the
English language, the stable legal and political framework and the highly qualified workforce. Singapore
also has a role model function for ASEAN countries, when it comes to economy and research but also in
terms of environmental, educational and awareness aspects.

Introduction
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Singaporean Water Market (I)
In recent years, the city-state of Singapore has established itself as a leading market for
environmental innovations. For a location with very limited resources such as land, water and raw
materials, long-term urban planning, combined with the use of intelligent and sustainable
technologies, is indispensable for economic growth and prosperity as well as of high geopolitical
importance. The Singaporean government has recognized the challenges and potential for
environmental relief and has since pursued a long-term strategy for a sustainable Singapore with a
high focus on sustainable water management.

Singapore has already developed a remarkable environmental industry with innovative
environmental technology and has established a diversified and sustainable water supply from
various sources. Since 2006, the number of water companies in the city-state has tripled. Currently,
around 180 water companies and 26 research centres are part of the ecosystem. Although there are
already many players on the market, Singapore´s water challenges will not be solved in the near
future.

In addition to that, various initiatives have been implemented in Singapore to raise and strengthen
awareness not only for water but for all environmental topics such as climate change and carbon
footprint. Although the small country only contributes 0,1% of global emissions it ranks 26th out of
142 countries worldwide in terms of emissions per capita. This is due to its small size and the dense
population. According to a survey in 2016 nine out of 10 people indicated that they were concerned
about the effects of climate change on future generations.

Singapore called 2018 the “Year of Climate Action”. The government, NGO´s, businesses and schools
set up events such as talks, forums and roadshows. Throughout these campaigns Singaporean
citizens were reminded that each individual can contribute something for a sustainable
environment: e.g. setting air conditioning at 25°C or warmer, using own take-away containers, using
public transport rather than the own car.

Status quo: Sustainable Water Management in Singapore
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Singaporean Water Market (II)
Singapore´s Research, Innovation and Enterprise (RIE) 2020 Plan aims to contribute a total of 670
million SGD of R&D funding for the water sector over 15 years (2006 – 2020). The goal is to raise the
number of jobs in the industry up to 15,000 and also to increase the annual contribution to the gross
domestic product of the water industry to 2.85 billion SGD in 2020.

Sustainable water management has high priority for the Singaporean government and the treatment
of processed and waste water (NEWater) as well as the treatment of drinking water from seawater
are the main topics. Sustainable water management is of enormous importance for Singapore´s
future. If the city state does not actively develop water management further, water shortages may
occur in the future, despite the already progressive environmental industry of the state.

The background is the end of the contract with Malaysia in 2061 for its imports of water and the
enormous drop in the water level of the Johor Linggui reservoir. In 1962, the two countries signed an
agreement that allows Singapore to draw up to 250 million imperial gallons (1,100,000 m3) per day
from the Malaysian Johor Linggui reservoir until 2061. But nowadays this amount covers only about
60% of the daily water needs of Singapore.

Status quo: Sustainable Water Management in Singapore
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Water Demand

Currently the daily water demand in Singapore is about 430 million gallons which can fill up 782

Olympic-sized swimming pools. The per capita household water consumption in the country already

dropped in the past years from 172 litres in 1995 down to 165 litres in 2003 and eventually down to 143

litres in in 2017. One of the government’s targets is to reduce daily consumption to 130 litres by 2030.

As a measure to curb the country's water consumption, Singapore announced in 2017 to increase its

water prices by 30 percent until July 2018 after prices haven´t changed since the year 2000.

Up to a consumption of 40 m³ per month the Singaporean inhabitants pay 2.39 SGD/m³ (approx. 1.50

EUR/m³). For any further consumptions, the price then increases to 3.21 SGD/m³ (approx. 2.06 EUR/m³).

1 m³ corresponds to 1000 litres.

Prices are set by PUB and are uniform throughout the country. In addition to the water tariff for

individual consumption, residents pay a monthly Water Conservation Tax (WCT) and a Waterborne Fee

(WBF). WCT is imposed as a percentage of the water tariff to reinforce the message that water is

precious from the very first drop. WBF goes towards meeting the cost of treating used water and

maintaining the used water network. It is charged based on the volume of water usage.

The daily consume derives from 45% domestic sector and 55% non-domestic sector. Estimations show

that by 2060 the overall water demand will almost double, with estimations for the demand of the

non-domestic sector up to 70%. This continuous increase in water demand combined with economic

growth stresses the fact that the water supply has to be strengthened for the future.

Status quo: Sustainable Water Management in Singapore
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Water Supply: The Four National Taps
In order to please Singapore´s rising water demand its supply relies on the

“Four National Taps” system. Drinking water gets generated from

(1) imports – from Malaysia

(2) local sources – rainfall collection in local reservoirs

(3) desalinated seawater and

(4) waste water recovery (NEWater)

More than half of the drinking water in Singapore comes from imports

from Malaysia. Thus, the island needs alternatives to become more

independent. The rare water resources and import dependency represent

a complex problem for the city-state, especially in the context of projected

population growth and climate change. The water level of the Malaysian

Johor’s Linggiu reservoir is declining and has dropped from 84% in 2015 to

27% in January 2017 but since 2018 increases steadily due to strong

rainfall (63% in March 2018). Due to that the focus of the analysis relies on

the two other rainfall- and import-independent “National Tabs” to secure

drinking water for Singapore in the future: seawater desalination and

waste water recovery (NEWater).

Status quo: Sustainable Water Management in Singapore

Imports

PUB Singapore Water Story 
https://www.pub.gov.sg/watersupply/singaporewaterstory
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Water Supply: Seawater Desalination
The process of seawater desalination is one of the Four National Taps which generates 25% of the drinking water in Singapore nowadays and is supposed to cover 30% in 2060.
There are currently three seawater desalination plants in Singapore: SingSpring (2005), Tuaspring (2013) and Tuas (2018). Two additional plants are planned by 2020: Marina East and
Jurong Island. To further promote the research and development of new technologies, the Public Utilities Board (PUB) has additionally commissioned a research facility in Tuas.

There are different methods on how to desalinate the seawater such as the reserve osmosis and the flash evaporation. Important for all seawater desalination methods is the energy
as well as the cost efficiency. In general, the process of seawater desalination is more energy intensive than the process of waste water recovery. Furthermore, the recycling of the
residual products from the process of desalination has to be considered. It is essential to clarify how these can be disposed or processed in an environmentally friendly manner.

The reverse osmosis method for example is expensive and not very energy efficient since the procedure itself already uses a lot of energy. Additionally, the cleaning and maintaining of
the membranes is high in energy usage. Depending on how the energy is being generated the whole desalination process will not be that sustainable anymore. There are some
sustainable approaches, which have to be focused on such as using wind and solar energy to generate the energy. Another possible method is the use of electrochemistry using an
electronical field to separate water and salt.

Status quo: Sustainable Water Management in Singapore

Tuas Desalination Plant 
https://www.todayonline.com/singapore/first-government-owned-desalination-plant-officially-opens

Hyflux desalination process (reverse osmosis)
https://www.hyflux.com/wp-content/uploads/2014/04/desalination_landing_01.jpg
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Water Supply: Waste Water Recovery (NEWater)
Status quo: Sustainable Water Management in Singapore

In terms of waste water recovery (NEWater), Singapore has so far been able to meet 40% of national water demand with NEWater technology. The term “NEWater” has been
developed by PUB and is only used in Singapore. Until 2060 55% of the water demand is to be served by ‘NEWater’. NEWater is seen as the cornerstone of Singaporean water
management. Accordingly, this area will continue to receive more attention in the future. The NEWater program recycles used water into high-grade reclaimed water which is ultra-
clean and can be used as potable water. Singapore has five NEWater plants. The two first introduced plants opened in 2003 at Kranji and Bedok.

With its 3-step treatment the NEWater Technology fulfils the standards of the World Health Organisation. The water treatments first stage is the microfiltration. At that stage
microscopic particles including bacteria are filtered out. The second step is the reverse osmosis which clears unwanted contaminants. At this stage the water is already of high-
grade. The last stage is the ultraviolet disinfection where ultraviolet light is used to ensure that any remaining organisms in the water are eradicated. In addition, chemicals are
added to retrieve the pH balance of the water. The ultra-clean water is then mostly used in a non-potable manner such as industrial and air-con cooling purposes.

In dry periods the NEWater will be added to the reservoirs and mixed with the raw water. This is then treated in the waterworks before it is utilised as potable water provided to
public through the tap system.

PUB NEWater Technology
https://www.pub.gov.sg/Documents/NEWater%20Technology.pdf

NEWater Plant
https://www.ft.com/content/beea8628-a518-11e3-8988-00144feab7de
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Overview of the water treatment plants in Singapore
Status quo: Sustainable Water Management in Singapore
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Plant Name Date of Commissioning Capacity (day) Operator

Reclaimed Water (NEWater)

Bedok 2002 19 million gallons (86,000 m3) PUB

Kranji 2002 12 million gallons (55,000 m3) PUB

Ulu Pandan 2007 33 million gallons (150,000 m3) Keppel Seghers

Changi 2010 50 million gallons (230,000 m3) Sembcorp

Changi 2017 50 million gallons (230,000 m3) PUB

Desalinated seawater

SingSpring 2005 136.4 ML/day Hyflux (30%), Keppel (70%)

Tuaspring 2013 320 ML/day Hyflux

Tuas Desalination Plant 2018 137 ML/day PUB

Keppel Marina East Desalination Plant
Construction commenced 2017
Expected in 2020

137 ML/day Keppel

Jurong Island Desalination Plant
Construction commenced 2018
Expected in 2020

137 ML/day
Tuas Power – Singapore Technologies 
Marine (TP-STM) consortium

Changi Desalination Plant Unknown Unknown Not Awarded

https://www.pub.gov.sg/watersupply/fournationaltaps/desalinatedwater
https://en.wikipedia.org/wiki/Water_supply_and_sanitation_in_Singapore

https://www.pub.gov.sg/watersupply/fournationaltaps/desalinatedwater
https://en.wikipedia.org/wiki/Water_supply_and_sanitation_in_Singapore


Water Demand and Supply at a Glance
Status quo: Sustainable Water Management in Singapore

Water Demand and Supply in Singapore
https://lkyspp.nus.edu.sg/gia/article/singapore-s-water-success-and-lessons-for-the-region
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Legal Framework
Status quo: Sustainable Water Management in Singapore

Public Utilities Act

The Public Utilities Act regulates works on any water service

installations including the constructions, installation,

maintenance, establishment, reparation or replacement of

water services installations. The Act was introduced in 2001

and got revised in 2002. It deals with the tariffs for supply of

water and also states that the Board is entitled to stop or

interrupt supply of water.

https://sso.agc.gov.sg/Act/PUA2001

Public Utilities (Water Supply) Regulations

The Public Utilities Regulations build a framework for the

water quality, drinking water standards, water tariffs as well as

availability of water supply. The regulations are combined in a

handbook which is of usage for developers, architects,

plumbers, government departments and engineers who are

involved in the water management. According to the

regulations the water is within the guidelines for Drinking

Water Quality set by the World Health Organisation (WHO).

Furthermore, the regulations set that the water in Singapore is

fluoridated and has a certain amount of chloride and Total

Dissolved Solids (TDS).

https://sso.agc.gov.sg/SL/PUA2001-RG5?DocDate=20180329

Sewerage and Drainage Act

The Sewerage and Drainage Act was introduced in 1999 and

got revised in 2001. The Act is the foundation of the

construction, usage and maintenance of sewerage and land

drainage systems. Furthermore, it regulates the all matters of

and connected to sewage and trade effluent. The Board is, by

this act, eligible to oversea constructions, alterations and

cessations of any sewerage or drainage system. In order to do

so the Board is authorised to inspect, hence enter private

sewage, sanitary facilities or drainage system. The Board has

to be consulted before any excavations for sewage systems

etc. The act also provides information on the protection of

water resources in connection with sewerage and drainage

and on the registration, codes of practice and certificates

which are required.

https://sso.agc.gov.sg/Act/SDA1999

The Public Utilities Act, The Public Utilities (Water Supply) and the Sewerage and Drainage Act provide the legal framework for the water sector.
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Public Funding
Status quo: Sustainable Water Management in Singapore

Since 2002, nearly 0.5 million SGD have been invested in water technologies by the government´s water agency PUB. They offer
support (research funding, testbed opportunities and commercialisation) for projects which align with their mission to “ensure an
adequate, efficient and sustainable supply of water”. Funding is available to Singaporean and overseas companies but overseas
companies need to collaborate with a Singaporean based company for the operation of the testing.

Funding by PUB
• Research & Development (R&D) Fund: Facilitates R&D to increase water resources, keep operational costs competitive, and

manage water quality and security.
More information: https://www.pub.gov.sg/globalhydrohub/funding/crpwater

• Industrial Water Solutions Demonstration Fund (IWSDF): Facilitates the execution of high-impact and innovative projects to
treat and reclaim industrial used water for process reuse.
More information: https://www.pub.gov.sg/research/industrialwatersolutions/funding

Testbedding by PUB
PUB supports research with access to its testbedding infrastructure. It´s dedicated for “technology developers looking to increase
their product’s operational readiness” at live installations and field sites. Facilities include those for seawater desalination and
freshwater research.

The National Research foundation´s (NRF) goal is the transformation of Singapore into a vibrant R&D centre and to make it
become a magnet for excellence innovation and science. The organization contributed a 200 million SGD funding boost to the
Singapore water industry in 2016. Funding is only available for Singapore based companies.

Funding by NRF
• Competitive Research Programme (Water): Support (a) basic and applied R&D in strategic areas, and (b) translation of validated

concepts
• Living Lab (Water): Incentivise the adoption of new technologies, facilitating commercialisation

More information on both schemes: https://www.nrf.gov.sg/rie2020/urban-solutions-and-sustainability
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Experts Insights & Information – PUB
Expert statements and collected information from the Public Utilities Board, the national
water agency under the Ministry of the Environment and Water Resources manages
Singapore’s water supply, water catchment and used water.

Date: 17 December 2018

„Singapore is a small country with limited natural water resources and was forced by its unique circumstances to

solve its water challenges by investing into R&D decades ago. Since 2002, the National Research Foundation (NRF),

PUB and its collaborators have invested nearly 0.5 billion SGD into R&D for solutions across the water loop. PUB’s

R&D goals are to increase water resources and improve water quality while reducing energy consumption,

chemical usage, waste generation and reliance in manpower. PUB has ongoing R&D initiatives in all aspects of water

management. Some of the key focus areas for R&D are used water treatment, as well as salt water desalination and

water reuse. (Innovation in Water Singapore, Vol. 10)

In Singapore there are two types of funding for water R&D – the PUB R&D Fund and the funding from National

Research Foundation – the NRF. PUB R&D Fund is usually granted for testing of technology that is of interest to PUB.

It is applicable to both overseas and Singapore companies as well as Institutes of High Learning. But if overseas

companies do not have a presence in Singapore, they will need to work with a Singapore based company for the day

to day operations of the testing. For NRF funding, the R&D needs to be conducted in Singapore. NRF funding is for

both basic and applied/transitional research funded under the Competitive Research Program (Water) and the Living

Lab Program (Water) for adoption of new technologies and to facilitate commercialisation. The R&D needs to be

conducted in Singapore, overseas companies may collaborate with local companies and need not have a presence in

Singapore, although it is highly encouraged and will facilitate project administration and delivery.

For the next few years, the major upcoming projects are the construction of the new Tuas Water Reclamation Plant

which is planned to be completed by 2025 and SMART PUB to digitalise Singapore’s entire water system to improve

operational excellence and meet future water needs, which is part of PUB’s continual investment in digital solutions

to achieve smarter water quality management, network improvements, integrated customer engagements and smart

work process.” (PUB Internal Contact)

“Future challenges such as increasing water demand, rising energy costs and land scarcity show how important the

need for technological breakthroughs in used water treatment is. PUB is now actively looking at technologies that

have the potential to significantly reduce energy consumption and chemical usage in liquid stream treatment, and

processes that produce more biogas and generate less sludge in solids treatment. Ultimately, PUB aims to achieve

energy self-sufficient water reclamation plants to ensure long term sustainability.

The challenges faced in producing potable water varies with the type of source water. Seawater and used water

streams offer a potentially inexhaustible supply of water, but the current desalination energy requirements and

NEWater recovery efficiencies pose barriers to their sustainable use. For surface water treatment, a key challenge is

the unpredictability of water quality in urban catchments. To ensure that product water consistently meets drinking

water standards, processes must be able to treat all types of surface water with different water qualities.” (Innovation

in Water Singapore, Vol. 10)

Status quo: Sustainable Water Management in Singapore
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Experts Interview – NEWRI (NTU)
Interview Partner: Executive Director Nanyang Environmental & Water Research Institute
(NEWRI) at Nanyang Technological University (NTU)
Date: 19 December 2018

„By looking at what has been achieved in the past 50 years, Singapore has been one of the biggest success

stories globally in terms of water management and water treatment. In this field, the government is very

proactive and invests in advance, they also always ask for ideas and proposal with higher risk.

NEWRI is one of the largest research centres for water in the world with 300 people being in existence for

over 10 years in Singapore. Our role lies within developing new technologies and attracting companies to

locate their research centres within Singapore. For our projects we work together with several

international companies as well as PUB, EDB and JTC. The government support here in Singapore plays a

very important role. PUB and EDB give support in funding whereas for us, JTC´s Cleantech Park supports

us with the right equipment and research facilities.

Obviously, one of the challenges the country is facing nowadays is Singapore´s water dependency from

Malaysia. Especially with the instable political situation in Malaysia the question is whether that source is

going to be reliable until 2061. We’ve also been facing decreasing qualities in the water coming from

Malaysia, which is something that we are also need to be working on.

Also, the climate and environmental changes are a big challenge which Singapore will have to manage in

the future. Even the ocean water quality is beginning to decrease combined with rising sea water levels.

Research institutions in Singapore as well as the government are currently focusing on energy efficient

solutions. There is much room for energy neutral or even positive technologies in the waste water

industry. PUB drives this topic forward in order to adapt new technologies.

One of the most important challenges for Singapore, a country with such a high land scarcity, is the

capturing and the storage of the water. Singapore sees a lot of rain, especially during the monsoon

season, but it cannot be stored due to the restricted land. We need to think about tunneling to store the

water in underground water storages or subsurface storages.

In my opinion, Singapore should also not only focus on its internal water usage and consumption but also

keep an eye on other markets, which need technological support and see where Singapore could also help

out.”

Status quo: Sustainable Water Management in Singapore
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Experts Interview – CWR (NUS)
Interview Partner: Director Centre for Water Research (NUS)
Date: 24 January 2019

“The NUS has been actively conducting research on water and used water since 1970s. To enrich our

research activities, we have been collaborating with government agencies and other organisations on

projects that are of mutual interests. For example, we worked closely with the PUB and other

stakeholders on the feasibility study of the NEWater projects.

The Centre for Water Research in The Department of Civil and Environmental Engineering is involved in

several research projects dealing with water and used water treatment technologies. We work closely

together with local funding agencies, such as PUB and industry partners, for example SUEZ Water

Technologies & Solutions and Sembcorp . The Singaporean government has been investing heavily on

water research as it has significant importance for Singapore.

Seawater desalination and used water reclamation are currently two of the most important strategies

to generate potable water in Singapore. Government and researchers are actively looking into measures

that would further enhance these two strategies.

Singapore needs to study the potential impacts of climate change on water management. This need will

provide an opportunity for research centres and companies from the industry to explore new

technologies and solutions to address potential issues associated with climate change on water

management. For example, the Singaporean Government is currently looking at groundwater, which has

been untouched so far.

In this climate era, it is important to find energy efficient solutions. As an example, Singapore wants to

combine used water treatment plants with waste processing capabilities. The energy generated from

the waste processing will be used for treating and recycling of the water. It might even be possible to be

energy positive, which means that more energy is generate than actually used by the treatment plant.”

Status quo: Sustainable Water Management in Singapore
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Experts Interview – Microdyn-Nadir

Interview Partner: Director Asia Pacific Microdyn-Nadir

Date: 20 December 2018

“Microdyn-Nadir is a membrane filtration manufacturer which is a 100% part of the German company

MANN+HUMMEL. The company operates in the Asia Pacific region with branches in several countries such

as Singapore and China but it is also represented in Europe and the United States. In Singapore we work

closely together with universities like NUS or organisations such as A*Star. The brand ‘Made in Germany’

has a high value in Asia, so there is lot of opportunities for German companies, which are currently

underrepresented.

The Singaporean water management is strongly dependent from Malaysia which is one of the most

striking reasons for the need of using new technologies to generate potable water. Singapore has a

strong focus on sea water desalination but since this process has a high energy usage compared to the

waste water reclamation the focus should be shifted. A cubic metre of drinking water obtained from

seawater needs 2-3 times as much energy as a cubic metre obtained from waste water treatment.

Using NEWater directly as potable water is a challenge which must be faced. At the moment, the

recycled water gets flushed into a reservoir where it is mixed with fresh water before

undergoing another treatment and is then distributed to the population. This step needs to be done due

to the mindset of the citizens who consume this water. Surveys have shown that they find it difficult to

accept the thought of ‘drinking sewage’.

Another challenge regarding the distribution of the water from the recycling plant straight to the

customer is the condition of the pipes. These have to be designed in a certain way so that there is no

contamination of the fresh water.

This challenge can also be seen as an opportunity for companies in the field of piping and tubes for

example. The distribution of potable water is actually more important than the supply or generating of

drinking water in Singapore. This challenge is not enough addressed yet which leaves room for companies

to contribute and thus having an opportunity to enter the Singaporean water market.

In the future, it is mainly a matter of improving and further developing the existing processes and

systems, in particular with regards to production and processing. Energy efficient solutions will become

more important.

Due to the struggles of Hyflux, one of the biggest players in the market, shares on the water market in

Singapore will be distributed new. There is much more room now for international companies to enter

the market.”

Status quo: Sustainable Water Management in Singapore
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SWOT-Analysis of the Singaporean Water Market

Status quo: Sustainable Water Management in Singapore

• Already existing technology friendly 
environment 

• Understanding for the importance of the topic
• Examples of applications of efficient and 

effective technologies to treat and recycle 
water

• Model city for integrated water management
• Emerging global hydrohub – leading centre for 

business opportunities and expertise in water 
technologies

• Water supply depending on Malaysia 
• Dependency on rain
• Lack of land and storage space

• Strong government support for companies and 
solutions (funding etc.)

• Open-minded regarding international 
companies and solutions

• Some of the best global research centres in the 
industry are based in Singapore (e.g. 
universities)

• Singapore has a “role model” function in 
ASEAN

• Business access to other ASEAN countries via 
Singapore

• Climate change and unforeseen nature 
threats (e.g. floods, draughts)

• Land scarcity
• Rising costs for water
• High public expectations
• Increasing water demand from the industry
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Stakeholder Overview (I)
Stakeholder

Public Institutions

Ministry of the Environment and 
Water Resources (MEWR)

MEWR focuses on a comprehensive administration of environment and water under one ministry. Implementation of 
policies is left to the two statutory boards: PUB and NEA.

https://www.mewr.gov.sg/about-
us

Public Utilities Board (PUB)
PUB is a statutory board under the Ministry of the Environment and Water Resources. It is the national water agency 
that manages Singapore’s water supply, water catchment and used water in an integrated way, overseeing the entire 
water loop. PUB has ensured a diversified and sustainable supply of water for Singapore with the “Four National Taps” 

https://www.pub.gov.sg/

National Environment Agency 
(NEA)

The NEA was formed in 2002 and is the leading public organisation responsible for ensuring a clean and green 
environment, and the sustainable development of Singapore. Its key roles are to protect Singapore's resources from 
pollution, maintain a high level of public health and provide timely meteorological information.

https://www.nea.gov.sg/

National Research Foundation 
(NRF)

The NRF is a department within the Prime Minister's Office. The NRF sets the national direction for R&D by developing 
policies, plans and strategies for research, innovation and enterprise. It also funds strategic initiatives and builds up 
R&D capabilities by nurturing research talent.

https://www.nrf.gov.sg

Economic Development Board 
(EDB)

EDB is a government agency under the Ministry of Trade and Industry, is responsible for strategies that enhance 
Singapore’s position as a global centre for business, innovation, and talent.

https://www.edb.gov.sg

JTC Corportion 
JTC Corporation (JTC) is the lead agency in Singapore to spearhead the planning, promotion and development of a 
dynamic industrial landscape.

https://www.jtc.gov.sg

National Climate Change 
Secretariat (NCCS)

NCCS was established in 2010 under the Prime Minister’s Office to develop and implement Singapore's domestic and 
international policies and strategies to tackle climate change. NCCS is part of the Strategy Group which supports the 
Prime Minister and his Cabinet to establish priorities and strengthen strategic alignment across Government. 

https://www.nccs.gov.sg/

Universities and Research Centres

Centre for Water Research (CWR) 
by National University of 
Singapore (NUS)

The CWR by NUS conducts R&D on water and wastewater engineering and management and address the water 
infrastructure needs in Singapore as well as the regional countries. It´s goals is to translate breakthroughs derived from 
fundamental R&D into innovative water quality enhancement and water reclamation solutions by collaborating with 
national and international institutions on fundamental research and with key industry partners on applied R&D. 

http://cee.nus.edu.sg/CWR/CWR-
Home.html

This list gives an overview of market players but is by no means complete and exhaustive.
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Stakeholder Overview (II)
Stakeholder

Universities and Research Centres

Institute of Water Policy (IWP) by 
Lee Kuan Yew School of Public 
Policy by NUS

IWP's mission is to help improve water policy and governance in Asia through research, training, thought leadership 
and consulting. The institute produces policy-relevant research that helps shape the discourse on water policy in Asia. 
IWP is supported by PUB.

https://lkyspp.nus.edu.sg/iwp

Nanyang Environmental & Water 
Research Institute (NEWRI) by 
Nanyang Technological University 
(NTU)

NEWRI is an organisation of the Nanyang Technological University (NTU) focusing on the environment and water 
domain. It is globally ranked among the top research and technology organisations in the environment and water 
domain and strives to take its lab-scale innovations to innovative engineered solutions for the water and 
environmental markets.

http://newri.ntu.edu.sg/Pages/Ho
me1.aspx

Singapore Poytechnic (SP)

Singapore Polytechnic offers 40 full-time diploma courses to prepare students for university and work. Together with 
PUB, they introduced a “Water Efficiency Manager Course” to equip facilities managers with the knowledge and skills 
to conduct water audits and apply water efficiency measures to reduce water consumption in commercial/ residential 
buildings, and industries.

https://www.sp.edu.sg

Associations 

Singapore Water Association 
(SWA)

The Singapore Water Association is a dynamic collaboration among private sector players intent on bringing a new 
vibrancy to Singapore’s growing water industry. The association aspires to play a role in efforts to profile and promote 
Singapore as a one-stop centre for all water-related services and as a water technology hub.

https://www.swa.org.sg/

Singapore International Water 
Week (SIWW)

SIWW is a global platform to share and co-create innovative water solutions. The event is held every two years and 
gathers stakeholders from the global water industry to share best practices, showcase the latest technologies and tap 
business opportunities. SIWW is part of the strategic programme of the Singapore Government to grow the water 
industry and develop water technologies. The next SIWW will be in July 2020.

https://www.siww.com.sg/

Companies in the market

DHI Water and Environment Pte 
Ltd

DHI operates worldwide with offices in more than 30 countries. The company delivers locally relevant solutions in the 
field of water management. The Singaporean branch is the regional headquarter for Southeast Asia with focus on 
marine reclamation and water quality as well as environmental impact studies. 

https://worldwide.dhigroup.com/s
g

This list gives an overview of market players but is by no means complete and exhaustive.
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Stakeholder Overview (III)
Stakeholder

Companies in the market

Evoqua Water Technologies 
Evoqua Water Technologies provides water treatment systems and services to ensure uninterrupted quantity and quality of 
water and increase efficiency through water reuse. The company focuses on filtration machines, membrane filtration, the 
physical and chemical treatment of water as well as developing systems for high purity water

http://www.evoqua.com/en

EUWA
EUWA is a company providing water treatment technologies for the beverage industry. Their innovative plants are used in 
over 100 countries. They have numerous patents in the field of technical processes for water treatment. The wide variety of 
water treatment processes include ultrafiltration, reverse osmosis, activated carbon and classical filtration etc. 

https://www.euwa.com

Hyflux

Hyflux is a global leader in providing sustainable solutions with a focus on the sector of energy and water. It is a specialist in 
water treatment and among the top global desalination plant providers. Projects include Singapore’s first water recycling 
plant and two seawater reverse osmosis (SWRO) desalination plants, and some of the world’s largest SWRO desalination 
plants in Algeria, China, Oman, Saudi Arabia and Singapore. Since 2018 the company is in high debt and has to reorganize its 
debt and also risk management supervised by court.

https://www.hyflux.com/

inge GmbH

Inge GmbH is a German company which is, since 2011, part of the company BASF SE. The company develops and produces 
ultrafiltration technologies mainly for drinking water treatments, waste water and sea water processes. Their systems are 
used to purify water by efficiently removing viruses and bacteria. Their filtration systems are market worldwide having 
projects in e.g. China, Germany, France, India, Russia, USA and Singapore. The company is using PUB´s research facility in 
Tuas. 

http://www.inge.basf.com/ev/inte
rnet/inge/en/

Keppel Seghers

Keppel Seghers is the environmental technology part of the Keppel Corporation and a member of the Keppel infrastructure 
group. The company’s core skills are the development and construction of plants and facilities with a focus on 
comprehensive environmental solutions. The technologies address a variety of environmental issues in solid water and 
waste management. The company’s portfolio includes plants such as a Waste-to-Energy-Plant and wastewater treatment 
systems. The company operates the Ulu Pandan NEWater plant.

http://www.keppelseghers.com/e
n/

MANN + HUMMEL 

MANN+HUMMEL a family-owned, German business and has a wide range of experience in different areas such as filter 
systems, water and waste water treatment etc. Within the water treatment sector, MANN+HUMMEL, provides innovative 
membrane technologies for treating and disinfecting the water in industries or the every day use. In 2015, MANN+HUMMEL 
outsourced its water unit of global filtration to its 100% subsidiary MICRODYN-NADIR.

https://www.mann-
hummel.com/en/

This list gives an overview of market players but is by no means complete and exhaustive.
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Stakeholder Overview (IV)
Stakeholder

Companies in the market

Microdyn Nadir
MICRODYN-NADIR is a membrane manufacturer that delivers the membrane products to meet all of your water and process 
needs. Headquartered in Wiesbaden, Germany, Microdyn Nadir’s footprint reaches to all corners of the globe. In 2006, 
MICRODYN-NADIR expanded to Asia with the founding of Microdyn Nadir China in Xiamen. 

https://www.microdyn-nadir.com/

Sanli Environmental Limited

Sanli Environment is an environmental engineering company with focus on the field of water and waste management. The 
firm has over 10 years of experience and has successfully completed more that 1,000 projects in the sector of water 
recycling. The expertise lies in the development, installation and maintenance of mechanical and electrical equipment as 
well as control systems and instrumentations in wastewater treatment plants NEWater plants, waterworks etc. 

https://www.sanli.com.sg/

Sembcorp

Sembcorp is a global leader in providing total water solutions to industries with solutions ranging from industrial wastewater 
treatment and water reclamation to industrial water supply. The company offers a comprehensive range of energy, water 
and on-site logistics solutions to multiple customers in Singapore’s energy and chemical hub, Jurong Island. Sembcorp owns 
and operates the largest NEWater and on Jurong Island plant is one of the leading solid waste management service providers 
in Singapore.

http://www.sembcorp.com/en/

ST Engineering
ST Engineering is a global technology, defence and engineering group specialising in the aerospace, electronics, land systems 
and marine sectors. In a consortium together with Tuas Power Ltd ST Engineering's Marine arm was selected to also own 
and operate the seawater desalination plant on Jurong Island for a concession period of 25 years from 2020.

https://www.stengg.com/en/

SUEZ Water Technologies & 
Solutions

SUEZ is a world leader in smart and sustainable resource management who provides water and waste management 
solutions that enable cities and industries to optimize their resource management and strengthen their environmental and 
economic performances. The SUEZ Water Technologies & Solutions’ R&D centre is one of Singapore’s largest water R&D 
centres with more than 80 RSEs. Through developing novel water treatment technologies, the centre is helping increase the 
efficiency of the water-purification process in Singapore’s desalination plants. On the industrial front, the centre is also 
developing next generation membrane bio-reactors to reduce the energy costs of wastewater treatment in Singapore. The 
company has partnered with PUB on Smart Water projects, desalination and energy-efficient wastewater treatment 
technologies.

https://www.suezwatertechnologi
es.com/

This list gives an overview of market players but is by no means complete and exhaustive.
24

https://www.microdyn-nadir.com/
https://www.sanli.com.sg/
http://www.sembcorp.com/en/
https://www.stengg.com/en/
https://www.suezwatertechnologies.com/


Stakeholder Overview (V)
Stakeholder

Companies in the market

Tuas Power Ltd

Recognised as one of the top three players in the Singapore power sector, Tuas Power is a fully owned subsidiary of NYSE-
listed Huaneng Power International and a member of power giant China Huaneng Group. Incorporated in March 1995 when 
Singapore first began the reform of its electricity industry, Tuas Power today is one of the country’s leading power 
generation companies and key provider of energy solutions, multi-utilities and environmental services. In a consortium 
together with Tuas Power Ltd ST Engineering's Marine arm was selected to also own and operate the seawater desalination 
plant on Jurong Island for a concession period of 25 years from 2020.

https://www.tuaspower.com.sg/

TÜV Süd PSB

TÜV Süd PSB is a service provider offering product testing, auditing, certification, inspection and knowledge services. The 
company is an internationally recognised testing body providing test reports and product certification marks to 
manufacturers, government authorities and third-party buyers. The company is also active in the waste and waste water 
services and contributes to the water market in providing approaches for governments to optimise their waste water and 
water infrastructure by mitigating risks.

https://www.tuv-sud-psb.sg/sg-en

This list gives an overview of market players but is by no means complete and exhaustive.
25

https://www.tuaspower.com.sg/
https://www.tuv-sud-psb.sg/sg-en


Summary
Singapore, one of the most water-stressed countries in the world, has through decades of planning and innovation become a world leader in water research. Today, the country has managed to

establish a sustainable domestic supply for its rising water demand with its “Four Tap Strategy”. The island city-state has no fresh water reserves of its own and is therefore entirely reliant on

alternative sources of drinking water. These four sources include local sources (rainwater catchment) and imported water and the two focus topics seawater desalination and recycled water. Due to

the end of the importing contract with Malaysia in 2061 it is becoming increasingly important for Singapore to be independent from the Malaysian water imports in the future. Since 2006, after the

water sector has been identified as a key growth industry, the government has invested heavily into research, solutions and new technologies, especially energy efficient and environmentally friendly

ones, and will do so in future by supporting ideas and new technologies through funding as well as providing research and testbedding facilities.

Singapore’s water challenges reveal the potential for German technologies and for the brand “made in Germany”. This market analysis gives German companies first insights into the Singaporean

water market and shows potential for opportunities. For example, all interviewed market experts agreed on the need of more energy efficient solutions in the future. The following slide provides an

overview of chances, where German know-how can contribute to solve Singapore´s water challenges. Through the following strategy workshop and the strategy paper within the framework of the

Export Initiative, procedures for solving problems are developed and adapted to the local framework conditions. The analysis of local needs should enable German companies to develop needs-based

products and services for local distribution. The already high level of know-how in Singapore combined with German expertise can provide companies with ideas for the development of new products

or the future development of their existing ones, thus benefiting the environmental sector in the long term. Environmental topics are becoming increasingly more important for the country as it has

already faced consequences from climate change such as severe floods or long draught periods. The government, NGO´s, schools and companies are increasingly trying to educate the population and

rising awareness for the topic and the impact of each individual on it.

The environment and water sectors in Singapore offer strong economic growth potential. The dynamic character of the Singaporean economy offers in particular German companies opportunities to

contribute with high-quality products. Singapore is as a well-known economical hub for Southeast Asia and has a role model function for the region. Thus, it offers very good business and expansion

opportunities beyond the country's borders. A “water hub"; set up for water management bundles expertise and offers a good starting point for offering modern technologies and services throughout

the region.

Conclusion
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Opportunities for German companies
There is lots of potential for German companies to enter the Singaporean water market with their solutions. Through research, experts interviews and looking at PUB´s current research focus topics
the most needed technologies are listed below:

Energy efficient solutions: The current energy usage and recycling efficiencies for both, desalination and recycling processes, are too high and not sustainable. Thus, there is large potential in
energy saving and high efficient solutions to tackle this problem.

Water quality treatment systems: The issue of the unpredictable water quality of the surface water can be addressed by innovative and versatile treatment systems to ensure that the water
consistently meets the WHO drinking water standards.

Storage and piping solutions: The high land scarcity of Singapore is a challenge regarding the capturing and storage of water from rainy periods. Thus, there is a need for innovative storage and
piping solutions in Singapore.

Technologies focusing on chemicals and sludge reduction and increasing biogas usage: Currently, the use of chemicals for the water treatment procedures are too high. The government is
looking for technologies reducing the chemical usage. Additionally, there is need for processes that produce less sludge and more biogases.

Monitoring and controlling sensors: Special sensors which can be used in the water treatment plants to monitor and control the quality of the water and ensure that they meet the
requirements of the WHO drinking water standards will be needed.

Water-less solutions for industrial water consumption: It is estimated that 70% of the water demand in 2060 will come from the industrial sector, especially e.g. power generation,
semiconductors, petrochemicals. Solutions for decreasing consumption or alternative sources need to be found.

Intelligent watershed management technologies: Solutions which ensure a good water quality in the reservoir coupled with enhancing flood resilience need to be looked at.

Control systems: Sensors, robotics etc. which increase productivity and the operational reliability and security within the water loop are of need for the industry.

A full list of current PUB targets and focus areas with details on R&D and technology solutions they are looking for or currently working can be found in PUB´s “Innovation in Water Singapore
(Volume 10, July 2018)” paper (page 5-8) https://www.pub.gov.sg/Documents/Innovation_in_Water_Singapore_Vol10.pdf .

Singapore in general has a role model and blueprint function in ASEAN and offers therefore business opportunities in neighbouring countries.

Free Trade Agreement vote in February 2019: a free trade agreement to dismantle customs duties between Singapore and the European Union within the next five years and free movement of
services was adopted as well as an investor protection agreement.

Conclusion
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Preparation of the Workshop
Workshop

The strategy workshop is planned to be held in May 2019 with a duration of one day in Singapore, which will
be organized, prepared and moderated by the SGC. The purpose is to facilitate a professional and solution-
oriented exchange between relevant stakeholders from the target country Singapore and from Germany. It
deals with the two most important strategies of the Singaporean water management – sea water
desalination and the recycling of waste water (NEWater).

Each of the 8 participants will give a 10-minute presentation during the workshop followed by a discussion
round. The target group consists of representatives of the Singaporean government organizations,
Singaporean and German companies as well as Singaporean and German research institutions.

The workshop will be prepared by the SGC and takes the objectives of the Export Initiative for Green
Technologies into account as well as the conclusion and hypotheses of this market study. In addition to
knowledge transfer and capacity building, the foundations for further practical cooperation between the
participants shall be built.

The strategy workshop supports the knowledge exchange between Singaporean and German experts and
explains problems in the field of sustainable water management. Furthermore, it generates proposals for
possible solutions as well as analyses and assesses the use of German technologies in sustainable water
management projects in Singapore. The future exchange and cooperation of the participants is an additional
desired outcome.

The results of the workshop combined with the findings of this market analysis form the basis for a strategy
paper which will clearly show future opportunities for Singaporean – German collaboration and for German
technologies in the Singaporean water management market.

09:00 Arrival and registration of Participants

09:30 Welcome by Singaporean German Chamber

10:00 Presentations of 4 participants (10 minutes / speaker)

10:50 Break with coffee and snacks

11:20 Presentations of 4 participants (10 minutes / speaker)

12:10 Dicussion Round 
Prepared and organised by SGC

Possible topics:
❖ How can German technologies support to improve 

the processes of waste water recovery and sea 
water desalination and how can they be 
implemented?

❖ Which German technologies can be used to address 
the storage and piping issue the Singaporean water 
market is facing and how can they be implemented?

❖ How can possible implemented technologies in 
Singapore be introduced in ASEAN?

❖ Which energy efficient solotions need to be in 
place?

13:10 End of the Workshop

Please note: This program is a draft and has not been finalized yet.
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