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The Water Journey 
– Singapore and Hitachi Aqua-Tech

Plant was named the Desalination Plant of the 

Year at the Global Water Awards at the Water 

Summit in London, UK. Singapore has become 

a recognized leader for its resourcefulness in 

water management.

Hitachi Aqua-Tech Engineering Pte. Ltd. 

(HAQT), located in Singapore, provides water 

solutions to government bodies and businesses 

in Southeast Asia. Its growth has largely mir-

rored this water development story and as the 

water demand around the region grows, HAQT 

expects to ride this wave of development. 

This article traces the development of the 

water story in Singapore and how HAQT has 

grown alongside this development. It also aims 

Introduction

As a country that lacks natural water bodies, 

Singapore has to be creative in its water manage-

ment. Today, Singapore has built a sustainable 

supply from four sources: water from local catch-

ments, imported water, high-grade reclaimed 

water (known as NEWater), and desalinated 

water. In 2010, Singapore’s dam project, Marina 

Barrage, won the Asia Pacifi c Regional Project 

Innovation Awards in the Design by International 

Water Association. In 2014, NEWater won the 

“Water for Life” United Nations Water Best 

Practices Award. In 2019, its Tuas Desalination 

Dam Facility “Marina Barrage” at Marina Channel Estuary
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to forecast the role that HAQT can play in the 

future development of water in the region.

Historical Developments toward Water 
Sustainability 

(1) Water Catchment 

The reservoirs form the fi rst national tap of 

Singapore. The earlier reservoirs are located 

within catchments in a protected area and no 

major development is allowed around them. As 

cost of building reservoirs is high, there was a 

shift to harvest water from unprotected catch-

ments and unconventional water sources such 

as water reuse and desalination under the 1972 

Master Plan. Harvesting water from unpro-

tected catchments came with issues such as 

water quality, etc. The feasibility of harvesting 

water from unprotected catchments is helped by 

advancements in water treatment technologies. 

Unlike protected catchments, developments 

are allowed in unprotected catchments but 

restricted to only residential and non-pollutive 

industries. The largest of these being the Marina 

reservoir which was built in 2008. It was cre-

ated by building a Marina Barrage across Marina 

Channel which provides water storage, keeps 

seawater out during high tides, controls fl ooding 

and also supports water recreational activities. 

Today, two-thirds of Singapore land size is made 

up of water catchment area.

(2) Imported Water 

In the earlier years of Singapore development, 

cost of developing reservoirs and land availability 

resulted in the decision by the policy makers to 

import water from Malaysia to meet the grow-

ing need for water resources. Four agreements 

were signed between Singapore and Malaysia 

regarding the supply of water and two were in 

forced when Singapore became independent in 

1965. The Johor River Water Agreement allows 

Singapore to draw 250 million gallons (1.13 mil-

lion m3) of water per day from the Johor river for 

99 years and will expire in 2061. However, there 

have been instances where the amount of water 

imported may have been affected by the political 

situation. This has resulted in Singapore inten-

sifying its search for alternative water sources 

before the agreement expires in 2061.

(3) NEWater Using Reverse Osmosis 

Searching for sustainable water sources led 

to the third national tap. The idea to treat sew-

erage water into potable water was explored 

since 1970s. Though technically viable option, 

it was still not wide-spread and very expensive. 

Since then, the membrane technology has 

improved tremendously at a much lower cost. 

The pilot study in 1998 by the water agency, 

Public Utilities Board (PUB) enabled Singapore 

to develop a new technique for recycling waste-

water and branded it NEWater(2). The process 

includes micro-fi ltration, reverse osmosis, and 

ultraviolet disinfection. Although the ultra-clean 

water is safe to drink, NEWater is largely uti-

lized for industrial purposes. Only on dry months, 

it is distributed to the water reservoirs. Today 

Singapore has fi ve NEWater plants which can 

meet 40% of Singapore’s total daily water 

demand. By 2060, NEWater will meet up to 55% 

of Singapore water needs.

(4) Desalinated Water 

In the 1970s, the idea of tapping seawater as 

a source of water supply was moot. At that 

time, desalination technology was costly as it 

was energy intensive. With technology advance-

ments, new methods of purifying seawater 

using reverse osmosis became available. The 

viability of having desalinated water resulted in 

Singapore’s fi rst desalination plant in 2005. The 

plan is to have three more desalination plants 
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by 2020. Functioning as the fourth national tap, 

desalinated water is expected to provide up to 

30% of the country’s water needs by 2060.

Singapore has built a diversifi ed and sustainable 

water supply known as the Four National Taps. 

Currently, the water from these sources are as 

follows: rainwater collection, recycled water 

(40%), and desalination (25%). The long-term 

plan is to become entirely self-suffi cient in water. 

PUB aims to have desalination and NEWater 

capacities meet up to 85 % of Singapore’s water 

needs by 2060. In integrating the water system 

and maximizing the effi ciency of each of the 

four national taps, Singapore has overcome its 

lack of natural water resources. This progress is 

certainly a far cry from the prognosis given in 

2015 by the Washington-based Water Resource 

Institute, which listed Singapore as one of the 

most water-stressed countries in the world(3).

Birth and Growth of the Company

Aqua-Tech Engineering & Supplies Pte. Ltd., the 

predecessor of HAQT, which provides water 

solutions to Southeast Asia, was a small enter-

prise that opened in 1977. It lacked fi nancing, 

technologies, talent, and a brand name. With 

these challenges, the company looked beyond 

Singapore and managed to obtain sole distribu-

torship for Culligan (USA & Italy) products for the 

Singapore market. 

Using an established brand name like Culligan 

helped the company grow by promoting small 

industrial water treatment systems such as fi ltra-

tion systems, softeners, deionizers, and reverse 

osmosis systems. However, one key challenge 

was keeping its costs competitive because of 

the long shipping period and high cost of bring-

ing skilled personnel from USA and Italy to 

commission and troubleshoot the imported sys-

tems. After a few years, the company started to 

build its own capabilities by hiring highly skilled 

engineers, and to manufacture and assemble its 

own water treatment systems. 

As Singapore industry growth was doing well, 

it has attracted many international water treat-

ment companies competing with the company. 

Being a small company, it was at a disadvantage 

with customers who prefer a more established 

company to undertake their projects. 

Fortuitous Thrust beyond Singapore

While the prospects were still promising, the 

need to venture overseas into new markets was 

important for the survival of the company. By 

chance in the 1980s, Aqua-Tech was invited to 

design and supply a seawater reverse osmo-

sis (SWRO) plant for the Republic of Maldives. 

Realizing that Maldives was still a blue ocean 

with no “real” competitors, Aqua-Tech started to 

invest largely into SWRO systems and shifted its 

focus to this niche market. It also diversifi ed into 

supplying conventional sewage treatment plants 

to treat sewage water. This proved crucial for the 

Figure 1 |  Seawater Desalination Facility 

Delivered to Hulhumale Island, 

Maldives
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company’s success in the Maldives. At its peak, 

the company had about an 80% market share in 

the Maldives (see Figure 1). 

A New Beginning under an Established Global 
Brand

Year 2009 was a watershed year for the company 

as it was acquired by Hitachi, Ltd. and became 

Hitachi Aqua-Tech Engineering Pte. Ltd. (HAQT). 

From a local small and medium-sized enterprise 

to a multinational corporation, the challenges 

facing Hitachi Aqua-Tech Engineering included 

language, working culture differences, and 

working procedures. However, both companies 

shared similar values such as being customer-

centered, placing a strong emphasis on prod-

uct quality and reliability, and having a “never 

shirk responsibility” attitude. Its manpower has 

grown from 25 employees to 170 employees. 

Sales revenue has grown seven-fold (since the 

1970s) while remaining profi table in all of the 

past 10 years since joining the Hitachi Group. 

Offi ce and factory space has increased from 

its original approximately 1200 m2 to its current 

approximately 3,000 m2 (see Figure 2).

Building Diversity for more Stable 
Growth

HAQT has diversifi ed its sewage treatment busi-

nesses by leveraging Hitachi’s membrane bio-

reactor (MBR) technology. Hitachi’s MBR system 

uses an advanced treatment technology that pro-

duces high-quality reuse water at a competitive 

cost and has a smaller footprint compared to 

conventional sewage treatment systems. It is an 

ideal solution for customers with limited space 

available for waste water treatment systems.

In 2012, HAQT made a strategic business 

decision to move into the highly priced but 

technologically demanding oil and gas fl oating, 

production, storage, and offl oading (FPSO) mar-

ket for which only a few companies in the world 

are accredited. 

Then, in 2016, HAQT merged with a lead-

ing Singapore swimming pool and water fea-

tures construction specialist, Aqua Works & 

Engineering Pte. Ltd. It aims to provide a one-

stop solution for its customers. This merger has 

created a synergy in HAQT’s business, adding 

new products and service lines and geographi-

cally expanded Aqua Works’ business. In 2019, 

HAQT successfully completed the installation 

work for the world’s tallest indoor waterfall fea-

ture in Singapore’s new iconic building, Jewel, 

located in Singapore Changi airport (see Figure 3).

Re-thinking Business Strategy to Stay Ahead

To stay ahead of the competition, HAQT has 

upgraded its in-house enterprise resources plan-

ning (ERP) system to improve the effi ciency and 

enhance productivity. The company is also work-

ing on creating a predictive maintenance soft-

ware, an online monitoring platform to monitor 

water plants in real time as well as to provide cus-

tomers information on inventory levels at HAQT. 

Talent retention has always been a huge chal-

lenge in the Asia employment market including 

Figure 2 |  Exterior of Hitachi Aqua-Tech 

Engineering and Employees
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Singapore. The Y and Z generations, young peo-

ple born after the 1980s, are constantly looking 

for employment opportunities to enhance their 

working experiences after a few years working 

in the same company. 

To overcome this challenge, HAQT has 

adopted a few strategies such as providing a 

conducive working environment by implement-

ing a fl exible workplace, fl exible working times, 

and establishing a recreational club. This has 

allowed employees to handle their work and per-

sonal needs with a balanced approach. The man-

agers also conducted department meetings over 

breakfasts or lunches with their teams instead 

of in the offi ce.

Aligning employees’ remuneration to market 

standards, constant employee engagements, 

empowerment to encourage decision-making 

and identifying the next generation of potential 

leaders are all crucial strategies in talent retention. 

Hitachi’s Efforts for Building a Sustainable 
Society

Water is fundamental to all life. According to an 

Asia Development Bank report, the world popu-

lation could reach 10 billion by 2050 and global 

demand for water is expected to increase by 

55%. By 2050, more than 60% of the Asia and 

Pacifi c region’s population will be living in cities. 

And, out of the world’s 22 megacities, 13 are 

in Asia, and by 2025, the number is expected 

to grow to 20 megacities. However, about 

1.7 billion people lack simple sanitation and close 

to 80% of wastewater is being discharged into 

rivers, lakes, and sea with little or no treatment 

at all. For example, in Indonesia, only 14% of 

wastewater is treated, while in the Philippines, 

only 10% is treated, followed by only 9% in 

India, and 4% in Vietnam. As these values indi-

cate, the current wastewater treatment rate is 

extremely low(5).

Figure 3 | Artifi cial Waterfall in Commercial Facility “Jewel” adjacent to Singapore Changi Airport
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In 2015, the United Nations announced 17 

Sustainable Development Goals (SDGs) to be 

achieved by 2030, with goals to end poverty, 

challenging inequality and injustice, and handling 

climate change. 

In 2017, the Hitachi Executive Sustainability 

Committee considered all of the 17 SDGs and 

committed to pursuing fi ve of these goals through 

its business strategy directly while pursuing the 

other six goals via its corporate commitment to 

society and across all businesses within Hitachi.

Over the years, Hitachi has invested many 

resources into research and development and 

developed some patented water treatment tech-

nologies that can be useful especially in developing 

ASEAN countries, such as the Philippines, Thailand, 

Vietnam, and Indonesia etc.(6) (see Table 1).

Amidst the economy expansion, industri-

alization, and urbanization are usually the key 

economic drivers. While developing countries 

enjoy the fruits of economic successes, there 

are trade-offs such as increased clean potable 

water demand, water and air pollution, excessive 

extraction of ground water, demand for clean 

industrial water, unregulated discharge of indus-

trial and domestic waste water.

The following are some of the unique tech-

nologies and experiences that Hitachi has devel-

oped that it can share with the outside world:

(1) Energy-saving Water Treatment Systems

Hitachi provides systems such as water distri-

bution control systems, water supply operation 

systems, and the newly developed high-recov-

ery seawater reverse osmosis (RO) desalination 

systems, and remix systems.

High-recovery seawater RO desalination 

systems are capable of producing up to a 60% 

recovery rate and require approximately 30% 

less pre-treatment facilities compared to conven-

tional desalination systems. It can be integrated 

into existing conventional systems to boost the 

product capacity.

Remix systems integrate the treated effl uent 

from sewage treatment processes with the sea-

water desalination process to reduce production 

costs and energy costs in producing clean water 

for industrial use (and even for potable use).

(2) Advanced Nitrogen Treatment

Hitachi and the Japan Sewage Works Agency 

have developed an advanced nitrogen treat-

ment process that promotes nitrifi cation with 

microorganisms entrapped within pellets. This 

technology protects the environment by effec-

tively removing nutrients from waste water and 

occupies a smaller footprint compared to other 

sewage treatment systems.

(3) Water Leakage Management System

Non-revenue-water (NRW) also known as loss 

of water due to leakage or unauthorized tapping 

is one of the major issues faced by most devel-

oping countries. In some countries, NRW can 

be as high as 30% or even higher(7). Hitachi is 

one of the leading companies in managing low 

NRW in Japan with its proprietary water leakage 

management system.

GDP per capita 

(PPP USD)

GDP growth 

rate (%)

Brunei Darussalam 86,480 5.058

Cambodia 4,645 6.778

Indonesia 13,969 5.120

Lao P.D.R 8,571 7.006

Malaysia 32,502 4.600

Myanmar 7,387 6.795

Philippines 9,538 6.630

Singapore 102,027 2.549

Thailand 20,268 3.859

Vietnam 8,060 6.500

GDP: gross domestic product   PPP: purchasing power parity

Table 1 |  GDP of each ASEAN Country 

(as of Jan. 2019)
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(4) OT and IT

Hitachi possesses a diversity of not only 

IT-related digital technologies (50 years) includ-

ing artifi cial intelligence (AI) and big data analy-

sis, but also has over 100 years of experience 

in operational technology (OT) and products for 

creating innovative solutions with its customers 

and partners. 

(5) Renewable Energy Desalination

Energy is another major demand in developing 

countries especially in the outlying cities, which 

always lack water and energy. Hitachi has abun-

dant experience in providing water treatment 

plants entirely powered by renewable energy.

Conclusions

Hitachi is a highly diversifi ed company with over 

900 companies and more than 300,000 employ-

ees globally. With the enormous potential in 

developing countries and the right strategies, it 

is still very possible to fi nd blue oceans. Starting 

from developing small to medium scale projects 

with local businesses to get to know the native 

business culture and establishing the Hitachi 

brand name locally can lead to a more sustain-

able business in overseas markets.

HAQT aims to tap Hitachi’s technological 

prowess to create innovative solutions for cus-

tomers. The company will continue striving to 

deliver commercially competitive solutions that 

drive profi tability in order to create more sustain-

able growth for customers and society.
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