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Simply speaking, ethics are a set of moral principles that 
steer overall societal behaviour. They guide any specific 
society’s beliefs as to what could be considered right or 
wrong, or what is just or unjust. They, thus, affect the indi-
vidual as well as societal behaviour.
From a historical and global context, ethical values are 
neither constant over time, nor are they the same in all 
countries of the world during any specific period of time. 
As the world changes due to evolving situations and 
scientific and technological advances, and cultural mores 
are transformed, ethics may undergo modifications as 
well.
For most people, ethical values are often subjective and 
relative. Consider smoking. During the 1950s and 1960s, 
most people smoked. In fact, smoking among women was 
promoted because it could act as “torches of freedom” 
which could contribute to equality between men and wo-
men. In fact, during the 1950s and 1960s, smoking was 
as ubiquitous in most parts of the world as water bottles 
are today. Societal views on smoking started to change 
during the 1970s.
Different eras may have different ethical norms on spe-
cific issues. In the same era, when ethical values may 
be similar in different parts of the world, they may be ap-
proached in different ways.

1. Public involvement: Chinese style
Let us consider the ethics of public participation in water 
management in the world. In general, an overwhelming 
majority of the people in the Western world currently 
believe, and have generally believed over the past 4-5 
decades, that public participation is essential if water de-
velopment projects and management practices are to be 
sustainable, equitable and socially acceptable.
There is also a strong belief in the Western world that in a 
hierarchical country like China, there is no, or at best very 
limited, public involvement in water-related management 
activities.
Having worked extensively in China since 1980, and vi-
sited the country over 100+ times, there is no question 
that the Chinese authorities get the public involved exten-
sively. However, the way the public is involved in water 
management practices and processes is very different 
from the West.

China gets its people involved in water management 
practices and processes, but they do not term it public 
participation. Thus, it is generally believed outside China 
that there is no public involvement in water management. 
This belief is erroneous.
Having been an advisor to 26 governments on water and 
environmental issues at mostly Ministerial levels over the 
past 50 years, there is no question that significantly more 
people in China are directly involved in water manage-
ment practices, for prolonged periods of time, compared 
to the West. Because of paucity of time, let me give only 
three examples of public involvement in water manage-
ment practices in China that enriches the overall process.

1.1 Volunteers 
An important way many Chinese get involved in water ma-
nagement is through a process called volunteers. These 
volunteers not only help in water management but also in 
other development and social activities. These help to im-
prove resources management and enhance their quality 
of life and also the overall environmental quality.
The volunteers come from all ages: school students, 
working people and retired individuals. They volunteer 
regularly in their own ways. They do not receive any fi-
nancial compensation, nor are they politically coerced or 
encouraged.
Consider a megacity like Shenzhen. It is often called the 
“volunteer capital” of the world. Nearly 1 in 3 people in 
Shenzhen volunteer for various social and development 
activities. This directly contributes to social welfare. Many 
of the volunteers help with water management activities.
In the early 1970s, Shenzhen, then known as Bao’an 
county, was basically a small border city with some 
28,000 population. It was basically a custom stop into 
mainland China from Hong Kong, and consisted of se-
veral fishing villages. Shenzhen became the first spe-
cial economic zone of China due to its close proximity 
to Hong Kong. By 2020, Shenzhen had a population of 
17.56 million. It is now the largest financial centre of the 
world, and also among the top 10 cities of the world ha-
ving the largest economy. It now has the second-largest 
number of skyscrapers, and the fifth-highest number of 
billionaires in the world. This remarkable transformation 
has happened within the last four decades.
A major consequence of this breakneck urban and eco-
nomic development in such a short time has meant the 
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As efficient as Singapore’s water resources management 
system is, the so-called four-water taps or water sources, 
will not last eternally if they are not used effectively. As in 
the rest of the world, it is of fundamental importance to 
educate and engage the public in more and better ways 
to conserve water since these initiatives will multiply the 
opportunities for long-term availability of water resources
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waters of the Shenzhen River and its Bay are seriously 
polluted. The volunteers of Shenzhen are playing impor-
tant roles in assisting the Water Department to monitor 
and manage the situation, including helping the inhabi-
tants to be increasingly aware of the high level of water 
pollution and what they can do about it.
Currently, every day volunteers take water quality samples 
in several locations of the Shenzhen Bay, and monitor the 
levels of several parameters like colour, turbidity, ph, and 
total dissolved solids. The volunteers are trained properly by 
the Water Department. The data obtained by the volunteers 
complement the water quality database of the water autho-
rity. The Ministry consistently receives new data from the 
volunteers on the water quality of the Bay. They also receive 
visual reports from the volunteers on surface water quality.
The citizens of Shenzhen, and of several other Chinese 
cities, help in water management.

1.2 River Chief Systems 
China has developed a unique system where citizens play 
important roles in identifying and informing river chiefs of 
all sources of visible pollution.
There is a saying in China that “nine dragons manage 
water.” In China, like in all other countries, there are 
many government departments responsible for managing 
water-related issues. They have overlapping responsibili-
ties, jurisdictions, responsibilities and accountabilities. This 
invariably contributes to inefficiencies and poor water 
management.
The River Chief System started in 2007 when a mas-
sive outbreak of blue-green algae occurred in the Lake 
Taihu. This seriously affected the main drinking water 
source of Wuxi. In order to overcome this serious and 
urgent problem, the Wuxi local government tried a new 
experiment by nominating the senior-most officials of the 
Chinese Communist Party to be River Chiefs for 64 major 
rivers. Their tasks included issues like protecting water 
resources, water pollution control, restoration of water 
ecology and enforcement of all laws and regulations. The 
River Chief System takes full advantage of China’s top-
down administrative system and hierarchical system of 
the party and the state.
The Wuxi experiment was a remarkable success. Wit-
hin only one year, the percentage of major rivers that met 
quality standards increased from 53.2% to 71.1%. In Sep-
tember 2012, encouraged by the success of the River Chief 
System, the entire Jiangsu province started to nominate 
senior-most officials of the party or the state as River Chiefs.
Impressed by the success, in 2016, China’s central go-
vernment decreed that every lake and river, or segments 
thereof, must have a River Chief to keep the water bo-
dies free of visible pollutants. By 2018, there were some 
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When the name “Henniez” – pronounced “eni:e” – is 
spelled out in Switzerland, rare are those people who 
have not heard of it and do not associate it with mine-
ral water bottles sold in restaurants, bars and groceries, 
and this since 1900. For long decades the mineral water 
“Henniez” has been, and still is, a leader in the Swiss mi-
neral water market with a 17% share. In 2006 it reached a 
production of 176 million liters, based on an average flow 
of 20-22 cubic meters per hour. 
The seven underground sources, located on a hill, in part 
of the river Broye catchment area in Western Switzerland, 
one hour’s drive north-east from Geneva, were known 
and appreciated for their healing virtues and drinking 
quality, already by the Celts and later in the Roman era. 
Indeed, its present name hails from “Ennius”, a Roman 
landowner, settled nearby in 50BC. As of 1648, the site 
was transformed into a water cure centre, used for both 
bathing and mineral drinking water.
In 1905, a local family, the “Rouge” was able to purchase 
the seven sources, exploit them and build a bottling fac-
tory close by, the first one in the country. This family en-
terprise paid a lot of attention to the quality of the water 
and kept on monitoring it closely. With the intensification 
of agricultural activities in the neighbourhood, the owner 
increasingly checked any possible contamination of the 
sources and the deep water. Extensive agricultural exploi-
tation that could result in some depletion of the resource 
was ruled out, thanks to forests that have expanded. 
Some additional 70’000 trees were planted in the eighties 
to protect and enhance the whole process of water filtra-
tion through sand and stone layers over a lengthy flow 
taking between seven and ten years. It is rich in hydrogen 
carbonates, nitrates, magnesium, calcium, and sodium.
The owner developed solid relationships with farmers 
cultivating the surrounding fields. In 1991 the domain, 
covering 120 hectares, was acknowledged as a natural 
reserve. In that protected area, the use of any pesticides , 
phytosanitary products and fertilizers is strictly prohibited. 
The neighbouring farmers were given a responsibility in 
the protection of, not only the sources themselves, but 
also of the natural resources all around.
The hill with the sources was sold to Nestlé Waters in 
2008, and they launched in 2009 the so-called Eco-Broye 
Project, an innovative, sustainable and profitable water 
management project.

The Eco-Broye project
The Eco-Broye Project has been extended, beyond the 
initial area of 120 ha, to a larger part of the riparian strip 
of effluent stream, the river “Broye”. Its main objective 
is to keep the same approach and even expand and 
reinforce it.
« The soil is at the heart of water protection ». These are 
the words of Francesco Davila Alotto, the officer in charge 
of water resources and environment at Nestlé Waters 
Suisse. Rainwater is seeping into the soil, through seve-
ral layers of rocks and sediments. Through this process it 
becomes purified naturally and enriched in minerals.
After two years of talks and meetings, a cooperation 
scheme between Nestlé Waters and some 70 farmers, lo-
cal authorities, the State government, as well as other im-
portant regional actors, has been conceived and shared.
Two perimeters have been set: a Close Perimeter cove-
ring 120 ha with 7 springs/sources, and a Large Perime-
ter covering 2’400 ha. 
In the close perimeter, fields are cultivated by half a 
dozen farmers under contract with Nestlé. Crops are 
planted and collected, cows and sheep are reared. In that 
perimeter chemicals and manure spreading are strictly 
banned. The manure produced – 23’000 tons per year - 
is collected, then processed into biogas in a gas engine 
that produces electricity (6.8 gigawatts per year) for some 
1’500 households as well for the Nestlé bottling factory. 
Heat produced, 8 gigawatts per year, is mainly used by 
the Nestlé factory. The electricity produced is CO² free, 
the equivalent of a yearly abatement of 3’000 tons of CO². 
Such an agricultural biogas unit is the largest one in Swit-
zerland. It is owned and operated not by Nestlé but by E 
Greenwatt, a separate company. The remnants are then 
mixed with coffee grounds, extracted from used Nespres-
so capsules, in a nearby Nestlé factory. Such a mixture 
has a high potential as an organic fertilizer and is re-used 
by the local farmers. It is odourless. Humus is enriched, 
preserving water absorption and conservation. 
A specific effort aims at reintroducing old cereals in the 
fields and replanting ancient fruit tree varieties that prove 
more resistant. Between the fields, hedges are planted, 
so that birds can nest there and eat insects. The enriched 
humus helps to improve the water absorption capacity of 
the soil and preserve it. The absence of manure in the 

1.1 million River Chiefs. They are accountable “for life” 
for any serious pollution that may have happened during 
their watch.
On each stretch of a river or lake, notice boards have 
been erected at frequent intervals, with the name and 
mobile telephone number of the Chief. Any member of 
the public who may see a visible source of pollution, or 
note a foul smell of water, can call the River Chief with 
appropriate information or complaints. Promotions in their 
regular jobs take direct account of their performance as 
River Chiefs. In addition, surprise inspections are carried 
out to ensure that the River Chiefs are promptly addres-
sing the information and complaints they are receiving 
from the public.
This is another example of the Chinese public getting in-
volved directly in improving water quality.

1.3. Rain gardens 
Another concept that has enhanced the public’s involve-
ment and association with water is rain gardens. It also 
fulfils several other objectives. Among these are retaining 
stormwater which could reduce levels of local flooding, 
recharge of groundwater, filtering and reducing pollutants 
carried by urban runoff, and reducing ambient air tempe-
rature due to urban heat island effects of cities.
A very important function of rain gardens is to increase 
people’s interactions with water and also provide a venue 
for social interactions. Rain gardens harvest rainwater 
from the roofs of buildings nearby, as well as from nearby 
highways and pavements. They create a park-type of 
atmosphere, often with shallow ponds and clubhouses. 
During my latest visit to rain gardens in Suining City in 
Sichuan Province, I saw young children trying to catch 
tadpoles or aquatic insects in the shallow ponds under 
the watchful eyes of grandmothers, and elderly people 
drinking tea and playing mah-jong in the clubhouses. 
Thus, rain gardens have many purposes, including being 
an attractive place for the young and old to gather and 
pass time productively.

2. Concluding Remarks
China has developed its own processes and systems for 
its people to get involved in water management, especial-
ly during the post-2000 period. While the River Chief Sys-
tem has been highly effective in managing water quality, 
it should be noted that this is very effective for a top-down 
political system. River Chiefs may not be as effective in 
other countries, as it has been in China.
However, the concept of volunteers and rain gardens can 
be adopted effectively in other countries, with appropriate 
modifications for the local conditions.


