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1 Non – Revenue Water Introduction 

Water supply to urban areas and more specifically reduction of water loss in the supply system (Non-
Revenue Water – NRW) is one of the world’s most urgent problems. 

Focusing on NRW is highly relevant, since a very large amount of the water distributed every day is lost on its 
way through the supply system instead of reaching the consumers as it should. This is not necessarily a prob-
lem as long as there is enough water, but many urban areas are already now suffering from water shortage 
and at the same time a large amount of energy is being used to pump the water through the supply system. 
On an average, the energy costs represent 50-70 % of the drinking water production costs. In addition, water 
loss is often due to leaking pipes and consequently there is a risk that pollution may penetrate into the pipes 
causing disease with the consumers. In Denmark the loss of water from the pipes amounts to approx. 5-10 %, 
but if you look at NRW in many other countries, developed countries as well as emerging economies in Asia, 
you will find a loss as high as 20-50 %.   

The loss may be caused by poor maintenance, old pipes, lack of political interest in the area, too high subsi-
dies for water, etc. Water supply systems suffering from a high loss will typically also be characterized by a 
maximum utilization of pumps and other energy consuming technology. By lowering the load of the pumps by 
10-20 % you will often be able to reduce the energy consumption by 30-40 %, so here alone there is big mon-
ey to be saved. At the same time you will be able to sell the water that used to be lost from the supply system 
and thereby make a profit out of implementing water loss reducing projects. 

In a number of countries the public water supply companies are not always ready to implement NRW pro-
jects, primarily due to a lack of focus on the subject or because the revenues from the water supply have not 
been able to cover the initial costs immediately. In Denmark, the water supply companies in collaboration 
with consultants and manufacturers of pipes, pumps and valves have managed to reduce the loss of water 
from the supply systems and at the same time save energy and increase the operational reliability of the wa-
ter supply system.  

The challenge of NRW can be addressed in national or international partnerships between companies with 
different competencies. They will be able to facilitate: 

 An increased operational reliability of the water supply system 

 A reduced risk of penetration of pollution into the drinking water supply system and consequently an 

improved water quality 

 A reduced energy consumption 

 A reduced consumption of water resources (surface water or groundwater) 

 An increased revenue from sale of the water which used to be lost in the supply system 

 A reduction of damaged infrastructures due to outflowing water (erosion, sinkholes, etc.). 

Finally it is important to emphasize that more and more cities are facing increasing problems providing water 
for their water supply, as their sources of water (groundwater and/or surface water) are diminishing. There-
fore, there is a strong incentive to start by ensuring that the water, which is actually available, does in fact 
reach the consumers. 
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2 More than US$ 14 billion is lost every year by water utilities 

 

Non-revenue water (NRW) is water that has been produced but cannot be billed. The loss can be the result of 
leakage or overflow (sometimes referred to as physical losses), theft of water or inaccurate metering (so-
called apparent losses), or free use e.g. for fire fighting. 
  
Calculations suggest that more than US$ 14 billion is lost every year by water utilities around the world due 
to NRW. The World Bank recommends that NRW should be less than 25% of the total water produced, while 
in many countries NRW is up to 60%. High levels of NRW are detrimental to the financial viability of water 
utilities and pose an extra burden on paying customers.  
 
International research demonstrates that NRW is a burden in industrialised and developing countries world-
wide and also in many Asian and Chinese cities, but that it is also possible to improve management of urban 
water supply and significantly reduce the amount of unaccounted water.  
 
City and Country Stated NRW Comments 

Amsterdam Netherlands 6.0% 

Bangalore India  36.0% 

Bangkok Thailand 34.0% 

Barcelona Spain 19.0% 

Birmingham UK 26.0% 

Chengdu China 18.0% 

Copenhagen Denmark 4.0% 

Delhi India 53.0% 

Hanoi Vietnam 44.0% 

Jakarta Indonesia 51.0% 

Kuala Lumpur Malaysia 35.0% 

Shanghai China 17.0% 

Singapore Singapore 4.0% 

Source: Smart Water Networks Forum (SWAN) 

 
 The link between water and growth 

Non-revenue water is a problem for health, water supply and an economic burden as well.  Approaching 2015 
there are still around 800 million people globally without access to water. The costs related to this are very 
high and many estimates show that the economic gains from achieving universal water supply by far out-
weigh the costs. This is the case in developing countries as the table below shows: 

 

But also in growth markets the gains from improving are significant. It has been estimated by Frontier Eco-
nomics that the economic benefit of providing universal access to Brazil, Russia, India and China would 
amount to more than USD125 billion per annum, or about 1% of their joint 2010 GDP as can be seen from the 
table below. 
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2.1 Water and Growth in China 

Growth in GDP compared to water availability in different provinces in China. 
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3 Urban Water efficiency in China 

Figures compiled by DHI in China focus on some key challenges related to Chinese regions and 
cities with water shortages and challenges to water efficiency. The following tables will be pre-
sented at the Roundtable in Beijing China on the 28th of September 2012. The presentation from 
the roundtable is attached the report. 

3.1 Yearly average rainfall distribution 

 

3.2   Water resource per capita (Year 1997) 
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3.3 Key Water Deficient Cities 

 

3.4 Leakage rates and volumes in Chinese cities 

 

As can be seen from the above figures large areas in China suffers from water scarcity, not least 
areas in North-Eastern China where the three largest cities: Shanghai, the capitol Beijing and 
Tianjin are located. Leakage rates between 15 and 38 % means that there is significant room for 
improvement of NRW-levels and Danish competencies could play a significant role here. The city 
of Harbin, the 14-largest city in China is also suffering from very high water losses as can be 
seen from the figure above. Cities and provinces with location of Danish companies and where 
cooperation between Denmark and China has taken place are also worth investigating more in-
to. This can be cities like Chongqing or Guangzhou.  

As an example of the size of the water loss can be mentioned that the loss of the city of Shanghai 
in 2010 was equivalent to the total water supply of Xiamen in 2012, a city with 3.6 mill. inhabit-
ants.  
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4 Solutions to water loss challenges 

In Denmark the amount of non-revenue water is generally between 5 and 7 %.  

There are many reasons for having the NRW-level that low. Among them are: 

 Effective technology and high quality of equipment such as pipes, pumps and valves 
produced by companies such as Wavin, Grundfos and AVK. 

 Thorough experience and knowledge about design, construction, operation and 
maintenance of water distribution systems 

 Accurate and reliable assessment of water losses and leakages through active and pas-
sive leakage detection and pipe renewal systems  

 Monitoring systems for the distribution networks  

 Analysis and interpretation of leakage data is prioritised  

 Use of advanced hydraulic models for managing distribution networks 

However, technology alone is not the answer to reducing water losses. Integrated approaches to 
urban water management is also vital as well as a well-functioning cooperation between policy 
makers, water utilities, public authorities, consulting companies and technology providers not 
only on technological solutions, but also on management systems. 

Legislation is also important and can be designed to reduce water leakages. In Denmark water 
losses of less than 10 % tax free. Higher losses are fined by authorities.  

High public awareness on importance of water saving combined with water saving campaigns in 
many cities is also important and the average consumer uses around 110 litres of water per per-
son per day. This figure has been going down since 1980 even though that in the same period 
we have seen growth in economy.   

The average water price in Denmark is 7.2 € pr. cubic meter, which includes payment for drink-
ing water, waste water treatment and water resource monitoring. The price and the awareness 
about the water price also contributes to reducing water losses as consumers pay attention to 
water leakages on their households and report leakages in public systems.  

Lowering water use and water losses also means lowering energy costs for water production as 
less money are spent on pumping water into the system in vain. New and energy efficient pumps 
use 10% less energy and this also means spending less money on for water distribution systems. 

Danish technology, management models, infrastructure systems - the technology providers, the 
engineers and the water supply companies in Denmark are able to present solutions to chal-
lenges related to NRW problems faced also in China.  

 More information about water consumption and payment in Denmark can be found at: 
http://www.e-pages.dk/danva/100/ 

Information about the Danish model for water management and water supply can be found 
here: http://www.ecoinnovation.dk/English/Topics/Danish_lessons/default.htm  

Some reports are also available in Chinese:  

http://www.ecoinnovation.dk/NR/rdonlyres/309958BB-EBB2-49CC-A496-
2C5021BF4713/0/ECleanerwaterinDenmark_13p_CN.pdf  

http://www.ecoinnovation.dk/NR/rdonlyres/978F9692-6819-4E47-B2E1-
C44837D6EB32/0/CWatersupplyinDK_18p_CN.pdf  

http://www.e-pages.dk/danva/100/
http://www.ecoinnovation.dk/English/Topics/Danish_lessons/default.htm
http://www.ecoinnovation.dk/NR/rdonlyres/309958BB-EBB2-49CC-A496-2C5021BF4713/0/ECleanerwaterinDenmark_13p_CN.pdf
http://www.ecoinnovation.dk/NR/rdonlyres/309958BB-EBB2-49CC-A496-2C5021BF4713/0/ECleanerwaterinDenmark_13p_CN.pdf
http://www.ecoinnovation.dk/NR/rdonlyres/978F9692-6819-4E47-B2E1-C44837D6EB32/0/CWatersupplyinDK_18p_CN.pdf
http://www.ecoinnovation.dk/NR/rdonlyres/978F9692-6819-4E47-B2E1-C44837D6EB32/0/CWatersupplyinDK_18p_CN.pdf
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4.1 Danish case studies on integrated solutions for non-revenue water 

management 

In Denmark we have been working with solutions for reduction of non-revenue water in many 
cities internationally and we are able to present solutions based on world-wide experiences. 3 
cases can be presented here: 

4.1.1 Reducing water loss in Malaysia: 
A DanWater example of projects in countries such as the Philippines and Malaysia, for instance 
from Seremban in Malaysia, where NRW was reduced from 39.2 % to 20.5 % over a year and a 
half. 

4.1.2 Demand driven distribution in Ploesti, Romania 
This city of 230.000 inhabitants suffered from water losses of over30 % meaning that annually 
more than 1.5 million m3 of water was lost. Already introduction of new, efficient (also in terms 
of energy) pumps had reduced losses from 50 % - 30 % in 10 years and a further reduction was 
expected to be very expensive, but the Grundfos Demand Driven distribution system meant that 
water losses were reduced by a further 7 % at a reasonable cost.  

4.1.3 Successful Water Management in Teplice, Czech Republic 
The city of Teplice, Czech Republic suffered from a water leakage of up to 40 %.  Thanks to im-
proved technology and management it was possible to reduce water leakages with 43 %. The re-
turn payment of the initial investment was only 1 year.  
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5 Improving cooperation between EU and China 

Recent years has seen increasing awareness in China of water as a key factor for economic 
growth and contributions to people’s well-being. 

In China, the No.1 Decision of the Central Committee of the Communist Party of China and the 
State Council for 2011 concerned “Accelerating the Water Conservancy Reform and Develop-
ment”.  

The No.1 Decision defines a clear implementation calendar to promote long-term economic de-
velopment, social harmony and stability by initializing water sector reform and development 
and establishing a framework for development of water infrastructure and reform of water re-
sources management within the next 5 to 10 years.  

Emphasis is on the status of China as a developing nation, which still is in need to develop its 
water resources infrastructure, but under a policy of development being accompanied by pro-
tection of the water environment. The significance of the No.1 Decision is emphasised by its 
pledge to mobilise an investment in the water sector of 4.000 million Renminbi (~500 million 
Euro) over the next 10 years. 

Likewise in Europe the European Council of Ministers in 2011 reviewed its water policy instru-
ments and recognised the most important achievements of the past decade as EU Water Frame-
work Directive and the EU Water Initiative. Subsequently the Hungarian Presidency of the EU 
promoted a strengthening of the role of water as a key element in inclusive growth and sustain-
able development and invited the EU Commission to draw up a comprehensive policy frame-
work on water as part of EU development cooperation, including the following recommenda-
tions: 

 To better integrate the role of water in EU development policy  

 To strengthen the water sector policy and implementation framework  

 To revitalise the EU Water Initiative 

The Danish Minister for the Environment Ms Ida Auken addressed the International Yellow Riv-

er in 2012 giving a speech also touching upon the importance of water and mentioned among 

other things that: 

 Water policies play a key role in solving some of the major environmental, social and eco-

nomic challenges that we are facing at the global scale today.  

 The world is struggling with the effects of the financial and economic crisis. The crisis is of-

ten used as a reason to set the lowest denominators when it comes to global action. If we 

proceed with business as usual, the human demand for clean water supply is estimated to 

outstrip the resource by as much as 40 per cent by 2030. This crucial situation has to be 

solved through international co-operation.  

 In the international Rio+20 conference, the main political result was the decision on a 

roadmap for development of so-called Sustainable Development Goals, including a goal on 

water. A new global goal on water must be agreed upon, addressing all three dimensions of 

sustainable development: a) The social dimension being access to water and sanitation; b) 

the environmental dimension being water quality and preservation of water ecosystems; c) 

the economic dimension of water efficiency.  
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 The China Europe Water Platform will constitute a significant role in the international co-

operation on water management and related policies. 

Given the high importance of water for economic growth, the significant gains from achieving 

universal water supply, the good examples of actually reducing NRW in industrialised countries 

and emerging markets and the interest in this topic from policy makers in China and Denmark 

this could be further elaborated as an area for cooperation between Denmark and China.  

This report has highlighted some challenges, geographic areas where pilot activities may be 

relevant and some examples of solutions to urban water leakages. This may serve as a starting 

point for joint Danish projects and activities related to non-revenue water in China as well as 

for improving cooperation between China, Europe and Denmark on this topic. 


