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The Danish action plan for promotion of eco-efficient technologies – Danish Lessons

Danish Water Solutions to a Developing World 
under Environmental and Climate Stress

Water is indispensable for economic development and human welfare. People in Denmark are used to clean 

water from the tap and a nice, uncontaminated environment. However, in many other places of the world this is 

not a given fact. Poor water quality and degraded environments are threatening human health and sustainable 

development. Danish expertise is used for providing clean water and a better environment in the third world 

through innovative technology and modern business models. See how in the cases described in this paper.

Water and a clean environment are 

prerequisites for the development of 

economies, societies and human welfare 

all around the globe. With increasing 

population and associated increased 

demand for and stress on natural 

resources, these fundamental assets 

are no longer a given. While popula-

tions around the world are utilising and 

benefiting from natural resources and 

the services they provide at a more in-

tensive rate, it simultaneously raises the 

need to manage and protect these basic 

resources to ensure sustainable develop-

ment and access by future generations 
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to similar benefits. With climate change 

around the corner or already affecting 

parts of the world today, these chal-

lenges can only increase. 

Since the early 1970s, Denmark has put 

significant efforts into cleaning up and 

preventing further degradation of its 

water quality and the environment /1/. 

These initiatives have involved massive 

wastewater treatment, banning of haz-

ardous substances in production, regu-

lating and reducing the use of fertilizers 

and pesticides in agriculture, cleaning 

up of old contaminated sites, regulating 

waste disposal, reducing water use in all 

sectors and increasing the environmen-

tal awareness among the public. Today, 

we Danes are proud to say that we are 

among the countries in the world with 

the cleanest and most well protected 

environment. The experience from Den-

mark even shows that it is possible to 

maintain high economic growth while 

at the same time reducing the depend-

ency on non-renewable resources, like 

fossil fuels, and also reducing negative 

impacts on the environment.

Denmark is now a world leader in key 

water and environmental technologies 

because of strong collaboration over 

the years between research institu-

tions, private sector enterprises, public 

authorities and consulting companies. 

However, many of the water and 

environmental problems are universal 

and increasing globalisation calls for 

international collaboration and solutions 

to extensive transnational problems.

Denmark plays a key role in 
finding solutions
Denmark is in a favourable position to 

contribute to such solutions and has 

developed significant success and expe-

rience over the last couple of decades 

with collaboration with developing 

countries in transferring high quality, en-

vironmentally-friendly and cost-effective 

cleantech technologies in the water and 

environmental sectors. As such, Den-

mark plays a key role in tackling global 

issues of environmental degradation and 

climate change adaptation while also 

supporting economic growth and social 

development in developing countries. 

At the same time, Denmark is benefit-

ing from increased export opportunities 

and from benchmarking and branding 

of its technologies and capacities in 

integrated water and environmental 

management.

This paper presents a number of cases 

where Danish cleantech solutions have 

been implemented in various parts of 

the world. 

The cases range from Grundfos’ water 

pump system paid via the user’s mobile 

telephone to groundwater detected 

from the air with the SkyTEMS wa-

ter detection system. It is BioKube’s 

wastewater cleaning system ensuring 

clean and good use of wastewater and 

it is Danwater’s system to ensuring less 

water spill in large cities. Finally, DHI-

China has developed a unique system to 

detect water quality in rivers. 

They all illustrate a wide range of busi-

ness models and competences, and 

lessons learned that Denmark offers 

in the field of water and environmen-

tal development, management, and 

protection. While being selective in the 

choice of cases, recognising that many 

more examples could be included, the 

cases portray the Danish way towards 

becoming one of the world leaders in 

collaboration and marketing of green, 

and eco-efficient technologies.

‘Cleantech solutions’ is a collective term for advanced integrated 

technology-based approaches for solving present-day environmental 

and climate change challenges. Examples, some of which are illustrated 

in this paper, include: water supply, wastewater treatment, waste 

disposal, sanitation, water savings and reuse, water and environmental 

monitoring, and groundwater exploration.

» Many of the water and environmental problems 
are universal and increasing globalisation calls for 
international collaboration and solutions.
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1. Safe drinking water for the poor
Grundfos’ LIFELINK project shows the way

Grundfos is dedicated to Corporate 

Social Responsibility (CSR) and one of 

the ways this dedication is reflected in 

practice is through their LIFELINK water 

system business model. The idea is 

to provide clean, reliable, and afford-

able water to poor rural communities 

around the world using a combination 

of advanced clean technology, local in-

volvement, and proven micro-financing 

schemes. A blend which vouches for 

long-term sustainability.

The automatic system builds on 

groundwater which is extracted by 

highly energy-efficient pumps powered 

by renewable energy, in this case solar 

panels. People in the local community 

access water from one or more taps 

which only deliver water if the consumer 

has credit on a mobile telephone. The 

financial system is closed, thus ensuring 

accountability. Part of the water price 

levied is used to support the payback 

of the loans for the project as well as 

continuous maintenance of the system. 

Maintenance is done by local techni-

cians trained by Grundfos. The project 

payback time is approximately five years, 

eventually making the water cheaper 

for the users and opening up for new 

investments in other community devel-

opment projects – so a virtuous circle is 

made. The integrated and inter-linked 

payment system involves the user and 

his or her telephone account, local 

banks, and Grundfos Denmark. The 

state of the system, in terms of finance, 

technical operation and maintenance 

can be monitored online directly from 

Denmark and, if needed, action can be 

taken. The daily capacity of a LIFELINK 

water system varies from 6,000 to 

16,000 litres of water (with a borehole 

depth of 60 metres).

Partnerships are the key
A key feature of the LIFELINK project 

is strong partnerships, with the local 

communities and local financing and 

telecommunication partners, NGOs, all 

Fig. 1. LIFELINK’s water system in Kenya uses solar energy to power the submersible Grundfos pumps that provide groundwater to the local villages.
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the way to foundations, governments, 

multinational organisations and cutting-

edge knowledge and research organisa-

tions.

Grundfos subscribes to the philosophy 

that the four billion people in the world 

or more managing on less than USD 2 a 

day are entitled to fresh drinking water, 

and at the same time are a source of 

income and market potential which re-

sponds favourably if innovative business 

models are put to use.

The Grundfos LIFELINK business venture 

is being tested in Kenya during 2009. 

After this, the plan is to roll out the 

concept to other countries in East Africa 

and then other parts of the world.

Fig. 2. The villagers pay via their mobile telephone for the water from the LIFELINK system.  

Fig. 3. A closed financial system using local banks and modern telecommunications ensures accountability.
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A group of people, mostly women, are sitting in the 

pleasant shade under the big acacia tree. They are 

wearing colourful dresses which are particularly nice 

on this special day. A couple of them are fiddling with 

their mobile phones in their laps, and their hands 

clearly show the signs of heavy, manual work. The 

women listen while a man in the middle translates 

what two recently arrived white men are telling. It 

is something about a machine that can deliver water 

when they use their mobile phone. That would be 

nice.

The children at the hand pump are working hard but 

it takes a long time for the squirt of water to make 

twenty litres in the yellow jerry can. The queue keeps 

getting longer and now a donkey cart arrives with two 

big black drums. A couple of girls are calculating. That 

donkey cart needs almost 400 litres. That will take at 

least one hour. Maybe they won’t make it to school to-

day either. The two wasungus (Swahili for ‘white men’) 

keep talking. One of them is sitting with a black device 

on his lap, like an unfolded book. The women have 

heard of a computer but never seen one like this.

The schoolteacher, who is also the secretary of the 

village water committee, translates the white men’s 

words into Kambu that they understand: “The ma-

chine is not a gift. We all have to pay for it. It will 

give us a lot more water and it will be easier to get. 

And that water you will have to pay with your mobile 

phones. It is very easy. You use the M-pesa that you are 

used to”.

Now it gets mysterious. The women have just got 

used to trading goats and vegetables and to use their 

phone to get money, and that is actually rather smart 

because the nearest real bank is far away. But this…., 

how will it work?

The phones can secure water 
The big man with the Safaricom name on the shirt 

gets up. The women know Safaricom very well. That 

is what it says on their phones when they switch them 

on. He starts to explain. A whole lot about which but-

tons to press, how their phones talk to a computer in 

Nairobi and another one in Denmark, and there is also 

a computer in the machine they will have and …..

But wait a minute, they want three shillings for each 

jerry can. That is too much! Today, they only pay 50 or 

100 a month and a little for the animals. But of course, 

many still pay two or two and a half shillings, and it 

doesn’t get cheaper.

“And you need to remember that those three shilling 

remain the same for the next five years, and then the 

machine is all yours”, the wasungus say via the school-

teacher. The women whisper a little to each other. The 

teacher continues: “And with the money that you pay 

for the water, money for repairs is also included, and 

every year we will come and check that your system 

works. You don’t pay extra for that”.

Now the women start listening more carefully. Mean-

while, the donkey cart pulls up and a boy takes over 

the pumping. Some girls carry away full cans while 

even more arrive with empty ones. Cows and goats 

try to suck up some mouthfuls of water from almost 

dried-up puddles around the well area.

The chief stands up and starts to speak. Everybody 

keeps quiet. He talks on behalf of everybody and says 

that he is honoured by the visit of these wasungus and 

Safaricom and now he will discuss with the committee 

whether the finances will hold. “We don’t have much 

money but we know very well that water is something 

you pay for nowadays. Water is necessary to develop 

our society. So we really want that machine!”

After long polite phrases and a prayer to God that the 

strangers may return home safely the crowd breaks 

up. The four-wheel drive disappears in a cloud of dust 

and the shadow under the tree is taken over by the 

goats while the donkey cart pulls away. Soon, a new 

LIFELINK system will start to change the lives of the 

women – and the village.

Getting safe, reliable and affordable water 
for villages in Kenya
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2. Turning dirty water into a valuable asset
BioKube’s biological systems allow treated wastewater to be reused safely

BioKube was created in 2003 with a 

vision of servicing small communities 

and enterprises with sustainable solu-

tions for their wastewater treatment. 

The market and need for these services 

are large and today, BioKube is working 

in twenty-seven countries around the 

world, many of them developing nations 

with increasing environmental problems 

and water shortages, such as Ghana, 

Malaysia, Kuwait, and Thailand.

The BioKube business model is based 

on small treatment units suitable for 

individual communities, compounds, or 

smaller industrial plants such as slaugh-

terhouses, dairies or vegetable process-

ing factories. The BioKube systems are 

sold commercially or are commissioned 

to local entrepreneurs that develop the 

technology and business locally.

The treatment plants are designed for 

underground installation and so they 

can be used in even very highly popu-

lated areas, as is the case with the town 

hall of Notamburi in Bangkok, Thailand 

where BioKube has installed a system. 

The treated wastewater, which is free of 

harmful bacteria, is recycled to a nearby 

lake in a public park.

In addition, the systems emit no smell or 

noise making them adaptable to almost 

any setting. In other cases, the treated 

wastewater is reused for irrigation, fire 

fighting, car washing, flushing toilets, or 

other non-potable uses. A second resi-

due emanating from the process can be 

Fig. 4. The BioKube concept leaves clean water for various uses, here for a public park.

Fig. 5. A new BioKube system is inaugurated at the 

Kofi Annan International Peacekeeping Training 

Centre in Accra, Ghana.
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used as manure for farming. The system 

requires little maintenance and has a 

lifetime of about twenty years. With a 

sim card, the system can be controlled 

and monitored from anywhere.

The BioKube concept is based on 

proven biological treatment technology. 

It includes a series of units for various 

processes: a septic tank for pre-cleaning, 

a BioKube cleaning unit for biological 

cleaning, a unit for UV-lighting and 

finally a tank for ozonation. The method 

complies with established standards for 

water treatment for removal of organic 

matter and pathogenic microorganisms.

BioKube’s enterprises help support 

increased Danish exports, a cleaner envi-

ronment and also, as the case in Ghana 

(Box 3) shows, generate new employ-

ment and livelihoods in otherwise poor 

countries.

Fig. 7. Previously, the wastewater and sludge were dumped untreated in the sea. 

This is no longer the case.

Fig. 6. The treated wastewater is reused for watering gardens.

Representatives from the Danish embassy were very 

happy at the inauguration of the new wastewater 

treatment plant at the Kofi Annan International 

Peacekeeping Training Centre in Accra, Ghana. The 

centre, which houses about 300 students and employ-

ees, had previously discharged its wastewater directly 

into the nearby sea. This practice had in fact been 

common for other households and enterprises in the 

megacity. There are no public treatment facilities in 

the city at all. Now, after the installation of the treat-

ment system, the wastewater from the centre is used 

for car washing, garden watering and other practical 

purposes.

This success can be attributed to the partnership 

between Danish BioKube and the Ghanaian company 

Bioland. Bioland has a vision of a cleaner Ghana and 

has for a number of years developed smaller biological 

treatment systems for private customers. In order to 

expand their services and product line, Bioland went 

into collaboration with BioKube. It is supported by Da-

nida’s Business-to-Business programme, which enables 

transfer and adaptation of know-how and suitable 

technology from Danish companies to companies in 

developing countries in long-term, sustainable and 

commercially viable partnerships.

After initial training in the assembling and installa-

tion of the BioKube systems, Bioland is now ready to 

take over the production and implementation of the 

BioKube systems other places in Ghana.

More wastewater treatment technology to 
Ghana after B-2-B partnerships
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3. Finding water underground – from the sky
SkyTEM Aps and Aarhus Geophysics Aps detect fresh groundwater around the world using 
advanced airborne techniques

Groundwater cannot be seen from the 

ground, yet it plays a critical role in 

water supply around the world today. 

Finding and developing fresh ground-

water in arid and semi-arid or season-

ally dry areas around the world can 

mean the difference between thriving 

economies and dwindling, subsistence-

level nomadic societies. In the old days, 

water dowsers were the people with 

special skills who could detect water 

underground by the use of sticks and 

branches. Today, this method is being 

replaced by very advanced technologies 

which allow large areas to be surveyed 

effectively for the underground stor-

age and availability of freshwater in a 

relatively short time. The information 

obtained allows a much more success-

ful and cost-effective development of 

groundwater resources.

SkyTEM Aps is a private company 

established in 2004 and builds upon 

the development of the SkyTEM system 

by the Hydrogeophysical Group at the 

University of Aarhus. The business area 

is the application of advanced geophysi-

cal methods for the understanding of 

the subsurface. In particular, SkyTEM 

Aps has developed a concept and busi-

ness model for using the so-called TEM 

(Transient Electromagnetic Method) for 

groundwater exploration with helicop-

ter-borne sensing equipment. A TEM 

system is best compared to an oversize 

scanner injecting electromagnetic pulses 

into the ground. These pulses decay 

proportionally to the electromagnetic 

resistivity of the geological layers in the 

ground. The system can differentiate 

Fig. 8. Searching for groundwater. 

Fig. 9. The SkyTEM water exploration concept has 

been proven in the Galapagos Islands, off the west 

coast of Ecuador.
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between sands and clays for example, 

but also whether these materials are 

saturated with saltwater or freshwater 

– down to a total depth of 200 – 300 

metres. In Australia, surveys covering 

thousands of square kilometres are 

made in order to map salty groundwa-

ter inland which threatens agricultural 

land and the livelihood of millions of 

people. The method can also be used 

for mineral exploration and subsurface 

contaminant plume mapping.

Using aircraft means that 
large areas can be mapped
An area is mapped by a helicopter 

passing overhead sequentially in line 

patterns, enabling up to 80 km2 to be 

mapped in a day. Huge amounts of data 

are obtained which are subsequently 

analysed in a software system coupled 

with the data collection system, ena-

bling easy three-dimensional visualisa-

tion of the underground resources. 

The software system, also based on 

developments at the Hydrogeophysical 

Group, is marketed through another 

private company, Aarhus Geophysics 

Aps. Today, the combined method is 

recognised internationally as one of the 

most accurate and reliable systems for 

mapping groundwater resources, better 

than traditional ground-based systems 

and especially in remote and inaccessi-

ble areas such as Galapagos or in highly 

populated areas like in Malaysia.

SkyTEM Aps and Aarhus Geophysics 

Aps generate projects through a wide 

network of personal contacts estab-

lished worldwide. When searching for 

groundwater, the funding is typically 

provided by government authorities or 

large water distribution companies. 

Fig. 11. Preparations before take off in a clearing within dense palm plantation in Malaysia. The SkyTEM technique allows geological formations to be investigated from 

the air in areas otherwise inaccessible due to dense forrest.

Fig. 10. The Galapagos Islands are known and partly protected for their unique animal life. However, securing 

safe freshwater sources for a growing human population is also of critical importance.
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The Galapagos Islands are renowned throughout the 

world for their unique eco-systems and animal life. 

What is less known is that some of the islands are ex-

periencing water shortages due to population growth 

and the lack of accessible freshwater resources. 

Groundwater seems a logical source to explore but the 

accessibility of the islands is poor and little is known 

about the hydrogeology of these volcanic islands with 

their complex basaltic structure. In 2006, the SkyTem 

system was flown by researchers from the HydroGeo-

physics Group at the University of Aarhus to survey 

the islands of Santa Cruz (986 km2) and San Cristobal 

(558 km2) in the archipelago– resulting in a three-

dimensional resistivity mapping of the massifs and the 

identification of their hydrogeological potential.

The results showed that fresh groundwater is only 

found on the southern slopes of the islands. This is due 

to the predominant South-Eastern trade winds, which 

due to orographic effects produce 1,000-3,000 mm 

of rain per year, primarily on those sides when they 

ascend the steep mountain slopes. A potential perched 

aquifer, i.e. a groundwater basin lying on top of the 

unsaturated basalt, has been identified on the south-

ern part of Santa Cruz and investigated in more detail. 

The remotely-sensed data also gave a clear picture of 

the underground boundary between the salty sea-

water and the inland freshwater along the coastline 

of the islands. The data and maps collected will enter 

into water supply planning for the islands and ulti-

mately support the people in getting clean drinking 

water and a better life.

Mapping freshwater aquifers in the 
Galapagos Islands

Fig. 12. A cross-section of Santa Cruz Island in the Galapagos Islands, from the South (left) to the North (right). On the top, the results from the SkyTEM survey are 

shown in terms of resistivity below the terrain surface. The profile below shows the geological interpretation of the results. It shows that significant amounts of fresh 

groundwater are available on the southern slope of the volcanic island. The unsaturated basalts on the northern part of the island are of no hydrologic interest.
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4. Reducing water loss is key to saving precious 
drinking water

Danwater A/S manages cutbacks on huge water losses in mega cities 

When water becomes increasingly 

scarce, as experienced in many parts 

of the world today, optimising its use 

becomes key. When the environmental 

and economic consequences of develop-

ing new water supply sources exceed 

the potential benefits, it makes sense to 

use whatever water there is much more 

efficiently. This is what Danwater A/S 

has achieved and turned into workable 

business models and partnerships in 

some of the largest cities of the world.

There, public water supplies are most 

often beset with huge losses of water 

when distributing it to their consumers. 

Sometimes more than half of the clean 

water produced and pumped out never 

reaches the end users due to leaks, 

malfunctions, and illegal connections. In 

Manila, the Philippines, this fraction of 

so-called non-revenue water (NRW), is 

close to 60 %. This not only means sig-

nificant amounts of water lost, but also 

human, financial and energy resources 

wasted, the latter used for treating the 

water and pumping it out. It also means 

Fig. 13. Skyline, Kuala Lumpur, Malaysia.
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that new water demands will have to 

be met from development of ever-new 

water sources, often from more and 

more distant places outside the cities. 

By cutting back water losses from the 

cities, up to 50 % more people could 

potentially be served simply by making 

the distribution systems more efficient.

Green taxes changed 
consumption patterns
In Denmark, the average NRW fraction 

is around 6 %, and in Copenhagen it 

is down to 5 %. The reason for these 

relatively low levels is that Danish water 

utilities and companies for many years 

have worked hard to improve the 

systems and develop high tech products 

to operate and manage the distribu-

tion systems efficiently. In addition, 

green taxes on water consumption have 

helped decrease the consumption level.

Danwater A/S has developed a similar 

concept and methodology for reducing 

NRW and implements the concept in 

collaboration with various partners in 

many cities around the world. 

The concept consists of two parts: 1. 

an intelligent management decision 

support IT tool to store, interpret and 

analyze data from the distribution sys-

tems, called Water Distribution Manage-

ment System (WDMS), and 2. physical 

repair and installation works in the field 

to reduce leaks and meter flows and 

abstractions. The field work is planned, 

managed, and prioritised based on 

information from the IT management 

system. The concept, termed Holistic 

NRW Management, builds on breaking 

down the system into smaller control-

lable units. Once fully functional, the 

methodology can be further developed 

into advanced on-line monitoring and 

real-time operation of the distribution 

system.

Fig. 14. Components of the Holistic NRW Management concept.
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Danwater A/S is a consulting company 

who does the planning and design. Typi-

cally, Danwater A/S works together with 

local utilities or contractors who are in 

charge of the physical works. This setup 

ensures implementation of local knowl-

edge and assures local anchorage and 

ownership of the systems. Danwater A/S 

has since 2003 worked in cities of the 

Philippines, Malaysia and Thailand. The 

efforts significantly have reduced NRW 

and at the same time reduced energy 

consumption, while increasing water 

security and water availability of these 

cities.
Fig. 16.  The network model representing the water distribution system in Seremban, Malaysia.

Fig. 15. Water leaking from old water pipes.
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Seremban, with a population of almost half a million, 

is the capital of the Malaysian state of Negeri Sem-

bilan, located next to the larger metropolitan area 

of Kuala Lumpur. Like many cities around the world, 

Seramban experiences water shortfalls and has very 

inefficient water distribution systems.

To address these issues, Danwater A/S, in collaboration 

with Negeri Sembilan Water Supply Department and 

the Malaysian contractor Hatimuda Sdn Bhd, imple-

mented the holistic Non-Revenue Water (NRW) con-

cept. Over a one-year period, this reduced the NRW 

from 39% to 20%. The work entailed implementation 

of a leakage monitoring and repair system, GIS, and 

hydraulic modelling. The system had to deal with 740 

km of pipes, 62,403 connections, and 3,544 leakages.

The project was supported by Danida’s Partnership 

Facility Programme, which is a part of the package of 

Danish environmental assistance to China, Malaysia 

and Thailand.

The water savings are equivalent to 650,000m3 per 

month or what can be compared to the supply to an-

other 30,000 households. This also gives savings for the 

water utilities in terms of energy consumption – costs 

that ultimately would have been borne by the custom-

ers. The customers are also more satisfied with their 

service as their water supply is now more reliable and 

as a result they are more willing to pay their water 

fees.

The payback time for the total investment, including 

all consultancy, software and hardware is calculated to 

be less than two years.

Saving precious water for Seremban 

Fig. 17. The decline in NRW in Seremban, Malaysia, as a result of a joint project between Danwater A/S and local partners.
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5. Controlling water pollution in China’s rivers
DHI-China develops and applies integrated models for river quality management

China’s economic development is being 

outpaced by the rate of environmen-

tal degradation. However, increasing 

awareness based on obvious negative 

impacts of industrial, infrastructure 

and human development has now 

reached a point where it is possible for 

the problems to be addressed. There is 

an increasing understanding in China 

that something has to be done now to 

control pollution and serious environ-

mental problems in many parts of the 

country. This is necessary if sustained 

benefits from the development are to be 

incurred.

Water pollution in particular is a serious 

threat to human health and nature, 

and many rivers in China are severely 

impacted by uncontrolled wastewater 

discharges from agricultural, municipal, 

and industrial activities. It is estimated 

Fig. 18. View of Songhua River.

Fig. 19. Map of the Songhua River basin in North-

Eastern China.

Songhua
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P. R. China
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that 43% of urban wastewater is 

discharged untreated into rivers and 

lakes. The Government of China has 

classified more than 108 cities as having 

serious water problems, and 60 as being 

critically short of water. Surface water 

sources serving municipal water supply 

systems are most often polluted to levels 

unacceptable under the current water 

quality standards.

Waste growing faster than 
treatment possibilities
However, the increase in treatment 

capacity has not kept pace with the 

increased waste volume, and the treat-

ment capacity that has been developed 

is mainly for large cities. Few small cities 

and towns have wastewater and solid 

waste facilities.

DHI has developed expertise as well as 

integrated software modelling systems 

for water quality management. The 

tools include pollutant load assessment 

from point and non-point pollution 

sources. They combine pollution load 

data, hydrological and hydraulic infor-

mation with knowledge of biological 

processes, and provide powerful tools in 

relation to water quality action plan-

ning.

Fig. 22. Simulating the chemical spill in Nov. 2005 and the toxic plume moving through the Songhua River.

Fig. 20. Polluted river water.

Fig. 21. Inspecting the state of river water quality.
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Fig. 22. Simulating the chemical spill in Nov. 2005 and the toxic plume moving through the Songhua River.

The Songhua basin, in the northeast of China, is Chi-

na’s third largest basin after the Yangtze and Yellow 

river basin, with a population of 62 million people. It 

includes several big cities, the biggest of which is Har-

bin with a population of almost 5.5 million. The basin 

area is 557,000 square kilometres, or 13 times the size 

of Denmark. The Songhua basin has a lot of industrial 

and agricultural activities as well as oil fields. The river 

has two main waterways which join and enter the Rus-

sian Federation, and eventually discharge into the sea.

Cities in the North and West of the Songhua River 

basin are experiencing widespread pollution due to 

the discharge of untreated wastewater and improper 

management of solid waste. The cities rely primarily 

on surface water for their water supply. Shortages of 

safe drinking water are common.

The Chinese leadership has expressed strong support 

for pollution reduction and water quality improve-

ment of the Songhua, and the overall target is to 

improve the water quality in the river to meet the Chi-

nese Class III water quality standards (from the present 

Class IV and V) by 2020.

Since 2005, DHI’s office in China has provided techni-

cal assistance for flood forecasting and water quality 

management of the Songhua River through World 

Bank funded projects and supported by the Water 

Resources Protection Bureau of Songhua basin. To pro-

vide efficient and scientifically-based advice, tools and 

decision support systems based on integrated hydro-

dynamic, hydrological and water quality models have 

been developed and implemented for the Songhua 

basin. The system enables information assimilation for 

runoff and flood risks, land use and point and diffuse 

pollution sources, the load of chemical pollutants, and 

the effects of wastewater treatment, for example.

The system was able to predict the consequences of a 

serious accidental chemical spill from a petrochemical 

plant in Jilin City in November 2005. The movement 

and spread of the pollutants (particularly nitroben-

zene) as it moved downstream was predicted very well 

by the modelling system and helped warn the city of 

Harbin to close down its water supply temporarily.

Now, the Songliao Water Resources Commission and 

the Division of Water Resources are widely applying 

and promoting the system and solving real-world 

problems, including cross-boundary water pollution 

analysis, wastewater treatment plant site selection, 

screening of important polluters, environmental 

impact assessment, and water quality zoning and plan-

ning. It has been demonstrated that the developed 

desicion support system can be successfully applied to 

assist water quality management in a region as compli-

cated as the Songhua basin and assist in developing a 

long-term strategy for cleaning up the Songhua River. 

Furthermore, the system can be adapted to other 

river basins to tackle problems similar to those of the 

Songhua basin.

Controlling water pollution for safe water supply 
in the Songhua River Basin, Northern China
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Danish lessons learned

Denmark has a strong foothold in re-

search and development in green tech-

nologies. In addition, Denmark has a 

high national priority and a long-stand-

ing tradition for development assistance. 

The cases presented here illustrate ways 

of integrating both through a variety of 

business and collaboration models. The 

ultimate goal is to enhance capabilities 

in less developed countries to encoun-

ter the challenges of environmental 

degradation, natural resources scarcity, 

and climate change. Furthermore, the 

goal is to build lasting, replicable and 

self-governed solutions.

In the following, some lessons learned 

are summarised and to a certain extent 

generalised:

Cleantech•	  solutions, delivering 

fundamental services and resources, 

can only be successfully imple-

mented if they are integrated and 

adapted to the local context, de-

veloped in collaboration with local 

stakeholders, and address a widely 

perceived significant environmental 

or resource issue. 

Solutions, whether small-scale •	

incremental systems, like BioKube, 

or larger community or system-wide 

solutions, like LIFELINK, SkyTEM, 

Danwater or DHI’s modelling tools, 

may incur costs for the users in 

various business models, but the 

prices should be affordable for the 

poor and the services and products 

delivered ensure reliable, stable, 

efficient, and equitable access to 

resources and benefits. 

Many of the technologies build •	

on many years of research, devel-

opment and testing in Denmark 

and abroad. Furthermore, for the 

technologies to work in practice, 

other important elements have to 

be included, such as longer-term 

projects, training and involvement 

of local partners, well-functioning 

management systems, availability 

of local knowledge and data, and 

also buy-in and long-term commit-

ment from local policymakers and 

authorities. 

The technologies may be of differ-•	

ent character, such as relatively sim-

ple, robust and maintenance-free 

(like in the BioKube case), or it may 

be highly advanced and integrated 

systems, such as SkyTEM, Danwa-

ter, LIFELINK, and DHI’s modelling 

tools. The challenge here is to adapt 

the technologies and the applica-

tion to the local circumstances and 

to train local partners. It is also of 

paramount importance to optimise 

the advantages of the advanced 

technologies, for example the 

options for surveillance and anti-

corruption in IT and telecommuni-

cation systems used in LIFELINK, the 

options for remote and inaccessible 

large area investigation by SkyTEM, 

and the modelling, integration and 

mapping options in the tools used 

by Danwater and DHI for large scale 

interventions in water supply and 

water resources and extreme event 

protection. 

Various financing models have been •	

used, from purely donor-supported 

technology transfer schemes to 

innovative financing models, 

where users to a higher degree 

are ultimately covering capital and 

running costs of the interventions. 

It is increasingly acknowledged that 

such schemes need to be further 

tested and expanded, in order to 

break the dependence of many of 

these countries on donors and also 

make the investments financially 

sustainable in the long term.
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Taking it further….

Denmark has a comparative advantage. 

This has grown from lessons learned 

early on as well as from international 

projects. It is key that Denmark, through 

innovation and politically supported 

frameworks, builds on its leading posi-

tion.

What has been demonstrated through 

the few examples in this paper is that 

Denmark is ready and able to assist in 

addressing current water, environment 

and climate challenges around the 

world – with innovative, advanced, inte-

grated, and tested cleantech solutions. 

The Danish cleantech clusters offer a 

unique combination of manufacturers, 

research and educational institutions 

and consultants applying integrated 

state-of-the-art solutions and business 

models. This makes Denmark a very 

interesting target for foreign investors 

interested in efficient environment and 

water technologies. The Trade Council 

of Denmark and Danish diplomatic mis-

sions abroad are ready to assist foreign 

companies interested in Danish solutions 

and support export and other globalisa-

tion efforts made by Danish companies 

and institutions in general.

Fig. 23. Installing BioKube system in Yemen, to reuse wastewater from an oilfield 

in the desert.

Fig. 24. Creating nice environments with treated wastewater in a public park in 

Bangkok.

Contact:
Karen G. Villholth, Senior Researcher
GEUS, Geological Survey of Denmark and 
Greenland
kgv@geus.dk 

Read more: www.ecoinnovation.dk/english  
– choose Danish Lessons
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