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1. Background 

 

The activity of preparation specialists in hydrology, hydrogeology, engineering 

geology, geoecology, hydro-construction engineering, water management and water 

supply has started later 1980’s due to increasing social and economic demand. With 

regard to the new trends of socio-economy in the country and worldwide starting from 

the new century, the institution faced new challenges in preparation of specialists in 

water sector. 

The University of Science and Technology is an institution which has committed 

preparing individuals for careers in hydrogeology, engineering geology and water 

supply and sewerage engineering to meet the country’s needs to have national 

professionals in these fields since 1970s in Mongolia.  

There is a number of water specialists graduated from the universities and trained in 

Russia (the former USSR). 
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There is big problem in water sector Mongolia and need to retrain and improve capacity 

building specialists in water sector of Mongolia.  

We need develop certificated program for water specialists in different level of working 

branches. 

Different institutions interested and would like to organize training courses by 

following subjects: 

 Sustainable domestic and urban water management 

 Wastewater management 

 Ecohydrology 

 Remote sensing and using GIS for water management 

 Ground and surface water monitoring and modeling 

 Hydrological modeling 

 Water supply and sewerage systems 

 Water chemistry  and microbiology 

 Integrated river basin management 

 IWRM 

Also they emphasized institutional capacity building, research, and information 

networking, especially at the university, postgraduate and continuing professional 

education levels, reaching a wide community of water specialists and general public. 
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2. Challenging issues 

 Key challenges 

 Worsening water shortage for drinking & sanitation freshwater,  

 Decreasing and polluting groundwater table, Water pollution is particularly 

a significant problem in Mongolia because the water supply is so limited. The 

country has only 34.8 cubic kilometers of renewable water resources, 53% of 

which are used for farming. Water quality has been decreasing with 

increasing pollution from a variety of sources such as, outdated and 

irresponsible mining technologies, chemicals from leather processing and 

agricultural practices 

 Drying and reducing water sources, and  

 Conservation / protection of watershed 

 Population growth in the Ulaanbaatar area of Mongolia has been rapid, and 

demand for potable water will continue to rise.  

 Needs to develop eco efficiency water infrastructure and educational module in 

Mongolia: 

 Water saving technology 

 User pay principle /UPP/ and polluter pay principle /PPP/ 

 Water sensitive urban design and planning 

 Water cycle and eco efficient water management 

 IWRM and IRBM 

 Sustainable Domestic Water Management ,Water saving measures  

 GIS and remote sensing, processing water data and development database  

 Monitoring surface and groundwater strategy and tools 

 Modeling and processing database, monitoring and assessment  

 Right water pricing system and green tax reform 
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3. Objectives 

To development of educational subjects and materials as a key activity of capacity 

buildings for eco efficient water infrastructure among key stakeholders to enhance the 

awareness and advocacy for the eco efficient water infrastructure development: 

 Eco-efficiency aims to improve the efficiency in the context of eco-system 

 The term ‘eco’ in this strategy means improving both economical efficiency and 

ecological efficiency at the same time 

 Eco-efficiency based on green growth development paradigm is the policy option 

to achieve MGD 1 (poverty reduction) and MDG 7 (environment protection) at 

the same time and in a harmonious manner  

 The key concepts which are composing the eco efficiency are integration, 

decentralization, life cycle management, sustainable production and 

consumption pattern,  and 3Rs (Reduce, Reuse, and Recycle).  

 

4. Targeting groups 

 Stakeholders 

 Academician  

 Teachers and professors of the Universities 

 Businessmen and leaders of private sectors 

 River basin counsels and NGOs   
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5. Training Modules 

(1)  Module 1: Introduction 

Water is the most precious resource that sustains all life on earth and is a key 

element of sustainable development. It is essential if human beings are to enjoy 

healthy and safe lives or realize social and economic development. Through 

disrespect, shortsightedness and neglect, human may be compromising its own 

survival unless there is significant improvement in water quality and management. 

Ecosystems are also inextricably linked with water. The emerging lack of adequate 

availability of water resources is increasingly recognized as a major focus in the 

common efforts for socio-economic development in the region. Specifically in case of 

water availability, Asian-Pacific countries experienced as much as a 50% reduction 

in the internal renewable water resources, based on 1980 benchmark levels. The 

General Assembly, recognizing the urgency of addressing water issues,  proclaimed 

the period 2005-2015 the International Decade for Action, “Water for Life”, to 

emphasize the significance of water for sustainable development and poverty 

eradication, and its indispensability for human health and well-being. 

From the dawn of history, as the human population has continuously increased, so 

have the water and wastewater disposal requirements. Water management was not 

a serious problem as long as the population numbers were low and concentrations 

of the people were not high. As the population started to increase dramatically 

during the post-1950 period, and the rate of urbanization began to accelerate, 

provision of clean water and safe disposal of wastewater and stormwater became 

increasingly more complex and serious. The increasing pressure on water resources 

leads to water scarcity and increased competition for water between agriculture, 

industries and ever-growing cities. Developing countries have made significant 

investments in water infrastructure and many are successfully addressing 

catastrophic water risks, but they have not yet received the sustainable 
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infrastructure and institutional capacity to manage their water resources to optimize 

sustainable growth and provide universal and reliable water services.  

 Definition of Water Infrastructure 

According to Enhancing Regional Cooperation in Infrastructure Development 

(UNESCAP, 2005), the definition of water infrastructure can be defined as a stock 

of facilities and installations:  

 to develop and manage water resources, including delivery, treatment, 

supply, and distribution of water to its users, and  

 for the collection, removal, treatment and disposal of sewage and 

wastewater.  

Infrastructure is not an end product in itself but is “systems that deliver goods 

and services, using resources (e.g. energy, water, materials, land) and interacting 

with the surrounding environment (e.g. waste, emissions, noise)”. It has key 

implications for socio-economic development: 

 Foundation for economic growth  

 Delivers goods and services to the population  

 Resource and pollution intensive  

 Locks into consumption patterns for decades  

Water infrastructure is an indispensable requisite of water resource management 

for further economic growth in the region because adequate water infrastructure 

is a basic element to ensure the sustainability and accessibility of water resources 

and overcome water scarcity problem. Water infrastructure provides water-

related services for the population, agriculture and industry, as well as for 

treatment and disposal of wastewater, hydroelectric power generation and 

navigation. The construction and maintenance of water infrastructure make 
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significant effects on economic growth in terms of resource consumption and 

huge expenses. Sustainable water infrastructure, for example, the provision of 

water pipelines, can make a key role in improving gender equality, and this is 

intended to supplement the natural ability of aquatic ecosystems to cope with 

drought and floods as well as to accommodate a certain pollution load.  

 Classification  of water infrastructure - Physical and non-physical 

components go hand-in-hand 

In this section water infrastructure will be classified – a modified version of the 

one in the report “Enhancing Regional Cooperation in Infrastructure 

Development (UNESCAP, 1996)” to include the physical and non-physical 

components. There could be several ways of categorization for water 

infrastructure depending on criteria. Here the criteria for categorization of water 

infrastructure are sector-based since the application of eco-efficiency concept will 

vary from sector to sector. Each of these categories of water infrastructure 

expansion can be further sub-divided as given below: 

1.2.1 Infrastructure for Development of Water:  

Water is a critical natural resource. Without it, life could not exist and people 

could not survive. Keeping this in mind, this type of infrastructure may 

include dam, reservoir, well, sea desalination facility, rain harvesting system. 

For more than 5,000 years, dams have provided people with a reliable source 

of the water they need to live. Dams have enabled people to collect and store 

water when it is plentiful and then use it during dry periods. Dams have been 

essential in establishing and supporting towns and farms as well as providing 

food by irrigation of cropland. Today, dams and reservoirs also help control 

flood waters to protect people and property, keep rivers navigable, provide 
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electricity from renewable energy for towns and factories, and provide 

recreational opportunities such as fishing, camping and water sports. 

1.2.2 Infrastructure for Water Use: 

 Infrastructure for drinking water supply and sanitation 

The Asia Pacific region is home to the majority of the poor and hence plays a 

pivotal role in the achievement of MDG targets. Around two-thirds of the 

world’s populations underserved by water live in this region. In Mongolia, 

…….million people live without adequate water and at least 1.8 billion 

people without adequate sanitation. This type of infrastructure, which is 

meant to support the household sector may include canal, water purification 

plant, pumping station, distribution network, sewerage systems and pit 

latrines; is invariably linked to the MDG goals. Water supply and sanitation 

improvements serve as keys that unlock many aspects of MDG targets. It is 

estimated that 8% of worldwide water use is for household 

purposeshttp://en.wikipedia.org/wiki/Water_resources - cite_note-

WBCSD_Water_Facts_.26_Trends-5#cite_note-WBCSD_Water_Facts_.26_Trends-5. 

 Infrastructure for Industrial Water Supply and Industrial Effluent Treatment 

As industrialization and urbanization continues to gather pace, the demand 

for water and water treatment technology in Asia will be among the fastest 

growing market in the world. Presently, it is estimated that 22% of worldwide 

water use is industrialhttp://en.wikipedia.org/wiki/Water_resources - cite_note-

WBCSD_Water_Facts_.26_Trends-5#cite_note-WBCSD_Water_Facts_.26_Trends-5. This 

type of infrastructure is mainly meant for the industrial sector and may 

include hydropower plant, water supply system and wastewater treatment 

system owned by industry. Industries are major consumers of water and 

energy and major producers of wastewater. Transforming a country from 
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agrarian to industrial, export promotion-based is often the most popular path 

to economic development adopted by Asian governments. Unfortunately in 

many cases this path also has the greatest impact on the environment. 

Efficient industrial water management is therefore of paramount importance 

to achieve environmental sustainability and improve business profitability. 

This requires innovative, cost effective and advanced management 

infrastructure and technologies.  

 Infrastructure of Irrigation Water Supply 

The Asian and Pacific region is home to more than 60 per cent of the world's 

population and agricultural land. The region is also the largest consumer of 

water by far, which is more than the consumption of rest of the world. The 

Asian and Pacific region uses the largest proportion of its water - nearly 79 

per cent of its total withdrawal - for agriculture. This type of infrastructure is 

meant to support the agricultural sector and may include irrigation systems 

and reservoirs  

1.2.3 Infrastructure for Water Management 

 Infrastructure for Environmental Protection 

An increasing social and political concern arose in the 1970s about the impact 

of water development and management policies and practices on the 

environment. Since about 1995, the implications of environmental 

management policies on water development and management have received 

increasing attention. This kind of infrastructure includes water and 

wastewater treatment facilities and recycling systems. The situation has 

started to improve in recent years, when it is being realized that 

infrastructure development for environmental protection must receive 

priority attention in all Asian developing countries. Equally, however these 
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structures need to be planned and managed in such a way that they are 

technically feasible, economically efficient and environmentally friendly. 

 Infrastructure for Disaster Protection 

A person living in Asia Pacific is 4 times more likely to be affected by natural 

disasters than someone living in Africa and 25 times more likely than 

someone living in Europe or North America. Our region experienced 42 

percent of the world’s natural disasters between 1999 and 2008 (UNESCAP, 

October 2009). The threat varies from country to country. But it is clear that 

poor, developing nations bear the brunt of annual flooding and the huge 

costs that result.  

A sustainable disaster preparedness and mitigation measures includes both 

structural and non-structural infrastructure. Structural infrastructure 

includes: 

a. Construction of embankments 

b. Construction of spurs / battery of spurs 

c. Construction of dikes / gabion walls / flood walls 

d. Construction of dispersion / diversion structures 

e. Channelization of flood waters 

f. Construction of delay action dams 

g. Construction of bypass structures 
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Non-structural infrastructure include. Improved flood forecasting system 

through; 

a. Effective data collection and dissemination system 

b. Real time rain fall and river flow data collection 

c. Weather radar prediction 

d. Modern system of transmission of flood forecasts 

Improved early flood warning system: 

a. Based on effective flood forecasts, early flood warning is issued 

b. Reliable interaction between all related flood control and relief agencies 

c. Timely warning and evacuation arrangements 

 Infrastructure for Climate Change Buffer 

It is now widely accepted that the global climate is changing. According to 

IPCC, 2007 report, water and its availability and quality will be the main 

pressures on, and issues for, societies and the environment under climate 

change. Climate change is creating a new level of uncertainty in water 

planning and management processes because it is difficult to manage water 

infrastructures efficiently without appropriate information on the likely 

future distribution of rainfall and temperature pattern.  Besides, systematic 

assessments of potential climate-related risks and impacts to drinking-water 

supply are necessary to understand the resilience and adaptation planning 

needed for existing water supply and sanitation infrastructure against climate 

change. Such type of infrastructure may include systems with low carbon 

usage, water security, rainwater harvesting systems and coastal management.  
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Eco-efficient Water Infrastructure 

The idea of Eco-Efficiency (E/E) was coined first in 1989 by Sturm and 

Shaltegger as a way of reporting environmental progress, particularly in 

production systems, and the term was first used in 1991 by the Business Council 

on Sustainable Development (now the World Business Council on Sustainable 

Development – WBCSD). According to WBCSD, Eco-Efficiency can be defined as 

‘the delivery of competitively priced goods and services that satisfy human 

needs and bring quality of life, while progressively reducing ecological impact 

and resource intensity throughout the life cycle to a level at least in the line with 

the earth’s carrying capacity’ (Keffer et.al, 1999). This definition implies that E/E 

can bring about more added values with less environmental impacts. The term, 

‘eco’, means both economy and ecology. 

Since the introduction of Eco-Efficiency to the business sector, the idea has been 

generally hailed among companies. However, such innovative concept has also 

had a significant impact on economic and environmental policies at the national 

and international levels. In recent few years, the discourses on the application of 

E/E to social infrastructure have been active, and one of the distinctive events 

was the Seoul Initiative Policy Forum on Sustainable Infrastructure in September 

2006. The final report of the forum is ‘Sustainable Infrastructure in Asia’, and the 

report emphasizes the significant contribution of E/E in developing social 

infrastructure (ESCAP, 2007c). One of the primary topics in the forum was 

related to discussion of sustainable water and wastewater infrastructure. The 

presentation of a variety of ideas on how to manage water and wastewater issues 

in a more sustainable fashion spawned a list of new questions, and one of them 

was the application of E/E into the development of sustainable water and 

wastewater infrastructure.Eco Efficient Water Infrastructure has been defined as 

an integrated approach to ecological and economic efficiency that aims maximize 

the value of water related services, optimize use of natural resources and 
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minimize impact on ecosystems. This represents a paradigm change water 

resource management from apparent market based efficiency dominated by 

water monopolies to more a holistic strategy based to multiple objectives and 

scales within the framework of protecting ecosystem services and human 

welfare.      

The eco-efficient water infrastructure also includes institutional arrangements 

and policy measures that support water supply and sanitation services to entail 

an optimal level of water utilization and a less burden to limited water resources. 

This idea focuses on the life cycle of planning, design, construction, operation 

and maintenance of water services facilities but also of institutional measures 

including relevant legal, economic and regulatory instruments to manage water 

resources in a sustainable manner. 

The application of Eco-Efficiency into water infrastructure is not simple. As 

discussed earlier, the innovative idea primarily pays attention to industrial 

production processes and the use of natural resources. But it is possible to extend 

this new idea into the development of water infrastructure whilst keeping 

essential principles and elements of the concept. Prior to moving on exploration 

of the applicability of E/E to water infrastructure, it is worth clarifying the 

essence of infrastructure. Here the term, infrastructure, indicates not only 

physical infrastructures such as dams, embankments, tap water supply facilities, 

wastewater treatment facilities, sewers, and aqueducts, but also non-physical or 

institutional infrastructures such as laws, regulations, regulatory programs, 

government bureaus, and civil society groups like environmental NGOs. In order 

to assess the eco-efficiency of water infrastructure in any countries, it is 

imperative to deal with the dimensions of non-physical as well as physical 

infrastructure issues.  
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Figure 2. Concept of Eco-Efficient Water Infrastructure 

 

Source: Prof Lee Seungho and Prof Kang Boo-sik, KICT Team 

 

In this research, the eco-efficient water infrastructure indicates physical 

infrastructures in water and sanitation services that adopt the sustainable 

processes of design, construction, operation and maintenance with less 

environmental impacts. The eco-efficient water infrastructure also includes 

institutional arrangements and policy measures that support water supply and 

sanitation services to entail an optimal level of water utilization as well as a less 

burden to limited water resources. The foundation for the application of eco-

efficiency to water infrastructure is that this idea focuses on the ‘life cycle’ of 

planning, design, construction, operation and maintenance of water service 

facilities but also of institutional measures including relevant legal, economic and 

regulatory instruments to manage water resources in a sustainable manner. 

 Need for eco efficient water infrastructure development  

Decentralized approaches should be included as one of the crucial components 

for promotion of eco-efficiency in water infrastructure development. In many 

countries in Asia, water resources planning and decision-making processes have 
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been dominated by the elites located in capitals. Numerous cases show that such 

central planning system in water management has caused a deterioration of 

water supply and sanitation service levels and inefficient flood control measures 

in local areas. The virtue of decentralization in the water sector lies in the fact 

that the devolution of the managerial, administrative, and financial power to 

local areas can promote developmental policies and strategies appropriate for 

local social, economic and environmental conditions. This new mode of water 

policy also contributes to nurturing of sound governance structures that meet the 

demands of the public in localities. 

 Water Infrastructure 

The application of eco-efficiency approaches in water infrastructure is complex. 

Basically different from traditional planning, it requires more complicated 

thinking methods and approaches and integrated planning which will be quite 

different from the traditional planning. First of all, eco-efficient approaches 

require policy makers to make planning based on water cycle, water 

infrastructure life cycle of planning, design, construction, operation and 

maintenance of water service facilities, and the surrounding eco-system which 

the infrastructures play in. 

 

(2) Module 2: Expected benefits 

2.1   Eco efficiency for sustainable development 

It is imperative that the world embrace the challenge of sustainability and eco-

efficiency as they help pave the way forward through the 21st century and 

beyond. Today, people in the Asian and Pacific region are looking for ways to 

revive and reinstate traditional cultural values in ways that promote the 
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sustainable, eco-efficient use of natural resources and enhance the 

competitiveness of the enterprises. The changes in the policies taken together, 

show that eco-efficiency and sustainable development are gaining momentum 

and their potential for success is becoming greater than ever.  

The following are leading examples that show the way forward and demonstrate 

that such an approach in attainable: 

 The Chinese resource-saving concept has been introduced into their 

eleventh five-year plan. 

 The 3R (Reduce, Reuse and Recycle) concept, which aims to achieve 

integration of the environment and the economy through the effective use 

of resources, is being actively supported by various ministries in Japan 

 The Thai concept of self-sufficiency economy, exemplified by the 

numerous Royal Projects in Thailand, is a good example of reviving local 

knowledge in order to achieve a decoupling of the economy and the 

environment, while at the same time building the self-reliance and 

resilience of local communities. 

 The concept of Gross National Happiness by the Royal Government of 

Bhutan has provided a strategy for the transition to a constitutional 

monarchy, as well as for developing appropriate investment and business 

growth. Based on Buddhist philosophy, GNH provides for preserving 

social welfare, strengthening the Bhutanese culture, preserving national 

resources and increasing the national pride of the Bhutanese people. 

The existing water infrastructure in most of the countries in the region hangs on 

a precarious imbalance and the amalgamation of the concept of eco-efficiency to 

the existing water policies would bring-in a three-fold benefit and help to achieve 

sustainability in terms of economy, social and environmental aspects. A few of 

the immediate benefits are mentioned below: 



20 
 

 Alleviate pollution 

 Over all cost benefits 

 Reduce chances of flooding 

 Lessen natural disasters 

 Proper and sustained use of water resources 

 Preserve this precious resource for the future generation 

 Increase in the groundwater level 

 Less material consumption 

 Proper land use planning 

 Increased job opportunities for the local  

 Improved aquatic fauna and flora 

 

(3) Module 3: How to improve eco efficiency? 

a. Internalize the environmental cost (through pricing, tax and budget reforms) 

In several economic sectors, considerable costs caused by environmental pollution and 

social damage are still not included in the price of goods and services. Because current 

market-prices do not reflect real social and ecological costs such as pollution from the 

use of energy and water, such conventional pricing structures expedite wasteful use of 

natural resources and prevent the appearance of new eco-efficient technologies and 

business. Until this is changed, the market will continue to send wrong signals and 

polluters will have no incentive to change and adapt the performance of their products 

and processes.  

Therefore, it is required to change the conventional pricing structure. The traditional 

water pricing system is designed based on income and volume-based water supply. The 

fundamental direction is to transform the price and tax structure from labor and profit 

to resource-use and pollution without any increase in the total tax burden (tax 
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neutrality) to avoid destructive economic effects. That is, in order to improve the eco 

efficiency, the structure of pricing should transform from income and water supply-

based to pollution and wastewater volume-based, while guaranteeing the basic water 

supply to the vulnerable groups in the society. On the other hand, the incremental 

(progressive) pricing/tax system should be considered over certain threshold of water 

consumption (for example, 70L/per person/per day).  

The second issue is how firmly implement and who should drive. The consensus on the 

need for pricing reforms including tax and budget reforms is well recognized a long 

time ago. However, experience over the past two decades indicates that the 

implementation of water pricing reforms is a complex process that often challenges long 

standing institutional, legal and cultural values. Nonetheless, actual implementation of 

this consensus on the ground has been, at best, mediocre. One of key causes is because 

it features the gap between short-term pains and long-term benefits.  

Therefore governments need to develop long term delicate approaches and strategies to 

make the pricing and tax reforms, for example, as follows: (1) Under the new tax 

reform, based on the concept of neutrality, governments should convince the 

stakeholders that total tax is the same after introduction of new ecological tax reform as 

seen in pic 2; (2) Any increased revenues obtained from price/tax reform will be 

reinvested in the sustainable water infrastructure development.  

The concept of tax neutrality is to apply green taxes on pollution or inefficient use of 

resources such as energy and water in one way in order to encourage reducing 

pollution and economizing the use of resources, and at the same time, to reduce the 

traditional income-based pricing and tax in other way.  
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[Pic 2]  Transformation of the Price and Tax Reform 

 

 

 

As the conclusion, such ecological pricing systems are expected to contribute to eco-

efficient water infrastructure development, foster infant water industries, generate new 

funds necessary for new water infrastructure development for poor people, and ensure 

a good basis for qualified water services to all citizens. Specifically, well-designed 

pricing and tax system will provide new incentives for enterprises to develop eco-

efficient technologies and systems, which again create new jobs and sustainable 

economic growth.  

b. Reduce the Distance for Decentralized Economies 

Water infrastructure development in Asia region including water supply, sanitation 

and stormwater discharges has been dominated by the centralized and separate 

management pattern since early 1900s. The centralized paradigm has served countries 

well over the last one hundred years. However, the reliance on centralized sources of 

water has proven to be inadequate for population growth, droughts, climate change 

and protection of important ecosystems.  
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Moreover, the dominant centralized management paradigm has proven to be inflexible 

and resistant to the necessary changes required for sustainable water management. 

Asian cities have experienced water shortages whilst discharging more rainwater, 

stormwater and wastewater, unused, than the total water demand of those cities. 

Therefore the centralized paradigm show limited use of abundant decentralized water 

sources. It is now recognized that multiple sources of water from centralized and 

decentralized locations in combination with a diverse range of water conservation 

strategies can increase the resilience of a city’s water supply. 

In this connection, the second suggested policy approach for eco-efficiency is to reduce 

the distance of the infrastructure development and to develop water infrastructure in 

decentralized manner with integrated urban planning and design. The reduction of 

distance contributes to water and energy saving in infrastructure development, which 

again leads to the reduced demand for new infrastructure development. As seen in 

below picture 3, long distance for water supply and wastewater treatment will require 

the high consumption of energy and large amount of water leakage. Governments need 

to integrate necessary measures to reduce the distance of infrastructure into related 

regulations such as regulation for construction and building.  

The reduction of distance of the infrastructure needs to be integrated and designed in 

parallel with decentralized approaches. Such decentralized approaches are expected to 

empower local communities and economies to decide practical action plans based on 

local priorities to improve access to water infrastructure, to create more sustainable 

livelihoods per unit of water, and to better conserve the quantity and quality of 

ecosystems that provide services to humans and all living things.  
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[Pic 3]  Example of Long Distance with High Possibility of Leakage 

 

 

 

As a conclusion, the success for decentralized approaches of infrastructure development 

again deeply related to the promotion of local cluster economies. Without the 

sustainable local economies, the decentralization of water infrastructure can not be 

sustainable in the long term.  

c. Formulate  Unified Green Code for Construction and Building 

The national unified code for green construction and green building is the important 

instrument in the promotion of eco-efficiency including the better energy efficiency. To 

promote the code, legislation provides the basis for effective enforcement of the code in 

building and on properties. For example, the Land Use and Building Act of the year 

2000 in Finland, which objective is "to ensure that the use of land and water areas and 

building activities on them create preconditions for a favorable living environment and 

promote ecologically, economically, socially and culturally sustainable development", is 
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reported to provide the basis for the more detailed regulations on building laid down in 

the National Building Code of Finland. 

According to the Sustainable Construction and Building Initiative of the UNEP, a large 

fraction of about 30-40% of the global energy is consumed by the building sector itself. 

The building sector also accounts for 30-40% of material resource consumption and 30-

40% of waste production. In addition to this, the materials that have been 

conventionally used by the building sector have high carbon footprints and contribute 

to high green house gas emissions. In short, they have a significant impact on the global 

climate change thereby worsening the global warming situation.  

Therefore, the nationally unified green code contributes to alleviating the impact of 

climate change and disaster prevention by allowing government to tackle the 

uncertainty in a more integrated manner. In addition, the green code for green 

construction and green building increase the eco-efficiency with which buildings use 

resources - energy, water, materials - while reducing the impact of the building on 

human health and the surrounding environment during its life cycle, through better 

siting, design, construction, operation, maintenance and removal and recycle of waste. 

d. Plan to promote water cycling system and infiltration of water 

While urban development provides us many convenient life styles, it also makes the 

urban environment much drier because urbanization reduced green belt areas from 

condensed constructions, increased un-infiltration rate of pavement for road 

construction, and reduced natural water flows in streams and rivers. The level of 

underground water also lowered because of increased un-infiltration area in the city. 

Such phenomenon caused increased flooding in lower area and river areas of the cities, 

reduced water supply from underground water and river, and reduced natural lows of 

the water in streams and rivers and deteriorating quality of water.  
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 [Case] Measures of Improved Rainwater Infiltration  

 

 

 

Therefore in order to enhance the eco-efficiency, it is required to improve the automatic 

adjusting functions of cities on urban temperature by transforming the water system 

into the water recycling system including appropriate planning and management 

rainwater, stormwater, wastewater and underground water, etc; to secure the 

appropriate supply of water by nurturing the water industry on water recycling and by 

lowing the dependence on piped water supply; to convert un-infiltration pavement to 

easy infiltrating pavement system to enhance the infiltration of water into 

underground; to increase the rate of evaporation rate by installing green roof, using 

rainwater and stormwater actively, and to expanding more rainwater storage tanks in 

the cities; and to improve the urban planning to secure the green areas with water flows 

and to design to flow water into dry streams  
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e. Develop New Water Sources 

As fresh water resources from river and ground waters are reaching its limits, 

development of alternative water sources are important to reduce water stress and 

competition and meet the ever-increasing demand for water. These alternatives include 

the active use of rainwater and urban storm water, the recycled use of wastewater (e.g. 

treated sewage effluent) and exploiting fresh water bodies that are available underneath 

the sea. Harvesting rainwater and reclaimed grey water holds the potential for fresh 

water conservation, wastewater and storm water discharge reduction, and should also 

be considered in terms of its contribution to integrated water management system.  

The reasons that these alternative water resources have not been developed are 

relatively high cost and complicated process of management. However due to 

technology and design development such as portable membrane and smart design, 

these water sources are becoming much easier to develop along with decentralized 

approaches.  However, at the beginning stage to develop new water sources, 

government regulation and commitment are required to promote the fledging water 

sources development and to open new market and industry. For example, since 2009 

the law in Korea requires new public buildings including school to install certain level 

of rainwater facilities with incentive measures together. Such measures are promoting 

new technologies and innovative ideas such as green filter and eco-energy devices and 

also promote new markets of small-medium business such as membrane development.  

These public policies that are aimed at improving access to new water resources, 

contribute to environmental protection and promotion of better practices for wise use of 

water through recycled waste water and enhanced adaptive capacity, and by recharging 

groundwater aquifers and augmenting surface water reservoirs.  
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As seen in below analysis for a city in Korea (picture 4), if this city could collect the total 

rainwater in a certain city, total amount of rainwater are equivalent to all water 

consumption and address water issues in the city. Not only in the perspective of 

economic cost, governments need to take actions to manage the rainwater and 

stormwater for proactive prevention of disaster, promote environmentally sustainable 

water cycle and protection of eco-systems.  

[Pic 4]  Analysis for Rainfall and Water Consumption in Suwon city, Korea 

 

 

 

f. Integrate visible and invisible infrastructures 

Our infrastructure is a system of sub-systems involving diverse sub-infrastructures and 

social organizations. This implicates that we need a fundamental reconsideration of 

how we look at infrastructure design in the integrated way, away from traditional 

solitary planning toward a multi-disciplinary.  

Although our academic and industrial organizations have great expertise in system 

components, we lack experiences in the planning and design of the “systems of 

systems” that constitute our infrastructures at the city level and national level. Recently 
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the emerging issues have the tendency to show cross-sectoral features such as nexus of 

water and energy. It is advised to make interdisciplinary planning beyond one sector in 

order to increase eco-efficiency.  

In addition, as the continued education and the exchange of knowledge and 

information on sustainable water management in the countries go on, they tend to 

become more eco-efficient. However, these gains can be more than offset by rising 

consumption as more people adopt energy-water-material consumptive lifestyles. 

Therefore application of eco efficiency into water infrastructure development needs to 

integrate both dimensions of physical infrastructure aspects and non-physical or 

institutional aspects such as price, laws, institutions, regulations, regulatory programs, 

and civil society groups.  

g. Invest in Long-term Programme for New Eco-Technologies and Design 

New eco-efficient technologies and design are the key to develop the sustainable 

infrastructure. There are two ways to acquire new technologies and design; (a) to 

import the new technologies and design from advanced countries; and (b) by reverse 

engineering. Considering the trends of strengthening patents in countries, it will 

become more costly and difficult to get the core technologies. Furthermore, reverse 

engineer also more difficult because of complicated production process linked with 

invisible software.  

In this connection, while importing new technologies and design from advanced 

countries, developing countries should develop long-term research supporting 

programmes with the objectives to providing incentives such as R&D subsidies to local 

innovative enterprises and research agencies. Because the outcomes from the researches 

take long years, the supporting programmes should be more than 5 – 10 years through 

the establishment of special laws.  
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[Case] Innovative Design at Kirigaoka Reservoir in Japan  

                

<Tennis court at normal>    <Play as reservoir at flooding>  

 

[Case] Yokohama Business Park (Hill of Bellini), Yokohama, Japan 

 

                 

<Before at normal>              <Play as reservoir at flooding>  
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(4) Module 4: Framework for eco efficient water infrastructure 

 Role of key actors 

Thirteen GOM institutions (mostly Ministries) are involved in the water 

sector with key sector functions of policy, regulation and implementation 

scattered among them.  

 Figure 2 based on information received from the National Water Committee 

(NWC) shows that there are indeed 29 different 'stakeholders' who have legal 

obligations to fulfill under current sector legislation.  Some of these 

'stakeholders' are within the 13 GOM institutions mentioned above as 

comprising the water sector, but some are not, and for one set of set 

obligations it is 'unknown' who is responsible.   

 

Figure2 :  STAKEHOLDERS INVOLVED IN THE WATER SECTOR 

 

No Stakeholders Obligations 
specified in 
Legislation 

1 Parliament             6 

2 Government 9 

3 Ministry of Nature and Environment  MNE 25 

4 Ministry of Construction and Urban Development 
(MCUD) 

8 

5 Ministry of Food and Agriculture (MFA ) 4 

6 Ministry of Road, Transport and Tourism ( MRTT) 6 

7 Ministry of Industry and Trade (MIT ) 3 

8 Ministry of Health (MH ) 4 

9 Ministry of Education, Culture and Science (MECS ) 1 

10 Ministry of Defense (MD ) 1 

11 Ministry of Finance ( MF) 1 
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12 Ministry of Fuel and Energy ( MFE) 3 

13 Water Authority (WA ) 23 

14 State Inspection Agency ( SIA) 3 

15  State Emergency  Authority (SEA ) 1 

16 Institute of Meteorology and Hydrology ( IMH) 10 

18 Civil Representative  Khural  of Capital and Province 
(CRK of CP ) 

8 

19 Governors of Capital  and Province  12 

20 Local Nature and Environment  Department ( LNED) 9 

21 Governors of Soum and District 12 

22 Civil Representative  Khural  of Soum and District 
(CRK of SD ) 

3 

23 Governors of Bag and Khoroo  5 

24 Civil Representative  Khural  of Bag and Khoroo 2 

25 Rangers (Ra ) 2 

26 Laboratories ( L) 4 

27 River Basin Committee  (RBC ) 8 

28 Professional Organization  (PO) 20 

29 Unknown 16 

 

 Institutional set-up, Coordination and cooperation 

Sector coordinating entities or umbrella organizations have been tried.  The NWA 

(formerly the Water Authority of the Government Implementing Agency) was 

established with this general mandate but is located under the Ministry of Nature, 

Environment and Tourism, so has tended to concentrate its efforts within that Ministry, 

which has the largest number of water sector sub-entities within it and the highest 

number of legal obligations to fulfill.  But as a truly sectoral coordinating mechanism, 

the NWA has not yet been able to reach this goal. 

Water Agency can be coordination body, changes in Water law of Mongolia will help 

decide institution in water sector. 
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(5) Module 5: Planning and Design Tools 

 Strategic planning guide and procedures 

A national strategy on eco-efficient water infrastructure can be defined as ‘a 

variety of specific measures to establish physical and non-physical water 

infrastructure in an eco-efficient manner in accordance with adopted goals 

and policies for a country.’ The process of developing such a strategy is to 

assess whether the goals and policies are feasible. It is important to note that a 

strategy should be established via the most efficient use of existent or 

emerging resources in a country to achieve goals. This strategy should 

address the medium- and the long-term issue of building a country’s capacity 

for eco-efficient water infrastructure. The incorporation of diverse views of 

stakeholders in water issues is crucial in formulating a viable strategy 

although the strategy should primarily be developed by national experts. 

Special emphasis is on encouragement of the commitment for continuous 

economic growth and the successful achievement of individual projects and 

investments in the water sector (FAO, 1995).  

A national strategy in the water sector is different from a master plan that has 

been widely used and advocated by many developing countries previously. 

A master plan is often related to particular investment plans and projects, and 

therefore, detailed guidelines on investments and projects are provided by 

the master plan. Even though such master plans can be useful planning and 

implementing various water projects, a number of cases show that the mater 

plans have not taken into account institutional and human resources 

frameworks. This implies that socio-economic and political issues – non-

physical issues - have not effectively been addressed by the plans. In 
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addition, many plans have been created by external experts who have a little 

understanding of domestic institutional issues (FAO, 1995). From this context, 

it is imperative to set up an appropriate national strategy in the water sector – 

particularly in an eco-efficient manner rather than another master plan that 

might repeat previous mistakes focusing on only physical infrastructure 

without consideration of eco-efficiency.  

There will be the five guideline principles:  

1) Integration – The initial step to establishment of a national water strategy 

with reflection of the idea of eco-efficient water infrastructure is to 

consider an integrated approach to water management issues. 

Fragmented approaches to water management issues had been criticized 

and blamed as some of the primary causes to trigger inefficient water 

resources development, allocation, water quality control, and flood 

prevention methods towards the end of the last century.  

An establishment of the national and local coordinating mechanism 

should be accompanied by the work of integration in different sectors and 

institutions. It is imperative to note that ‘integration’ here does not 

indicate an automatic consolidation of organizations. Some good practices 

reflect effective cooperation mechanisms under multi-agency based water 

management structures. Many examples highlight the mechanical merge 

of agencies or accountabilities without outstanding performance 

enhancements (GWP, 2000). The mechanism can work based on 

independent organizations at the central, river basin and local levels, 

which can be a Task Force, Working Group or a Committee. Such new 

institutions have to work relying on the already existent institutional 

settings and year-long experiences in the water management sector and 

more importantly, should keep flexible and transparent through a variety 
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of forms in consultation and public participation in order to accommodate 

different voices from society.  

2) Decentralization – Decentralization should be included as one of the 

crucial components in the national water plan. In many countries in Asia, 

water resources planning and decision-making processes have been 

dominated by the elite located in capitals. Such practice has partly 

contributed to a decent level of achievement of water and sanitation 

services in some countries. Numerous cases show that such central 

planning system in water management has caused a deterioration of 

water supply and sanitation service levels and inefficient flood control 

measures in local areas. The central governments in the region have often 

been ill-informed of the real needs at the local level since the top-down 

approach has prevailed.  

Confronted with such challenge, the government has to take into account 

the basic and crucial needs at the lowest appropriate level in water 

management planning. This task should be based on the full 

understanding of the concept, ‘subsidiarity’ which is closely associated 

with decentralization and devolution in water decision-making. 

Subsidiarity indicates that decisions made as closely as possible to the 

citizens. Continuous checks should be necessary in relation to whether 

actions or policies at community levels are justified in the light of the 

possibilities available at national, regional or local level. The principle of 

subsidiarity is defined in Article 5 of the Treaty of Lisbon, establishing the 

European Community.  

The idea of subsidiarity implies the need to accommodate diverse 

opinions related to water management issues at lowest levels, even down 

to individuals. A new national water strategy should encompass such 
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decentralized approach to water issues, and the officials at the center 

should be ready to transfer their political, administrative and financial 

power to river basin or local authorities. This transformation will then 

create the enabling environment in establishment of the principle of 

stakeholder participation. 

The virtue of decentralization in the water sector lies in the fact that the 

devolution of the managerial, administrative, and financial power to local 

areas can promote development policies and strategies appropriate for 

local social, economic and environmental conditions. This new mode of 

water policy also contributes to nurturing of sound governance structures 

that meet the demands of the public in localities. Decentralization can 

accelerate streamlining of the governmental bureaus at the center and 

redefine the roles and functions of diverse bureaus related to water 

management.  

The success of decentralization depends upon a clarification of the roles of 

local, regional, and national level institutions and the setup of efficient 

local level institutions for planning and decision-making. Without these 

foundations, there are several risks that might result in jeopardizing the 

decentralized system, such as the reinforcement of local elite groups, anti-

government movements in different ethnic and interest groups, the 

marginalization of less dynamic regions and the fragmentation of national 

unity (OECD, 2001). 

3) Participation – The importance of public participation in water policy-

making and implementation has been widely discussed and accepted in 

the international water community. But it is still rare to find an adequate 

institutionalization of public participation in water decision-making and 

implementation in the world, including Asia and the Pacific. One of the 
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fundamental causes to retard an institutionalization of public participation 

is a conventional approach of the bureaucrats who are in charge of water 

policy to this idea. The bureaucrats often believe that more engagement of 

the public might slow policy decision-making and implementation with 

unnecessary comments and interventions, which can cause an increase of 

transaction costs. However, a consensus through the public participation 

approach can guarantee a smooth development of the projects and 

policies in the water sector although reaching a consensus is painstaking 

with a requirement of a vast amount of time and cost.  

To make participation more effective, it is imperative to bring in as many 

as stakeholders possible who are engaged in water issues. Such broad 

participation can result in: 1) embarking on debates for new ideas and 

information; 2) identifying issues that should be addressed; 3) clarifying 

the capabilities necessary to address them; and 4) reaching a consensus on 

the need for action that spawns effective implementation. The government 

may play a key role, however, much more crucial element is an 

establishment of multi-stakeholder processes. The processes should 

include decentralized authorities, the private sector, civil society and the 

marginalized. Good communication and information mechanisms should 

be accompanied together with transparency and accountability (OECD, 

2001). 

Diverse participation methodologies can be applied from the initial stage 

of the planning process to implementation. The participation of public and 

private organizations, the government and non-government organizations 

in the management of water resources as well as acknowledgement of 

their rights and responsibilities for the use, maintenance and conservation 

of water resources should be properly understood. Figure 3-1 shows the 

basic concept of public participation in water resources management 
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planning. 

 

Figure 3-1. Basic Concept of Public Participation 

 

 

4) Life cycle - The life cycle approach to improvement of water infrastructure 

has been developed in recent years, particularly focusing on water 

demand management. Prior to a detailed discussion on the life cycle 

perspective, it is essential to have a good understanding of what the life 

cycle approach means. The approach stems from a life cycle thinking, 

which indicates ‘considering a product, service or system at all stages 

throughout its life from cradle to grave’. Such thinking also identifies the 

world as the system that is interconnected (Dixon and McManus, 2006). 

This approach resembles the eco-efficient way to manage water resources, 

because the design, construction, operation and management of the eco-
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efficient water infrastructure also consider a life cycle of structural and 

non-structural measures. 

The Life Cycle Assessment (LCA) is a tool to evaluate technical and 

scientific aspects of the environmental impacts of product system life 

cycles and well described in the International Standard Organization (ISO) 

14040 series of standards. The LCA assesses the environmental aspects 

and potential impacts in relation to products by: 

1) Defining the goal and scope of the assessment 

The rationale of the study carried out; The system boundaries 

2) Compiling an inventory of relevant inputs and outputs of a product 

system 

Energy and material flows, emissions to air and water 

3) Assessing the possible environmental impacts regarding those inputs 

and outputs 

Effects to air, land and water systems – soil contamination, global warming 

and eutrophication 

4) Analyzing the results of the inventory assessment and impact 

assessment phases with regard to the purposes of the study 

Impacts expressed in terms of the different impacts examined – ozone 

depletion, global warming (Dixon and McManus, 2006) 

The figure below shows the flows of energy and materials and emissions 

considered in a Life Cycle Assessment: 
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Source: Dixon and McManus (2006), p133. 

 

Despite the innovative approach, the LCA includes a list of challenges. First, 

the nature of choices and assumptions made in LCA is often subjective and 

biased. Second, models utilized in LCA have limitations due to their 

assumptions and do not cover all impacts and applications. Third, the LCA 

usually pays attention to environmental impacts at the global level rather 

than the local level. Fourth, the accuracy of the LCA is often put into 

question, because how accurate the LCA is hinges upon the availability and 

quality of data. Fifth, the lack of spatial and temporal dimensions in the 
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inventory data sometimes bring about risks in the impact assessment results 

(Dixon and McManus, 2006). 

In relation to eco-efficient water infrastructure, the LCA is useful in 

promoting water demand management. Crettaz et al. (1999) conducted 

research to quantify the life cycle environmental impacts of rainwater re-use 

systems and other systems that reduce WC flush water use. Their conclusion 

is that rainwater re-use can only be plausible if the electricity requirement for 

water treatment is very high. In addition, the researchers recommend that the 

installation of low flush toilets should be promoted and the pollutant transfer 

to the water table should be reduced through adequate infiltration 

techniques, i.e. sand filters. Eventually, if any countries in Asia want to 

promote rainwater re-use, the authorities should encourage consumers and 

industrial units to adopt low pressure and energy efficient pumps, because 

high pressure pumps are needed to pump water to the garden, which 

increases environmental impacts. This encouragement should be 

institutionalized based on laws or regulations (Crettaz et al., 1999). Such 

example explicitly demonstrates the similarity between the LCA and eco-

efficient approach to water infrastructure. 

The life cycle thinking touches upon another interesting aspect in 

environmental management, called ‘rebound effects’. The rebound effects can 

be referred to as ‘a reduction in environmental impact in one part of the 

system can lead to unplanned increases in environmental impact in another 

part of the system’ (Dixon and McManus, 2006). Rebound effects are 

associated with the use stage of the product life and often linked to the use 

stage of the life cycle for other different products. This approach is often used 

in the field of improvement of energy efficiency but can be applied in the 

water sector. 
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Different types of rebound effects in water infrastructure are: 1) direct 

rebound effect – installing a water efficient shower and eventually spending 

longer showering because it uses less water; 2) indirect rebound effect – spent 

less on the water bill and spent more on further consumption, such as taking 

a long distant holiday; and 3) general equilibrium effects – engaging 

producers and consumers and showing the result of several adjustments of 

supply and demand in all sectors (Dixon and McManus, 2006).  

In relation to the direct rebound effect, such unexpected outcome can result 

from the establishment of the eco-efficient metering system and pricing 

mechanism for households. This approach regarding the rebound effects casts 

a doubt on the presumption to achieve eco-efficiency in the non-physical 

water infrastructure. It is admitted that such rebound effects are difficult to 

predict and assess. But the outcomes of the rebound effects can be acute and 

require serious considerations in water policy-making and implementation. 

The important message from this theory is that policy-makers should take 

into account a variety of aspects including socio-economic, political and 

environmental impacts when they aim to establish eco-efficient water 

infrastructure. 

5) Ecosystem integration in decision-making - In a broad sense, policy-

makers in water management should consider strategies on how to 

achieve ecosystem integrity in decision-making for eco-efficient water 

infrastructure. Ecosystems include the full range of terrestrial and aquatic 

ecosystems, looking at a hydrological basin as a whole in both its 

upstream and downstream dimensions, including forests, land, wetlands, 

urban ecosystems and coastal zones. In many cases in Asia, particular 

attention has been paid to local rivers as a primary freshwater resource. It 

is essential for policy makers in Asia to focus on the ecological dimension 
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of the river environments in order to lead to establishment of the eco-

efficient water infrastructure.  

Rivers should be valued for what they are, because they are one of the 

backbones in the eco-systems in their basins. The government which is in 

charge of managing local rivers ensures that the direction and quantum of 

the river flows should not be intervened. An important point that should 

be made here is that whereas human beings might be able to survive 

without some ecosystems, ecosystems can fade away without some 

ecosystems. Many ecologists argue that ecosystems are worth preserving 

themselves and need to be valued separately in addition to something to 

be exploited for human uses (Rocheleau, 1999). Therefore, ecological 

sound practices and policies for eco-efficient water infrastructure have to 

accommodate sustainable approaches as well as preserve ecosystems. 

In order to achieve the ecological soundness of the river environments, it 

is necessary to reconsider the policies for dam construction and 

management in Asian countries. The World Commission on Dams 

published its final report in 2000 with the case studies of eight large dams 

across the world, two country studies on India and China and 17 reviews 

and a global survey of 125 dams. The report encompasses a myriad of eye-

catching study results that may deconstruct conventional beliefs about 

dams. First, hydro-power is not clean as expected, because dam reservoirs 

can lead to carbon emissions. Second, some dams have increased the 

vulnerability to floods. Third, dams have damaged the eco-systems in the 

world’s river basins by 60 percent. These structures have triggered a vast 

amount of loss of species and eco-systems. At the conclusion, the report 

maintains that the economic benefits of large dam projects need to be 

reconsidered as the environmental and social costs of large dams were not 

well reflected in economic terms (World Commission on Dams, 2000).  
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Structural measures including dam construction are still crucial as one of 

the key means to achieve eco-efficient water infrastructure. But as 

discussed above, it is important for policy makers to acknowledge that 

ecosystems are of critical value and should be preserved themselves, 

which may lead to achievement of ecological soundness. Eco-efficient 

water infrastructure policies should reflect sustainable ways on how to 

exploit water resources for human uses as well as a variety of means on 

how to preserve and protect the ecological soundness. This approach will 

lead to crafting of policies to integrate ecosystem approaches with water 

resources management. 

Table: Comparison of Policy Approaches between IWRM and Eco-Efficient 

Water Infrastructure 

Policy Approaches IWRM Actions Eco-Efficient Water 
Infrastructure 

Political 
Willingness 

Political stability 
Political will, feedback 
system, public awareness 

Legal, regulatory 
& administrative 

settings 

Basic water law 

Adequate legislations & 
regulatory programs 

Cross-sectoral collaboration 

River basin management 

Eco-efficiency principle 
embedded in Basic Water 
Law 

Financial incentives or 
levying penalties to 
companies depending on 
how eco-efficient they are 

Appropriate standards and 

conditions of eco-efficiency 
in the water sector 

Coordinating mechanism 
between ministries 

River basin management 
for ecological efficiency 



45 
 

Financial & 
economic practices 

Rational water tariffs, water 
savings, full-cost recovery 

Rational water tariffs and 
full cost recovery 
advocated with provision 
of safety nets for the poor 
and the marginalized 

Promotion of water saving 
technology for eco-
efficiency 

Stakeholder 
participation 

Institutionalization of 

stakeholder participation in 
planning, policy-making 

A principle of stakeholder 

participation embedded in 
Basic Water Law and other 
laws and regulations 

Private sector 
involvement 

Enhancement of service 
quality 

Institutional incentives for 
private players and 
improvement of service 
quality through private 
investment, advanced 
technology and 
management skills 

Adequate regulatory 

settings prepared prior to 
invitation of private 
players to ensure universal 
access to water for the poor 
and the marginalized 

Source: KICT Team 

Besides, there is a need to conduct a Stakeholder Consultation Workshop at the 

community, district, regional and national level and identify specific activities on 

eco water efficient infrastructures. In close coordination with the key line 

agencies identify challenges and opportunities and the gaps where IWRM and 

eco efficient water infrastructure concept could be incorporated and the space of 

cooperation. Strategic guidelines should encompass: a) Development of easy 

participatory mechanism for active participation and ownership. b) Sustainable 

and eco efficient water infrastructure and management of water resources sector. 
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Provide planning guide lines and action plans on how to incorporate the eco 

efficiency dimensions. 

(6) Module 6: Awareness and Advocacy Campaign 

 Awareness rising toward the value of eco efficiency 

Eco efficient water infrastructure is a new concept and very few people know 

about it. Therefore several sensitization 

workshop/meeting/discussion/interaction programmes about Eco-efficient 

water- infrastructure need to be conducted so as to raise mass awareness about 

eco-efficiency. Special Guide Books are to be prepared especially to the policy-

makers. 

Capacity building is as important as finance for achieving progress in the water 

sectors. There is a need to chart ways to mobilize the millions of water end-users 

who will need to change their behavior and spending decisions if an integrated 

solution is to be achieved. For example, in 1999 the Government of Indonesia 

initiated political reforms by decentralizing part of the government tasks to the 

regions. As a consequence, local governments became responsible for 

supervising regional executives and determining major policies on a regional 

level. The reform and decentralization of the Indonesian water sector required 

capacity building of all new or reorganized agencies and institutions to make 

them aware of their new role and to enable them to take up their responsibilities 

and tasks in the new water resources and irrigation management paradigm.  

Capacity building is an important element of any water management project. 

Capacity-building should be designed in a participatory manner, so that both at 

the individual, as well as the organizational level, activities are undertaken. At 

the individual level, farmers, technical staff of line departments, water end-users 

and university staff are involved in training, study tours, workshops and 
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seminars to enhance the awareness, knowledge and skills. At the organizational 

level, in a step-wise approach, Water User Associations, NGOs, water agencies, 

line Ministries who are creating the enabling environment are involved. 

 Advocacy programmes for key line agencies  

Similarly sensitization workshop /meeting/discussion/interaction programme 

about Eco-efficient water- infrastructure needs to be conducted to the key line 

agencies. Sharing knowledge base of good practice about Eco-efficient water- 

infrastructure is another activity. Providing short-term training and observational 

tour packages to the relevant persons will upgrade the quality of work and at the 

same time motivate the e persons concerned. Preparation and distribution of 

Guide- Books, examples of Good-practices, list of indicators to assess eco-efficient 

water infrastructure, reduction in the use of resources and others. More emphasis 

should be attributed to non-physical infrastructure rather than physical ones. 

 Advocacy for implementing ongoing activities 

Advocacy should focus on: Examination of the activity and integration of the 

activities with Integrated Water Resources Management (IWRM) and eco-

efficient water infrastructure concept. 

 Campaign  

i. Any additional water demand from new development is off-set by reducing 

water use in existing buildings. 

ii. Enact by-laws for dual plumbing in new developments  

iii. DSM requires staff with right skills  and expertise based on social sciences to 

handle water demands 

iv. Create permanent DSM staff positions in utility operations, finance and 

planning departments, and strategic decision making 
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v. Managing demand as daily water management  

vi. Educate people in collaboration with Media based o social compacts  

vii. Enact by-laws that require high performance water-saving device in new 

buildings 

(7) Module 7: Good practices and lessons in countries 

 Good practices and experiences in the country 

 Good practices and experiences in other countries 
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Case 1: Establishing An Industrial Wastewater Effluent Fee Program, Laguna de Bay 

in Philippines 

2.1.1 Rationale of a Good Case of Eco-efficiency 

a) The eco-efficiency approach was highlighted through well-prepared economic 

instruments such as providing incentives to change behaviour of the industrial 

sector, thereby raising revenue to contribute to the financial sustainability of 

water authorities. This is different from the usual pattern where most 

governments relied primarily on direct regulation in water resources 

management.  

b) The use of EUFS in the management of Laguna lake resulted in reduction in 

pollution loads and expansion of cooperation of major industries, through 

requests for issuance of discharge permits. The successful complementation of 

EUFS with the existing CAC approach, however, required the decentralization of 

decision-making, provision of legal power to levy and retain other than fines and 

permit fees, and intensified involvement of stakeholders.  

c) The EUFS successfully reduced the pollution loading into the lake by 

encouraging all liquid waste dischargers to account the cost of environmental 

degradation and enhancement in the business decisions or actions. 

d) The successful pilot testing of Environmental User Fee System (EUFS) in Laguna 

Lake and its integration in the LLDA’s environmental management program 

serves as a precedent and catalyst for other local government units, to implement 

similar or improved system based on the lessons learned. 

2.1.2 Project Information 
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a) Objectives:  To promote and accelerate the balanced development of the region 

for environmental management and control through the Laguna Lake 

Development Authority. It also aims to present the design for a pollution charge 

program based on the data that can be implemented nationwide.  

b) Document Source: http://www.adb.org/water/Seminars/2004/pdf/blue-bag-

16-full-paper-LLDA.pdf 

c) Contact information: Ken Rubin & David Wheeler; ken.rubin@paconsulting.com 

& dwheeler1@worldbank.org 

d) Duration: The EUFS was implemented by virtue of LLDA Board Resolution 22 in 

1996.After a 3-year introductory phase (1997-1999); this fee is now regularly 

implemented.  

2.1.3 Summary of the Project 

a) Description  

 Industrial water pollution had significantly degraded a large watershed near 

Manila. Following the “polluter pays principle,” an industrial wastewater 

effluent fee program was developed to create economic leverage for industry to 

reduce wastewater discharges and raise revenues to finance local government 

management of the program.  

 The effluent fee system was developed for the Laguna de Bay watershed, which 

includes Laguna de Bay and over 20 feeder rivers. The Laguna Lake 

Development Authority (LLDA) is a government agency that is responsible for 

protecting and managing the largest freshwater body in the country. It was 

covered more than 500 industrial dischargers within 45 industry sectors. The 

effluent fee system was designed to reflect the quantity of discharges, the costs of 

environmental externalities created by industrial discharges, and the budget 

requirements to administer the program. Following hands-on training of 
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personnel, the program was implemented by the LLDA, with portions handled 

by surrounding municipalities.  

 The pilot test of this effluent fee program resulted in reduction of 88 percent of 

BOD from direct discharges between 1997 and 1999. In addition, during the first 

two years the government collected over P28,000,000 from Metro Manila firms 

discharging wastewater into the Laguna de Bay watershed. The regulatory 

monitoring and enforcement components of the program led to closure of 

around 50 companies by LLDA between 1998 and 1999 for significant violations. 

b) Strategies Used 

 The Environment User Fees System (EUFS) is primarily aimed at reducing the 

pollution loading into the Laguna de Bay. It was designed in a manner that 

integrates and harmonizes “Command and Control (CAC)” and economic 

instruments with the objective of generating mechanism to improve 

environmental enforcement and compliance status of firms located in the Laguna 

de Bay Region. 

 Shifting from Command and Control-based to economic-based instruments 

 Economic principles and environmental management were important premises 

in the design of the pollution charge system. 

 Organizational adjustments within industries polluting the Laguna Bay were 

also made in support of EUFS implementation. 

c) Lessons Learned 

 Incentives on the water pollution charges were given to the industrial polluters 

to reduce the impacts of wastewater discharges to a large freshwater watershed 

and raised revenues for program management. It was important to integrate the 

pollution charges with the regulatory and enforcement program.  
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 The use of environmental user fee system proved to be a potent tool in reducing 

BOD loads in the lake, because the revenues from collected fees were used to 

refinance important activities e.g. monitoring of industries' discharges and better 

enforcement of user fees.  

 Institutional design was important to ensure that the government had the most 

appropriate organizational structure, personnel qualifications, trainings, and 

budget requirements to administer the program.  

 The high degree of decentralization in decision-making has made the 

implementation of EUFS successful along with multi-stakeholder approach and 

legal power to levy. 
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Case 2 Active, Beautiful and Clean Waters Programme in Singapore 

2.2.1 Rationale of a Good Case of Eco-efficiency 

a) The most eco-efficient significant fact is that both land and water, as two critical 

resources in Singapore, have been more optimally used through the ABC Waters 

Programme illustrating “value augmentation” through a people-centered urban 

management to enhance the overall quality of life. 

b) Through this programme of comprehensive approach of integrated water 

management, the water loop is closed and very little water is lost through the 

system. 

c) Water which flows through the system, is naturally cleaned through the design 

concepts such as bioswales, rain gardens and biotopes before being conveyed for 

storage and further treatment, thereby optimizing the overall system. 

d) Nature areas are also effectively integrated through this programme, to preserve 

their ecological integrity and enhance their ecological linkages within the island 

networks. This integration with park planning through the park connector and 

drainage systems, effectively ensure optimization of limited land resources, all of 

which is achieved through a carefully and eco-efficiently engineered approach. 

2.2.2 Policy Description 

a) Objective:  

 To tap ideas, expertise and resources from the People-Public-Private sectors 

in developing and managing the catchments and water bodies as new 

community spaces, while continuing to safeguard the water quality and 

safety to the community 

 To develop the water bodies beyond their functional use as resources for 

water collection, storage and drainage into vibrant, clean and aesthetically 
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pleasing lifestyle attractions where recreational and communal bonding 

activities take place. 

 To act as an umbrella programme for integrating and holistically managing 

all initiatives involving catchments and water bodies. 

b) Document Source: 

http://www.pub.gov.sg/abcwaters/abcwatermasterplan/Pages/default.aspx 

c) Duration: Started in February 2007 and completed 4 demonstration projects, 

while 16 other are on-going to be completed by 2012 successfully. More than 100 

projects will be implemented in the next 10-15 years of the second phase.  

d) Contact information: Dr. Malone-lee Lai Choo & Prof. Heng Chye Kiang; 

rstmalon@nus.edu.sg 

2.2.3 Summary of the Policy 

a)  Description 

 Singapore’s approach to waterways management in the past has also focused 

on averting the risk of flooding. An engineering approach was adopted to 

design streams and canals as man-made channels, with the primary concern 

that the stormwater would flow smoothly, with as little interruption as 

possible. 

 This newly introduced concept of ABC waters programme began in part with 

the planning re-orientation to transform Singapore from a “Garden City” to a 

“City of Gardens and Water” by the urban planning authorities. 

 This programme was formulated as an umbrella programme that embodies 

the vision of unlocking the hidden potentials and opportunities of Singapore 

waterways 

b) Strategies Used 
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 The programme takes a comprehensive master planning approach, with 

detailed guidelines drawn up for all the identified water sheds. The 

guidelines are responsive to the character of the areas studied, with attention 

given to functional and design differentiation, the importance of safety and 

protection of water quality as well as integration with natural systems and 

biodiversity.  

 It also marks a re-orientation of policy and thinking. From the historically 

grounded engineering approach that regard water resources as an economic 

good, the approach now embraces many of the principles of eco-efficiency. 

 The key strategies for achieving the objectives are: -  

o Catch every drop of stormwater onsite from roofs, carparks, roads, parks, 

drains, canals, rivers and reservoirs 

o Treat the stormwater onsite and slowly release through green roofs, 

swales, infiltration techniques, bio-retention systems, wetlands, 

raingardens, etc. 

o Enhance the aesthetics by using water as the main element like rockpools, 

dams, canal greening, floating gardens, softwater edges, etc. 

o Create opportunities and spaces for activities related to sports, retreat art 

& culture, commerce. 

 An integrated urban planning approach, which embraces engineering, 

science, landscape design, the behavioural framework of urban design as well 

as a commitment to community connection, in a master planning framework 

is required. 

 The Water Conservation Strategy was based on :- 

o Pricing to reflect the strategic importance and scarcity  value of water 

o Promote the ownership of water conservation 

o Cut down on excessive flow and wastage of water 
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 The entire island is divided into 3 watershed catchments, with each one 

managed by a watershed manager and has a different focus than the other. 

 The new strategy adopted is one of stormwater decentralization. The process 

would then involve treatment or purification of the stormwater by 

sedimentation, absorption, filtration and/or biological uptake as well as 

retention of the water to a certain extent. 

 Lessons Learned 

 Integrating the river with the park via a holistic sustainable approach that 

engages the public and foster a sense of communal ownership and 

appreciation for our water resources is helpful.  

 Safety of users must be a foremost concern especially with the intention to 

‘get the community closer to the water”. Wherever possible, build upon the 

natural and traditional and leapfrog to sustainable bioengineering solutions. 

Case 3. Water Management in Singapore 

2.3.1 Rationale of a Good Case of Eco-efficiency: 

a) This is a good case of eco-efficiency because a balanced approach through 

developing and implementing extremely efficient demand and supply water 

management practices can completely reduce its dependence on external sources 

for this city-state.  

b) The eco-efficiency approach leads to the success of this management practice 

through the development of various alternate water resources such as a 

combination of rainfall storage, desalination and very sophisticated technology 

for recycling used water as well as right balances between these sources.  

c) Eco-efficient approach was demonstrated through a balanced and integrated 

approach in the public sector and private sector participation; strategic national 
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interest and economic efficiency; and strengthening internal capacities and 

reliance on external sources 

2.3.2 Project Information: 

a) Objectives:  The objective of this management plan was to provide clean water to 

the population of the water-scarce country of Singapore which has to import 

water from neighboring countries.  

b) Document Source: 

      http://www.adb.org/Documents/Books/AWDO/2007/br01.pdf 

c) Contact for more information: ctortajada@thirdworldcentre.org; Cecilia Tortajada 

2.3.3 Summary of the Project: 

a) Description:  

 Singapore is a city-state with an area of about 700 km2, a population of 

approximately 4.4 million people and an annual growth of 1.9%. The average 

GDP growth of 7.7% per year during the last decade has resulted in economic 

prosperity.  

 Singapore is considered to be a water-scarce country not because of lack of 

rainfall (2400 mm/year), but because of the limited amount of land area 

where rainfall can be stored. Singapore imports its entitlement of water from 

the neighbouring Johor state of Malaysia, under long-term agreements.  

 Institutionally, Public Utilities Board (PUB) currently manages the entire 

water cycle of Singapore which allows PUB to develop and implement a 

holistic policy, which included protection and expansion of water sources, 

stormwater management, desalination, demand management, community-

driven programmes, catchment management, outsourcing to private sector 
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specific activities which are not core to its mission, and public education and 

awareness programmes. 

b) Strategies Used 

 The success can be attributed to the proper management of water and 

wastewater through  

o concurrent emphasis on supply and demand management,  

o wastewater and stormwater management,  

o institutional effectiveness  

o creating an enabling environment - a strong political will, effective legal 

and regulatory frameworks and an experienced and motivated workforce. 

 Protected catchment areas are well demarcated and gazetted, and no 

pollution-causing activities are allowed in such protected areas. In land-

scarce Singapore, protected catchment classification covers less than 5% of the 

area. The Trade Effluent Regulations of 1976 promulgated the idea of partly 

protected catchments, where wastewater discharges to streams require prior 

treatment.  

 Strict implementation of these regulations and there are no illegal connections 

to its water supply system.At present with a 100% sewer connection, all 

wastewater is collected and treated. NEWater is used for industrial and 

commercial purposes and water thus saved is being used for domestic 

purposes. By 2011, NEWater is expected to meet 15% of Singapore’s water 

needs. 

 PUB has managed to lower unaccounted for water (UFW) consistently to 

around 5% in recent years. This is a level that no other country can match at 

present.  

c) Lessons Learned 
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 Some major steps taken towards water supply management: - concept of 

partly protected catchment, desalination concept, water reclamation plants 

set-up, proper monitoring of the UFW losses, has been a success story. 

 A comprehensive demand management policy by PUB included new tariff 

patterns that had a notable impact on the behaviour of the consumers, and 

have turned out to be an effective instrument for demand management.  

 Examples of a good management which has led to the achievement of an eco-

efficient water infrastructure are: - 100% of population have access to 

drinking water and sanitation, entire water supply system from water works 

to consumers is 100% metered, monthly bill collection efficiency was 995 in 

2004, monthly bill collection in terms of days of sales outstanding was 35 days 

in 2004.  

 The success was achievable by ensuring efficient use of its limited water 

resources through economic instruments, adopting the latest technological 

development to produce ‘new’ sources of water, enhancing storage capacities 

by proper catchment management, practicing water conservation measures, 

and ensuring concurrent consideration of social, economic and environmental 

factors. 

Case 4 Policy Direction for Clean Water Supply and Development of Water Industry 

for Green Growth in Korea 

2.4.1 Rationale of a Good Case of Eco-efficiency 

a) This policy approach is eco-efficient because it fosters the concept of green 

growth which aims to maintain sound growth with minimum use of energy and 

resources. 

b) It aims to improve eco-efficiency of establishment/operation of public sewerage 

systems by introduction of basin sewerage systems 
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c) Sustenance of the eco-efficient approach lies in the advancement of water-pipe 

management  by introducing an optimal management system to reduce the gap 

between the rural and the urban areas 

d) The establishment of energy-independent sewerage facilities will account for 

around 45% savings in energy by 2030 if the trend continues, which is an eco-

efficient step in itself. 

e) Implementation of the conversion of sewage sludge to energy is an eco-efficient 

approach 

f) Eco-efficient approach in this policy direction also lie in the establishment of 

water recycling and reuse for buildings of different dimensions (such as 

accommodation facilities, sports complexes, government buildings, etc) 

2.4.2 Policy Information 

a) Objective: To provide the policy direction for achieving clean water supply and 

development while promoting green growth 

b) Contact information: Dr. Jong chun Kim, 

c) Document Source: 

http://www.unescap.org/esd/water/projects/eewi/workshop/2nd/presentati

on.asp 

2.4.3 Summary of the Policy  

a) Description 

 This age of resource/environmental crisis with imminent depletion of natural 

resources, water shortages, continuous emission of greenhouse gases and 

desertification/ food crisis has led to the advent of green growth approach. 

 Green growth is the new engine at the advent of the age of resource and 

environmental crisis, which aims to maintain sound growth with minimum 

use of energy and resources. The three major goals include: - new national 
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development, enhancement in the public’s quality of life and contribute to the 

international community’s efforts to tackle climate change.  

b) Strategies Used 

 The four major strategies included in the policy direction are: - Clean water 

supply, advancement of sewerage policy, water recycling and reuse and 

promotion of water industry. 

 Diversification of water sources through expansion of indirect water 

collection. Bank filtration and riverbed filtration and artificial recharge of 

groundwater were some of the options suggested and in operation.  

 Advanced water purification by increased use of granular activated carbon, 

biological activated carbon and membrane filtration 

 Advanced water businesses – Steps such as optimal water-pipe management 

system combining real-time monitoring and telecontrol, increase in fiscal 

investment to reduce gap between urban and rural areas, establish water pipe 

diagnosis system are being taken. 

 Replacement/improvement of old water pipes to resolve the problems of 

rusty water outflow and lowered water pressure and support improvement 

of house water pipes for low-income families. 

 Readjustment of current water supply system into 9 large zones will improve 

the water supply system. 

 Establishment of energy-independent sewerage facilities and to lay the 

foundation for advancement of sewerage policy to improve efficiency and 

satisfy the public as well as tackle climate change related problems. 

 Establishment/ management of rainwater use facilities, wastewater 

reclamation and reuse system, treated sewage/wastewater reuse facilities 

could be the major steps towards water recycling and reuse. 

 Fostering water industry to resolve water imbalance, enhance operational 

efficiency and secure competitiveness of water-related industries.  
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 Plan to foster water industry in 4 stages- establish foundation for technology 

development, develop element technologies and integrated system, optimize 

and commercialize the system, promote the use of the system. 

c) Keys to Success 

 Increase in the participation of private businesses from 1 to 11 within 2003 to 

2008. 

 A long-term comprehensive technology development plan for water industry. 

 Entitle professional research institutes to carry out pilot projects applying 

new technology, in order to promote technology development related to 

water reuse. 

 Reduction in the tap water usage fees for those who install water reuse 

facilities or are supplied with reused water.  

Case 5 Rehabilitation of Lakes in Kelana Jaya Municipal Park in Malaysia 

2.5.1   Rationale of a Good Case of Eco-efficiency 

a) The educational aspect to achieve eco-efficiency was the establishment of 

“Friends of Kelana Jaya Park (FoKJP)” in 2005 to develop plans and strategies for 

rehabilitation of the lakes. This group works alongside other organizations to 

increase community’s awareness on the importance of rehabilitating biodiversity 

of the lake and the linkage of their household activities and pollution of the 

lakes.  

b) This project improved the water quality of one of the lakes by collaborating 

between a low-cost technology (Ecofan) and human activities. Ecofan has been 

designed based on water movement theory developed by Japanese researchers 

and is considered to be an eco-efficient approach. 

c) The community was informed of the importance of re establishing a more 

natural ecosystem which can provide better habitats for wildlife and 
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subsequently they were mobilized to minimize and eventually stop the pollution 

source from entering the lake system, ultimately having a positive impact on the 

environment. 

2.5.2   Project Information 

a) Objectives: The major aims of this project were to reduce the level of pollution 

flowing into the lakes and to increase community awareness. The second phase 

aims at: 

 To demonstrate an innovative and affordable solution to improve water 

quality in the polluted lake. 

 To strengthen the role of the local residents especially Friends of Kelana Jaya 

Municipal Park (FoKJP) and other partners in the stewardship of the lakes 

and the park 

b) Duration: Initially 20 months and then extended for the next phase successfully. 

c) Document Source: http://www.kelanajayapark.com/index.cfm 

d) Contact information: Suzana Mohkeri; suzana@genet.po.my 

2.5.3   Summary of the Project 

a) Description 

 Malaysia has very few natural lakes but past tin-mining activities and 

construction of water reservoirs have created many man-made lakes and 

ponds. Although water from lakes and ponds could provide ample supply of 

non-potable water, it was heavily polluted. Ex-mining ponds and lakes 

mainly serve as flood retention areas, developed for recreational uses or 

reclaimed for other developments.  

 Barely after the Kelana Jaya Park was developed around a former mining 

pond in early 1990s, a gradual decline in the water quality of the lakes was 
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observed. The main cause was rapid development resulting in wastewater, 

rubbish and sewage overflows draining into the lakes from a storm water 

drainage system.  

 A local university expert has confirmed that the lakes have very high algal 

content and characterised as eutrophic. Fish sampling has shown that 90% of 

the fish population in the lakes is non-native species. In addition, untreated 

sewage effluents from an old oxidation pond located next to the Park flowed 

directly into the lake system.  

 The lake ecosystem completely changed due to loss of wetland plants in and 

surrounding the lakes, poor water quality and loss of animal life. 

b) Strategies and Actions taken 

 In 2002, the project to promote the concept of community participation was 

initiated aiming to establish local groups who will take the lead to guide the 

local community in pollution reduction and rehabilitation programs. 

 A Project Committee lead by the local council members becomes the platform 

for partnership between government agencies, NGOs, private sector and 

resident groups. The committee was important as a medium both for 

stakeholder discussion and to catalyze the initiation and drive the activities.  

 The project focused on three strategic areas: pollution reduction, 

rehabilitation and community involvement. There are now more than 400 

residents registered as Friends of Kelana Jaya Park (FoKJP) with a 15 member 

committee established.  

 A Waste Management and Water Education Programme introduced to three 

schools in the catchment has been successful in promoting waste recycling 

and water monitoring among students, their parents and teachers. 

c) Lessons Learned 



65 
 

 This case provides an example of how an integrated approach can be used to 

solve water pollution problems in an urban lake ecosystem. The case 

integrates environmental and urban planning with support from the 

community and local authority. Involve active community leaders (e.g. state 

assemblymen, resident leaders) in the project implementation and 

organization 

 Develop community’s interest and desire to conserve local environment 

which will lead to actions. Illustrate short term success and results to 

community and go get them engaged and make a connection between 

community and project benefits i.e. quality parks, better health;  

 This rehabilitation programme was initiated in 2002 and didn’t stop there. It 

has managed to establish Friends of Kelana Jaya Park in 2005 and in August 

2007, the second phase known as Rehabilitation of Kelana Jaya Lake through 

Community Participation was approved/ funded. 

 Within the first 18 months of the project, solid waste and wastewater from the 

storm water drain was reduced almost 60% and discharge from the oxidation 

pond improved due to refurbishment work 

Case 6 A promising Case of Rehabilitation of West Lake in China 

2.4.4 Rationale of a Good Case of Eco-efficiency 

a) An integrated and eco-efficient approach was clearly presented in this plan by 

taking into account all correlated issues including land use, social aspects of 

residential relocation, ecotourism, water engineering, safeguards, sewage and 

drainage system, transport, adjustment of inflow from Qiantang river, and outlet 

from West Lake, etc. 

b) The success of the eco-efficient approach was realized through the establishment 

of a new public green space of more than 110 ha and the lake increased with the 
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increase in average depth from 1.65m to 2.5 m and the transparency from 50 cm 

to 73 centimeters. 

c) Some of the key eco-efficient features to improve the water quality of the West 

Lake were through water diversion, surface greening, cleaning, sewage 

interception, upstream watershed renovation and ecological conservation. Since 

the project was implemented in 2002, the lake area experienced significant 

improvement and is no longer in eutrophication status.  

d) Therefore, the eco-efficiency or ecological value of the lake has significantly 

improved and the number of visiting migratory birds has risen from 1,000 to 

more than 10,000. In 2007, many rare species were seen in the lake.  

2.4.5 Project Information  

a) Place: Zhejiang Province, China 

b) Objectives:  The purpose of this study was to improve the situation in the lake 

with the overall underlying principle “protecting first, and prioritizing 

ecosystem conservation and sustainable development”. 

c) Document Source: 

            http://www.adb.org/Documents/Books/PRC-Reviving-Lakes/ 

d) Contact information: ADB; adbpub@adb.rog 

2.4.6 Summary of the Project 

a) Description 

 West Lake is one of the most famous scenic lakes in the People’s Republic of 

China. The lake is highly valued as a recreational resource for the people of 

the city as well as visitors, but as the city grew rapidly during the 1980s and 

1990s, the lake became badly polluted.  
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 In 2002, the water quality in the lake was worse than Class V because of 

pollution from point and non-point sources. Efforts to improve the situation 

began and many steps were taken which are described below. 

b) Actions Taken 

 In 1950s, dredging operations were carried out to remove the sludge which 

deepened the lake from 0.5m to 1.8m. In 1986, a water diversion project was 

constructed to solve the water shortage problem. In 2003, two major water 

treatment plants were constructed to deal with the inflow water quality 

problem.  

 Controlling land-use in the catchment of the lake; removing significant point 

sources of pollution; strengthening compliance with pollution control 

regulations; reconstructing streams and wetlands, and controlling pollution 

from tourism developments in the catchment were other actions taken in 

order to rehabilitate the lake. 

 Recognition from the decision-makers and creation of an effective 

management structure was carried out. Financial support was backed by a 

wide range of legislative developments to strengthen management 

arrangements and institutionalize the development plan.  

 Management was strengthened by creating the Hangzhou West Lake Scenic 

Area Management Committee in 2000, which was accountable to the 

municipal government and responsible for comprehensive protection, 

management, planning and construction of the West Lake scenic area. 

 In 2005, based on the approved master plan, the committee developed 11th 

FYP for the West Lake Scenic Area Rehabilitation, which was identified as a 

priority program in the Hangzhou municipality’s 11th FYP for economic and 

social development. Clear targets were set for 2010: 80% of lake planned areas 

become a natural park; overall sewage treatment rate reaches 95%; extraction 
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of groundwater decreases to 50% compared to 2005 and integrated effort put 

in to reach these outputs.  

 There was a high level of awareness among senior political leaders on the 

significance of the problems being encountered. A strong management 

structure was created that clarified responsibility for planning and 

implementation, provided management control over all participating units, 

and provided a clear accountability framework 

c) Lessons Learned 

 A notable obstacle to all progress in reversing water pollution is the lack of 

effective control over land use in the catchment. Hence, in this case integrated 

planning and analysis of the growth within the catchment helped a lot to 

achieve the goal. 

 The industrial pollution control and prevention projects were initiated with 

the support of the Government and addressed in its totality and 

comprehensively in the case West Lake. In the 5 years of implementing the 

project since 2002, many illegally built buildings were torn down. 

 It is considered to be one of the five most beautiful lakes of PRC and the 

priority sight-seeing choice for tourists.  

 Before the project waterweeds would die of oxygen when planted at the 

bottom of the lake. Now they are able to grow smoothly which is rare in 

megacities. Although the lake still relies on the people’s help to survive, once 

the two ecological chains can live harmoniously, the lake adopted a recycling 

and metabolic system for purification. 

The green growth concept is emerging as a new concept on maintaining sound growth 

with minimum use of energy and resources with three major goals; new national 

development, enhancement in the quality of life of the public and contribute to the 

international efforts of the community to tackle climate change. Eco-efficient planning 
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must be based on precise understanding of the components of hydrological cycle, 

decentralized approaches, demand management, design and IT technology for water 

reuse and recycling, public-private cooperation, active participation of stakeholders in 

the planning process, while emphasizing the promotion of innovation. 

Good practices in the field of water sector needs to be addressed mainly on projects 

such as water management and planning, grey water management, ecological 

multipurpose dams,  rehabilitation of lakes and rivers, rainwater harvesting and storm-

water management, and small hydropower project. Good practices include Innovative 

Projects, having positive and tangible impact to communities and apparently the 

environment, economical in long-term perspective, and having less impact on the 

society. The good practices also have their uniqueness in terms of non-physical 

infrastructure development such as legislative changes, organization and management 

of the project.  

 


