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1. Introduction
Clean freshwater is becoming scarce due to uncontrolled use, inefficiency in management,  pollution, politics and population explosion. Demand is increasing for industry, municipal and rural use, agriculture and the environment.  A need to avoid a situation of water-based conflicts, pursuing irreversible exploitation and thus unsustainable development is urgent. This paper looks at the water question from the perspective of where we are coming from, the current situation, how we got here and  some of the options left for sustainability in an integrated manner for our journey into the future.

The paper is divided into seven chapters and a concluding remark. This inroduction is chapter one. Chapter two describes the importance of water for life and livelihoods, its increasing scarcity and the need to look at it as an economic commodity for efficient management. Chapter three looks at the current situation of the water sector emphasising the need to  arrest and reverse a very dangerous trend of haphazard water use. Chapter four looks at the uses to which water is put and their relative importance in terms of quantities withdrawn, their future needs and their role in reducing water quality and quantity.

Chapter five looks at the major challenges facing stakeholders in the water sector in developing countries – governments and agents of bilateral and multilateral cooperation-.  Chapter six looks at some philosophies and practices characteristic of previous water management programmes and ends with an example of three systems of municipal water management in Europe. Chapter seven looks at water resource management as an integrated system with a regional, holistic, participatory, environmentally friendly and multisectoral partnership between governments, the private sector, development agents and civil society. 

The conclusion summarises the thoughts developed in the main body of the paper.

2.  Water: a scarce and important commodity.

2.1 Freshwater is scarce
 There appears to be a surfeit of water on a global level  (meizen-dick and rosegrant 2001), but the actual situation is different. For though the greater part of the earth’s surface is indeed comprised of water, as shown in figure 1. below, 97.5% of the total of 1.4billion cubic kilometres of water is sea or brackish water. The remainder, freshwater, is bound up in ice and glaciers or stored as groundwater, of which only a very small proportion (0.014%) can be utilised as drinking water or for irrigation (anonymous 2001). Figure two below shows the percentage representation from various sources. 

Figure 1. Freshwater compared with Sea or Brackish Water.
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Figure 2. Freshwater Sources

2.2  Freshwater is essential for life

 Life and water are inseparable. Explorers into outer space equate the possible presence of life, as we know it, to the presence of water. Water is the most important food and is the primary component of all living matter, vitally important for humans, animals and plants. The hydrological cycle, which describes the movement of water within the biosphere is an important determinant of the distribution, diversity and time-bound fluctuations of life. “ Water is one of the key elements of the climate, and the hydrologic cycle itself is influenced in a reciprocal way by climate change and fluctuation. Just as the climate changes from region to region, existing water resources are also unevenly distributed: some areas contain an abundance or a surplus of water, whilst others are arid. All phenomena associated with water such as scarcity, flooding, pollution and precipitation occur within a regionally or locally circumscribed zone, determined by the respective watershed.“(anonymous 2001)

2.3 Freshwater determines livelihoods

Access to enough water of sufficient quality is fundamental for human, animal and plant life as well for most economic activities. To meet the demand , water must be supplied where and when it is needed. Thus water has spatial, temporal and qualitative characteristics which pose the greatest challenge to meeting the rising demand in all  sectors.(Meizen-dick and rosegrant 2001).
Livelihoods are the means people use to support themselves, to survive and to prosper. It is an outcome of how they organise to transform their environment to meet their needs through technology, labour, power, knowledge and social relations. Water is the essential element of rural livelihood because of the food security and income options it generates in rainfed and irrigated crop production, industry, domestic processing, aquaculture, livestock, recreation, navigation and transport and electricity supply. Safe water and sanitation also shape health through potable water supply, safe food preparation, hygiene, better nutrition and relaxation(meinzen-dick and rosegrant 2001)

2.4 Sources of freshwater
Freshwater as a resource comes from various sources as wetlands (natural and artificial), rivers, lakes, aquifers, fossils, swamps, pans, floodplains and rainfall.

2.5  Freshwater as  an economic commodity
Water is becoming scarcer in the world  due primarily to  increasing demand from a growing population and to urbanisation and industry. Apart from drawing  from the sources, effluents from industry and municipal waste disposal also pollute them bringing with it public health issues.  By far the most important contributor to this problem is inefficient irrigation in developing countries which is propped up by subsidised or non-existent water charges. This sector consumes more than 85% of all water withdrawals and pollutes with pesticides and chemical fertilizer. 

With growing demand, falling quality, the concern for efficient use, and the necessity to invest to increase supply, water like all economic goods must have a price (in one form or other). This will help the water sector attract the necessary capital and other resources for improvements in development, delivery and management. 

Recognising this fact, more than 100 states attending the international conference on water and the environment held in Dublin in 1992 adopted it as one of its principles.

2 .5.1 Dublin Principles 

· Freshwater is a finite and vulnerable resource, essential to sustain life, development and the environment.

· Water development and management should be based on a participatory approach, involving users, planners and policy makers.

· Women play a central part in the provision, management and safeguarding of water.

· Water has an economic value in all its competing uses, and should be recognised as an economic good.

 ( anonymous 2001) 

3.  The current crisis  

The World Commission on water has described the situation of water as  ``the gloomy arithmetic of water``.  During the past century while world population trippled, the aggregate use of water has increased sixfold.  Irrigation, industry and municipal use account for, respectively 70%, 20% and 10% of global water withdrawals.  These increases have come at high environmental cost- some rivers no longer reach the sea, 50% of the world´s wetlands have disappeared in the past century; many of the most important groundwater aquifers are being mined, water tables are already very deep and dropping by metres every year and some are damaged permanently by salinization.  The world Commission on Water estimates that water use will increase by 50% in the next 30 years.  

It is estimated that 4 billion people –one half of the world´s population- will live under conditions of severe water stress in 2025, with conditions particularly severe in Africa, the Middle East and South Asia. Most of these people will be living in the  fast-growing urban areas in developing countries as shown by the water demand diagram in figure 3.  

Figure 3. shows actual changes in Percentage Water Use between Industrialised and Developing Countries in1970 and 1995 and the projected figures for 2015. The scenario changes from a situation where Industrialised (50.2%) and Developing (49.8%) countries are using almost equal amounts in 1970 to a projected 75% consumption by Developing countries in 2015 having already passed 66% mark in 1995.

Compounding the relative scarcity of water with respect to needs is the continous deterioration in water quality in most developing countries.  It is the poorest people who are being most affected.  

Figure 3. Trends in water use in Industrialised and Developing Countries.
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Population and economic growth and greater appreciation of the value of water in ecosystems means that demands are growing and shifting.  Tensions over water rights are increasing at the level of the village, the city and basin.  Some of these disputes are carrying over to international river basins.

Shifting patterns of precipation and run off associated with climate change compound the ``gloomy arithmetic of water``.  An inability to predict and manage the quantity and quality of water and the impacts of droughts, floods and climatic variability imposes large costs on many economies in the developing world.  In the 1990´s drought in Zimbabwe and floods in Mozambique were associated with declines in GDP of respectively 60 percent and 30 percent.  In 2001 drought in Brazil was estimated to reduce GDP growth by 2 percent. 

The most affected area today is the Middle East and North Africa where in certain countries like Libya, Qatar, Saudi Arabia, the United Arab Emirates and Yemen, water extraction already exceeds  renewable water reserves. Within the next half century, Sub Saharan African countries like Kenya, Rwanda and the Southern African countries are likely to suffer severe shortages.

Though macroeconomic factors and ineffective management may have increased the magnitude of the econmic effects of these disasters, the fact still remains that the variability of climate and water has high economic consequencies for many countries and especially for the poor in these countries.

Computer simulations predict a  worsening of the situation in the coming decades.

Hydraulic infrastructure and effective water resource management can attenuate some of the adverse consequences of climate variability.(world bank group/ water resources management 2002). 

4.  Trends in water use. 

Demand for water has seen an upward trend during the past century. 

The absolute demand, as shown on Figure 4. below, has increased more than tenfold from an initial amount of about 500 km³/year in 1900 to more than 5000 km³/year in 2000. The graph shows further that agricultural use increased about sixfold from about 500 km³/year to about 3000 km³/year. A similar trend is seen in industrial demand which  saw most of its increase in the second half of the century particularly from 1960. From 

1960 domestic water use which hitherto had remained insigificant begins to assume prominence and later from 1980 a new phenomenon in the water equation- Water Reservoirs- appears with increasing importance.    

Figure 4.  Graph of Global Water Demand Trend from 1900-2000.
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4.1 Irrigation: - Throughout history, farmers have produced 40% of all agricultural produce and 60% of all grains by irrigation. It accounts for about 70% of all water withdrawals worldwide and 90% in small income developing countries. It is needed to feed an additional 1.5 billion people by 2025. Management of irrigation particularly is crucial for sustainable use of water resources. In a lot of countries in Asia such as Pakistan, India, Turkey etc. irrigation enjoys a lot of policy support from government and free or near-free water is a major political tool. Inefficient use of water is the result. Add to that, decrepit infrastructure, local lack of technical knowhow and environmental concerns and you have a sector that needs major new investments in all aspects of control, distribution and management. 

4.2 Household use: - 1 billion still lack adequate clean water for drinking, cooking, bathing and other household needs. 2.4 billion lack adequate sanitation though water used for this is proportionally very small compared to industrial and municipal uses. Urban population is expected to grow by 2 billion by 2025 a fact which implies additional challenge for water supply. Though quantity may not be a problem in the rural areas, chemical and biological contamination are quality threats. In the urban areas the very poor are most at risk of shortages, contamination and high prices by virtue of their informal locations which lack infrastructure.  With a current situation of state retreat in the name of globalisation they depend upon private water suppliers for water, whose quality cannot be guaranteed, at high prices. Urban waste disposal also have posed serious problems and will continue to do so in view of the anticipated rapid urbanisation in the developing countries. 

4.3 Industrial use: - Processing, cooling of engines and waste disposal use a lot of water. This use is gaining increasing significance in the face of the quantitative increase in demand in industry over the last fifty years and the problem of pollution associated with the disposal of its wastes.

 4.4 Natural Use: -  Plants and animals in the environment also need fresh water to live. They play a vital role in the ecological balance and the maintenance of the hydrological cycle and consequently the livelihoods of people. Their use of water has become threatened as man has embarked on uncontrolled withdrawals, diversions, dams, pollution and generally careless exploitation. Species have disappeared, numbers seriously decimated or forced to migrate with serious consequences on the climate, environment and  people’s livelihoods. A balance must be sought to guarantee our survival by guaranteeing the survival of nature around us, on which our own survival depends.

Agricultural use has doubled since the last 50 years while industrial use has increased 6 times. The increasing competition between domestic use, irrigation, industry and nature portends scarcity which calls for a critical look at the situation in an informed manner.

5.  Major Challenges 

Critical issues for the future of water use are: water quality and competition between users. Increased water supply especially storage is needed.

  There are two major and other minor challenges facing governments and other stakeholders like the World Bank and the World Commission on Water and especially developing countries. These include developing the laws, regulations and institutions required for managing water resources in a more economically productive, socially acceptable and environmentally sustainable fashion. The basic principles will be either to increase supply or limit demand.  This calls for improved resource and demand management. Components of management such as appropriate technology, economic instruments, education, and other efforts to change behaviour are needed. 

The second major challenge is the active pursuit of large water- related infrastructure investment- for example, the South-North transfer in China.  This is particularly significant in view of the rapid rise in the infrastructure and distribution costs of managing water.  A World Bank analysis of its repeated ``water supply projects show that the cost of bulk water for the next project is often 2 to 3 times greater than for the last project``.  The World Commission on Water has estimated that investments in infrastructure in developing countries need to increase from the current level of $75 billion to $180 billion a year.

Nurturing an awareness of the looming water management crisis and the poor governance which prevails in the water sector, using accumulated knowledge and convening power to assist governments, the private sector and the civil society to reach agreements on the necessary action to address the crisis. This is a major challenge of the World Commission on Water.

Increasing the knowledge of the water resource base (climate variability, groundwater pollution, ownership and property rights and allocation) so that trade-offs are more clearly defined and risks are minimized (making it more attractive to private investors); addressing the cross cutting and critical issues of water resources allocation, equity and water rights and how these can be affected using economic and financial instrument under differing cultural norms.

Creation of a level playing field between the large and small infrastructures, needful of the imperative to safeguard the water requirements of the poor and the environment.(worldbank/water resources management 2002)

,

6.  Past Management: philosophy and practice
The first philosophy of water resources management by multilateral and bilateral development organisations like the World Bank was technical in orientation as they equated it with building water infrastructure. This neglected economic, social and environmental factors. A good example is the building of large dams. These are very expensive in financial, political, environmental and social terms. Usually the best sites are submerged, habitats of many flora and fauna are modified adversely and people lose land and livelihood. According to bos and bergkamp, a dam was constructed in Waza-Logone to supply water to a 70km² irrigated rice field. This deprived the area downstream of essential water changing the biodiversity of 50 000 km² of land leading to loss of livelihood of the downstream communities while the owners of the irrigated lands reaped the benefits. (BOS AND BERGKAMP 2001)

Another philosophy was a predominantly sectoral approach to the issue of water resources management.   While Public Health concerned itself with only the provision of water free from industrial, biological and sewerage contamination. Irrigation experts thought their responsibility was only to meet crop production needs. Such an attitude may neglect the fact that a lot of rural households draw their domestic water  from irrigation channels.  According to van der hoek the reduction of diarrhoea was hailed as successful result of clean water from shallow wells in Bangladesh while its high arsenic content was not detected  until 20 years after when millions had been poisoned. (van der hoek 2001)  An integrated approach would have examined ist contents from another angle and may have detected the high arsenic content earlier.

In developing countries, public institutions have been charged with the provision of water  and often with the policy of free or near-free water for the poor (often a powerful political tool).  A number of problems crop up as deteriorating infrastructure cannot be replaced, no new investments are made to cater for increasing populations in urban areas and quality standards are compromised. Often the very poor for whom the programme was apparently designed turn out to be the greatest losers. 

Country programmes ignored the interests of other users of the same water system in their planning and management,  situations which have become potential sources of  conflicts.

Despite the fact that almost all nations agree to the need to practise good water resource management and know what constitute it, the legal and institutional framework for enforcement are lacking in most countries. The result is that all countries are far from managing water resources according to these principles.  (world bank/water resources management 2002)

In most areas the notion that water resources were exhaustible and needed to be sustainbly managed was not part of the thinking of planners with the result that exploitation has exceeded replacements by precipitation. 

The role of the private sector as a potential development and management partner has been ignored in most places. The legal framework to facilitate the cooperation and injection of vital capital and managerial acumen the private sector has is lacking, making the risk averse private sector a capable but unwilling spectator instead of a very important partner.

In the developed countries where private sector involvement has been achieved, the levels of involvement are different and present different models of public-private partnership for developing countries.

6.1 The British Model 

Government has sold all its infrastructure to private companies and only plays a supervisory role through a special agency and it environment authorities. It  is mainly criticised that government is abdicating its responsibility by allowing private companies control water, a vital resource of the citizens.

6.2 The French Model

 Here the infrastructure still belongs to the state or municipality but leased to a private company which maitains and operates the water supply and sanitation system on ist own account. The main fear is that the companies form conglomerates which are becoming too powerful.It has been applied successfully in France, Some European countries, Asia and Latin America.

6.3 The German Model

This combines autonomuos corporate governance with a very direct link to the locally located decision-makers. This gives feature gives it two advantages. a) ability to utilize the benefits of the private sector; professional management, access to the capital market, cost and results accounting and  b) municipal responsibility for water supply and sanitation is not delegated to an anonymous conglomerate but to companies owned by the municipality whose corporate purpose is municipal water supply and sanitation.(anonymous 2001) 

These models, in spite of their record in the countries where they are operated will need detailed study to adapt to many developing countries.  

7 Integrated Water Resources Management

 Water Resource Management is the integrating concept for a number of water sub-sectors such as hydropower, water supply and sanitation, irrigation and drainage. (the world bank group/water resources management 2002)  An integrated water resources initiative perspective ensures that social, economic,  environmental and technical dimensions are taken into account in the management and development of water resources.  Environmental security depends on people’s actions to control salinity, drainage, and water pollution; manage droughts and floods and manage land and water to safeguard those resources. This is even more so with the current picture not looking so good.
Examples of possible methods include: -

 7.1 Economic measures 

· Pricing policy- Needed to recover cost of building and operating water control structures. It is also an incentive for people to conserve water if fee is based on amount used. It has the disadvantage that measuring and billing are expensive and difficult. The problem of high prices for poor people could be resolved by a socially compatible cross-subsidisation where the poor receive the quantity of water vital for their survival at a low rate (lifeline tariff) and all higher quantities attract high prices to compensate for the lower prices paid by the poor. 

· Water markets- In its basic definition a water market is an arrangement in which holders of water rights trade them with each other or to outside parties. It makes more efficient use of water particularly for economic purposes. However, it is constrained by the fact that the appropriate infrastructural and institutional capacity is absent in most developing countries.

· Rationing- This affords an equitable way of meeting basic needs. examples include rotational irrigation deliveries, limited hours of domestic water supply, of limits of water volume for industry. it may encourage more efficient use of water.

· Other measures- mandating water saving toilets, flow regulators in plumbing, effifiency requirements for certain industries, stopping leaks in municipal water supply systems or drip irrigation.

7.2  Social Measures

· Education, social marketing and public awareness campaign can also improve situation by reducing wastage.

· Measures to reduce water pollution- Regulation on industrial effluent, reduction in agrochemical use or how sewerage treatment plants should operate may reduce loss due to pollution. Recycling of treated used water for agricultural and other use would improve the situation in many peri-urban areas.

7.3  Appropriate Technology 

· The development of low-cost desalinating plants, waste water treatments, waterlifting devices or long distance transport could go a long way to improve water availability and efficient distribution. Major constraints are, finances, knowledge and incentives. These can be overcome by legal and institutional reforms which will make the private sector willing partners.

· Reducing water demand and increasing its productivity through water-saving industrial processes, household plumbing, irrigation devices or breeding new rapid yielding crop varieties.

7.4  Political/ Institutional Measures

· The involvement of Governments in organised work on a global level is an important first step. This may lead to the needed commitment to conventions or protocols agreed upon at forums  sponsored by the United Nations, the World bank and such multilateral organisations. Ratifying such agreements or charters as may be established will display the political will to do something about the water problem. It will also commit countries to acceptable uniform standards for managing their water sector.
· Effective water management will have to include new combinations of public sector, private sector and civil society. 

· An international/regional approach to basin and watershed management must be pursued if conflicts between neighbouring countries are to be avoided.this approach may ensure equitable distribution, improve efficient use of water and the charging of cost covering prices.

· In allocating water,attention must be given to water rights in  negotiations between different users and claimants and the rights of the poor and disadvantaged must be strenghened. User participation in decisions and management is very important and governments must ensure that proper incentives and effective organisation of all users- women and men, poor and rich andfrom different sectors have been created.

· The active participation of the private sector must be encouraged by putting in place the legal and institutional instruments necessary to guarantee a low risk participation. This will bring a lot of needed capital, management ability and financial discipline that will ensure cost effective services.

· Effective inter-sectoral coordination may help reduce inefficiencies and waste of resources as for example waste water from one sector could be processed and recycled for use in another sector.

7.5  Environmental Measures

· One important user of water resources, the environment must be protected by law and sustainably managed.  For ecosystems to continue to produce their goods, a minimum amuont of water must be left for the ecosystems to function.  

· Water harvesting must be encouraged to supplement irrigation in agricultural areas

.

8.  Conclusion

The importance of Water for human, animal and plant life makes its reduction in quality and quantity on the earth a matter of great conern. To arrest this situation of unsustainable development, water must be treated as an economic commodity. Measures to address the major challenges facing the water sector must include an economic partnership between, government who should lay down the legal and institutional framework, the private sector  who will bring their capital, managerial skills and financial discipline, multilateral and bilateral develpment agencies who will bring their technical knowhow and civil society who will safeguard the interest of the community.  

It will have to combine economic, social, political and technological approaches to safeguard the environment, bring efficiency and improve delivery.  A multi-sectoral and international cooperation will reduce conflicts and produce  benefits for all stakeholders.      
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