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Sustainable Freshwater Management, Information Technology and Technology Transfer

I.   Introduction:  diminishing waters, increasing threats

 All forms of life on Earth are threatened unless water of the right quality and quantity is available for their use. These threats are threats to the health and life of humans and other life forms in the ecosystem. These threats translate into day-to-day threats to the security of individuals and nations in the form of diseases, food shortages, and chronic health problems. In the extreme, they translate into hunger, conflicts and wars. These day to day threats are made visible on TV and in magazines that show gruesome images of poor African children who are supposed to represent the over one billion people who do not have access to safe drinking water or of Bangladeshi women fetching floodwater from muddy canals.  


Statistics on water from UNEP, the World Resources Institute, and the World Bank all lead to the same conclusion: that water is getting scarcer due to excessive unsustainable use; and that water quality is diminishing due largely to unsanitary human practices, lack of care for water or simply ignorance about proper water use at the household, community and institutional levels.  

II. Resource management - the bottom line of freshwater issues
    
The critical factor at the bottom of freshwater issues is management. The lack of proper management of and care for water as a vital resource has allowed the diminution of freshwater resources all over the world both in terms of quality and quantity.  


Due to poor water management or lack of it, and such factors as climate change, salinization, erosion, denudation of watersheds, silting of valleys and estuaries, eutrophication, and other factors mentioned in UNEP's Global Environment Outlook 2003 (GEO 03), all regions experience problems related to either groundwater or surface water or both. That the development and efficient management of water resources is a priority concern in West Asia, Africa and Asia-Pacific. That in Europe and North America, the protection of water resources from contamination, acidification, and eutrophication are highest on the agenda.  It was also reported in the New York Times that based on a World Bank study the amount of water used by humanity has grown eightfold this century or more than twice the rate of population increase, leaving some regions short of water. It is reported that while populations keep increasing, on the other hand, the relative volume of freshwater available for human consumption has remained relatively constant. It is  estimated that by 2025 a number of countries will be too dry to maintain recent rates of water use, while others will need to either vastly  increase water supply or reduce consumption.  


In the Asia Pacific Region, an ADB study reported that lack of freshwater has been identified as the region's most serious environmental problem.  This is quite significant because it reveals the stark reality that freshwater is getting scarcer faster in this region where the need for water is greatest because it is here where the most number of  “Megacities” and the biggest national populations in the world are found. 


In other regions where freshwater, such as, inland waters, rivers or ground aquifers, is shared, the threat to security comes in the form of conflict and even wars.  The tensions in the Middle East during the 60s to the 80s over the Jordan and Nile Rivers and in South Asia over the Hindus and Ganges Rivers are all too well known. What is not yet that obvious is the potential tension that could occur over the Mekong River in Southeast Asia if the principle of water sharing is not properly understood and accepted among the Riparian States.

Human activities and water loss


Poor access or no access to water supplies and the problem of pollution have become the modern world's great nightmares in water, but between the two, it is pollution that is proving to be more damaging because of its depletion effect. Water pollution as a problem is more evident in cities. Many cities in the North and virtually all cities in the South have serious water pollution problems. The problem is more serious in areas that have no drains and have no services to collect garbage as in most urban centres in the South. In these places, most of the liquid wastes from households and businesses (industries, hotels, restaurants and hospitals) and a considerable proportion of solid wastes end up washed into nearby streams, rivers or lakes, adding greatly to water pollution and contamination. 

Encroachment on wetlands - a large part of a freshwater body - has also become more serious because of rapid urbanization and urban development.  But while the issues of increasing demand for freshwater in the face of urban pollution, and the unplanned, uncontrolled urban sprawl or city expansions are causing serious economic and ecological costs to cities and their surrounding environs, these issues, however, are best addressed by action within the cities themselves.  The depletion of water resources arising from city-generated pollution is generally best addressed through pollution control and waste reduction within the city. In this regard, there is a need to establish a close link between urban needs and the need to rationalize water use in cities.  

Freshwater resources as a natural heritage 


As freshwater resources provide a life support system for humans, the freshwater environment as a whole serves as the natural habitat of all ecosystem life that is dependent on freshwater.  A relationship of interdependence exists between people and the ecosystem in this  natural habitat. The health of the ecosystem in the freshwater environment influence in great measure the health of the populations that depend upon it for food and water. It is therefore incumbent upon populations to maintain the quality of water in freshwater resources, maintain its ecological balance and respect its integrity as an ecosystem because it is upon this quality, balance and integrity that their existence depends. 


The principle of ecological  balance and respect for the integrity of the ecosystem should guide the protection and use of freshwater resources.  Care and precaution in their use are indespensable to maintain that balance and integrity.  Moreover, freshwater resources can only be protected and respected if there is harmony between this natural environment and human activities. This implies therefore the need to have a good understanding, through environmental assessments, of the ecological, social and economic repercussions of various forms of human activities that impact on freshwater resources.   


The importance of maintaining water quality is directly related to the problem of decreasing water quantity due to pollution. Depletion of water resources has not been always due to the drying up of wells due to a lowering of potable water table or of rivers and lakes because of climatic and other factors. Water depletion has been found to be more due to misuse and abuse of water resources, for instance, by using water resources as receptacles for domestic and industrial waste, for commerce and trade, recreation, tourism, agriculture and other polluting human activities.  There is value in identifying alternative freshwater resources, such as, rainwater, icecaps, mists, mildews, and others. However, the fact remains that existing freshwater resources will be more than enough to provide the needs of present and future populations, if care is ensured to protect them from further degradation.  Although it is also a fact, as stated earlier, that there would be regions and places where water resources will be greater or more while others will have less because of variances in geographic and climatic conditions.  


In any case, wherever populations are, the challenge that will continue to confront governments and the international community will be: how to provide or improve access to freshwater resources and how to protect freshwater resources from degradation or further degradation with pollution and contamination that accompany urbanization.  The second half of this challenge - to protect freshwater resources from degradation or further degradation - comes within the purview of IETC's mandate.  In view of the overwhelming evidence that it is improper use and lack of sound management in the use of freshwater resources that is behind the problem of degradation, the adoption and use of environmentally sound technologies in freshwater management becomes all the more important. 

Alternative water sources may alleviate threats


In the face of water scarcity due to overconsumption and pollution that is likely to make some countries drier in this millenium, the value of water sharing is imperative where this is possible. However, even if this is possible, there is wisdom in searching for alternative sources of water since availability of water could make affected countries feel more secure, comfortable and safe from any impending threat of epidemic diseases and famine and of conflict with neighbor countries due to a dire lack of water.   


Alternative water sources are not really new. They have been there for a long time but their potential use has not been given due consideration until lately. These alternative sources of water include rainwater, treated water, and recyclable/reusable water. The icecaps in the Polar Region would be a huge source of water but the cost of converting these into usable water would be so enormous that venturing into it would be quite impractical. Rainwater, treated water and recyclable/reusable water are available almost everywhere. There are traditional technologies for rainwater collection in many rainfed countries, particularly in Asia and the Caribbean, that can be shared with other countries. And there are new technologies both simple and hightech for recycling or reusing household or industrial water.  The critical factor is how to introduce the information and the technologies to arid and water-stressed countries where this type of water will be most needed and to make best use of the water that is available, for example, rainwater, storm water and reusable water.

III.  UNEP's priorities in freshwater management

UNEP plays a vital role in providing substantial 'environmental' input into freshwater issues, particularly at the regional and sub-regional levels. The strength of UNEP, in this regard, lies in freshwater assessments and freshwater management which are logically related. In the area of freshwater management, the Governments of UNEP’s Governing Council during its 22nd  Meeting last February endorsed these seven (7) broad areas of freshwater management activities as priority for the 2004-2005 biennium: 

· Integrated freshwater management. This integrated approach to freshwater management and use considers the scientific and technical aspects of transboundary waters, as well as the social and economic factors that dictate how humans use their water resources. UNEP has considerable experience in this area based on the integrated management approach embodied in its programme for the environmentally sound management of inland waters (EMINWA).

· Assessment and management linkages.
 UNEP will continue its efforts to enhance the ability of Governments to undertake policy development and implementation in regard to the environmental aspects of integrated water management.

· Drainage basin emphasis.
 UNEP will continue to promote a comprehensive drainage-basin approach in addressing the issue of sustainable freshwater resources. UNEP will continue to assist Governments, upon request, in developing freshwater management plans applied at the river basin scale, particularly for transboundary river basins.

· International cooperation and agreements. UNEP will continue to promote international cooperation within the context of its integrated river basin management activities, including facilitating global and regional multilateral agreements for internationally shared freshwaters. It will continue to refine its capabilities to serve, if requested by Governments, as a neutral >broker= assisting countries in ensuring the equitable access to, and use of, these freshwater resources.

· Integrated freshwater-coastal area management.
While recognizing the drainage basin as the fundamental freshwater management unit, UNEP shall also give ude consideration to the need to design integrated water management plans that encompass the management needs of both the freshwater and coastal areas.

· Sustainable groundwater resources.UNEP will initiate activities specifically addressed to the sustainable management and use of groundwater aquifers. UNEP will intensify its efforts during the forthcoming biennium to provide practical information on the environmental aspects of managing and using groundwater resources in a sustainable manner.

· Public awareness and education.
UNEP will embark on an extensive programme of public education and awareness activities focusing on the role of the natural environment in supporting human existence and well-being, and the linkages between human life and the protection and sustainable use of freshwater resources.

IV. Information Technology and Technology transfer: the role of  IETC


Promoting the transfer of environmentally sound technologies (ESTs) is an important area where UNEP has also been mandated by its Governing Council to pay special attention to. It is also an area where UNEP has developed considerable expertise and experience. Under the Division of Technology, Industry and Economics (DTIE) whose office is in Paris will be instrumental in implementing technology transfer activities through the work of three (3) of its five (5) units: The Production and Consumption Unit in the Paris Office promotes the use of cleaner and more efficient production processes, products and services as a means of reducing waste at the source; the Chemical Office in Geneva has long been involved in activities to further the safe management of chemicals; and the International Environmental Technology Center (IETC) which operates from Japan promotes the adoption and use of environmentally sound technologies for urban and freshwater management, including endogenous technologies.  


IETC has a wide scope in promoting technology transfer. Its substantive focus on urban and freshwater issues supplement and complement each other, considering the fact that cities depend on freshwater to support urban life and anthropogenic urban activities directly impact on freshwater. Its current areas of focus in freshwater management include: freshwater augmentation, planning and management of lakes and reservoirs, and prevention of further freshwater degradation through sustainable management of urban waste (solid waste, sewage, waste water, and storm water).  ESTs in these areas are continually being identified, documented, and promoted through information delivery and dissemination services and capacity building activities. Some of the freshwater augmentation technologies that are currently being promoted are rainwater harvesting and collecting, water reuse and water recycling. 


IETC promotes the adoption and application of both 'hard' and 'soft' types of technologies, but puts more emphasis on the value of technology transfer of 'soft' ESTs because of the key role they play as necessary requisites to the effectiveness of 'hard' technologies. 'Hard' ESTs are easily recognizable and are known to most people. These refer to the hardware for environmental management, i.e., machines, equipment and their accessories. 'Soft' ESTs, on the other hand, refer to the software, i.e., the systems, processes and procedures for environmental management, including those decision making tools for environmental technology assessment (EnTA), environmental risk assessment (EnRA), environmental management systems (EMS) and others.  


The technology transfer process that IETC refers to is not as it is understood in the conventional sense, that is, the introduction of 'hard' technologies from the developed countries as the producers and providers of technologies to developing countries as the recipients or beneficiaries of technologies.  The conventional technology transfer process is generally a top-down process that emanates from the countries of the North and moves to the countries of the South. Inherent in this process is a lack of consideration for the real needs of recipient countries and the conditions - socio-cultural, economic and environmental - under which the new technology will be operating over a long term.  In fact, the process often required that existing conditions be changed to adapt to the new technology.  As a consequence,  particularly in the developing countries and LDCs, technologies that were transferred through this process have either become white elephants or converted to other uses, if feasible. 


IETC encourages the adoption and use of ESTs, a technology transfer process that is user-oriented and bottom-up. This process as applied in IETC's work involves: (1) the provision or delivery of quality information on ESTs that is global, updated, and relevant to environmental management of urban and freshwater issues; (2) test application and dissemination of informational support and capacity building tools with a feedback mechanism to back-up information delivery; and (3) building partnerships with various kinds of partners - information providers, capacity building institutions, financing institutions, Governments, UN and other international organizations engaged in development assistance - to enhance the capacity and resources of developing and transitioning countries to adopt and use ESTs.   

· Information delivery.    In the area of information delivery, IETC has produced and will continue to produce and disseminate publications on freshwater management issues.  Some the latest publications include: A Diagnostic Study of Two Lakes in Indonesia and four volumes on Freshwater Augmentation in four regions - Africa, Asia, Latin America and Caribbean, and Central and Eastern Europe. The volume on West Asia has recently been published. A new publication on the Planning and Management of Lakes and Reservoirs To address Eutrophication and an International Source Book on ESTs for Wastewater and Storm Water Management have also just been published. A Symposium on Alternative Water for Cities recently took place on Kobe, Japan. The symposium gathered experts and representatives of governments as well as NGOs to share practices and experiences related to using alternative water sources. Most importantly, IETC has developed an electronic information system on ESTs called maESTro II which is a very effective tool for information exchange and networking because of its two-way ability  - to store information as well as to exchange information. Its three databases are: (1) Institutions; (2) Information systems/sources; and (3) Technologies.  Currently, IETC's maESTro network involves --- institutional partners, --- information systems/sources and --- technologies. IETC is also presently developing an Environmental Sound Technology Performance Assessment (ESTPA) system to assist governments and technology users in making a technology choice. In addition, IETC publishes a Sustainable Freshwater Management  Series on proceedings of meetings, workshops and advisory services reports and disseminates its newsletter INSIGHT on a quarterly basis.  

· Capacity building.     IETC develops and pilot tests training modules and, in the near future, executive briefing modules which are referred to as informational support and capacity building tools. Already developed are training modules on EnTA, EnRA and EMS.  IETC has undertaken workshops on these subjects in Africa, Asia Pacific, Eastern Europe, and Latin America and Caribbean.  In the pipeline are training modules and executive briefing modules on solid waste management, wastewater and storm water management, rapid environmental assessment and environmental profiling. IETC is not a training institution per se so it does not train technical staff. Its goal in capacity building is to enhance, strengthen or develop if it is not yet present, the ability to make an informed technology choice in developing and transitioning countries.  Hence, its capacity building strategy is to transfer basic know-how and skills in decision making for environmental management through workshops, seminars and advisory services.  Its target audiences are therefore decision makers, urban managers, policy advisors and leaders of environmental management institutions who can influence policy formulation and/or decision making in their countries.  Recently IETC has undertaken a series of training activities: (1) An International Training on Environmental Management for LDCs in the Philippines which is a joint activity with the Technical Cooperation Council of the Philippines in the Department of Foreign Affairs; (2) An Inter-Regional Workshop on Technologies for Sustainable Waste Management (in West Asia, Africa and North Africa/Mediterranean) in Alexandria, Egypt co-implemented with  the Center for Environment and Development in Arab States and Europe (CEDARE);  (3)  Pilot Workshop on ESTs for Wastewater and Storm Water Management possibly in Sao Paolo, Brazil;  (4) Environmental Management Systems for Local Authorities in Budapest co-implemented with Regional Environment Center (REC); and (5) Seminar-Workshop on Freshwater Augmentation possibly in Malawi.    

· Partnership building.     IETC has built partnerships all over the world and continues to build them to strengthen its work in the two areas on information delivery and capacity building.  Currently, the list of partners include: Governments, NGOs, research/academic institutions, UN agencies, and bilateral/multilateral/international organizations.  IETC's work is based primarily on Chapter 34 of Agenda 21, which came out of UNCED in 1992. It is supported strongly by the Japanese Government, which has provided its facilities in two cities in Japan - one is in Osaka to deal with urban environmental management activities and the other is in Shiga to deal with freshwater management activities.  IETC's mainstay partners are two Japanese foundations - Global Environmental Center (GEC) at the Osaka Office and the International Lakes Environmental Committee (ILEC) at the Shiga Office. 
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