Winrock Water Highlights New Aspects of World Water Scarcity

May 2, 2005 - Water experts and leaders convened for a discussion forum on new aspects of world water scarcity at Winrock International in Arlington, VA. Winrock International is a nonprofit organization that works with people around the world to increase economic opportunity, sustain natural resources, and protect the environment. Winrock’s Water Initiative brings together a wide range of professionals working in one or more fields related to water resources to fundamentally change decision-making towards improved water resources management. The forum explored major features of world water scarcity, specific challenges it poses, and innovative ideas and technologies for alleviating the problem. Frank Tugwell, President of Winrock, highlighted Winrock’s mission to combine productivity, equity, and responsible resource management in putting ideas to work. He noted that the United Nations Millennium Ecosystem Assessment (March 2005) concluded that approximately 60% of ecosystem services in the world are being degraded or used unsustainably, that water-based ecosystems are one of the most threatened, that the poor are disproportionately bearing the harmful effects of ecosystem degradation, and that “[h]uman activity is putting such a strain on the natural functions of the Earth that the ability of the planet’s ecosystems to sustain future generations can no longer be taken for granted.” 
Dr. Tugwell emphasized key areas in need of attention including: payments for ecosystem services, water rights, participatory approaches to water decision-making, water markets, science and technology as it relates to efficiency and aquifers, recharge, and managing major water conflicts. Given Winrock’s rich history of work in water, including research and project implementation, Winrock’s staff and board are making water a major priority for the future.
New Aspects of World Water Scarcity

David Seckler, Director of the Winrock Water Initiative and former Director General of the International Water Management Institute
Andrew Keller, a partner of Keller-Bliesner Engineering in Logan Utah, and principal author of the effective efficiency concept
David Seckler introduced the Winrock Water website (www.winrockwater.org), a resource meant to “break cost barriers for students, people in developing countries, and others who cannot afford expensive books and journals.” The website features recommended readings, many of which can be downloaded for free, and a discussion forum that is open to the public. 
Dr. Seckler then gave a brief history of the evolution of thinking on water scarcity. In the 1980s,  renowned water expert Malin Falkenmark published a study on global water scarcity based on water resources data for selected countries. In the late 1990s, IWMI developed new estimates of world water supply and demand for most of the countries of the world, incorporating food, environment, and irrigation requirements for each country. This study projected that by the year 2025, approximately one-third of the global population will live in countries suffering absolute, physical water scarcity. These countries will not have sufficient water resources to meet minimum domestic, agricultural, and environmental needs, even with full development and most productive utilization of their water resources. They will require drastic reductions in domestic food production from irrigated areas in order to allocate water to other uses and will have to rely heavily on imported food. Another 45% of the world’s population will live in countries that suffer from economic water scarcity.  They will have sufficient water resources to meet their minimum needs, but will have to embark on extremely expensive and possibly environmentally harmful water development projects, such as dams and canals, to actually utilize these resources. The remainder of the world’s population will face little or no water scarcity. 
Recent work by David Seckler and  Andrew Keller suggest that actual water scarcities could be even greater than the IWMI projections suggestion  because of new research findings that challenge a key assumption related to evaptranspiration and crop yields.

Agriculture consumes over 80-90% of the water in developing countries, largely for growing cereals - the staple food of the world’s poor. Given the continued growth in world population, the demand for world food production will continue to increase. The future requirements of world food production will depend on increasing yields. And, contrary to what many people believe, increasing yields where they are already high will inevitably increase water consumption in rough proportion.  

Dr. Seckler and Dr. Keller noted that real water savings could be made by striving for maximum crop yields, which reduces the nonproductive evaporation component of applied water. However, increased crop yields will inevitably increase the transpiration component, which is the largest single component of water consumption by crops. This could, in turn, increase water scarcity and reduce the potential for increasing crop yields.  In terms of improving water-use efficiency, virtually all gains in efficiency can be made in improving just three key areas concerning plant–water relationships: transpiration (difficult to change as it affects yields), evaporation (could be reduced and increase efficiency) and drainage (could reduce excess water applied). However, drainage is often recaptured by aquifers and downstream networks and is reused; so, from the point of view of the entire river basin, reduction of drainage may not increase water use efficiency. Since transpiration and evaporation are generally calculated together as evapotranspiration, it is difficult to estimate how much utilizable water can be captured from reducing nonproductive evaporation. However, to the degree that it is possible to increase transpiration by decreasing evaporation, the opportunity exists to increase crop yields without a commensurate increase in water consumption. For example, evaporation losses in sub-Saharan Africa are about 50% of crop water consumption, which indicate opportunity to partition some of this loss over to transpiration and increased crop yields. Partitioning evaporation to transpiration is largely the effect of improved agronomic practices such as conservation tillage, good weed control, proper soil fertility, and appropriate plant densities.
Two other important yet controversial approaches for addressing water scarcity were then discussed. One is the potential of crop breeding and genetic engineering to increase the water use efficiency of plants. Experts in this field are widely divided between optimists and pessimists—agreeing only that even if it is possible, it will require several decades to have a practical effect. The second approach  is “virtual water.” The basic idea of virtual water is that water surplus countries will export food to water deficient countries, thereby effectively alleviating water shortages by exporting virtual water embedded in water intensive products. the idea that water surplus countries will export food to water deficient countries—thereby alleviating water shortages. Everyone agrees that this is necessary and desirable, but problems remain. For example, how will the importers pay for the imports? Since many of the importing countries have over one-half their labor force in agriculture, how will they employ their people? What countries are going to be able to produce the massive amount of food exports required? 

Questions/Comments from participants included:

· Should land be intensively irrigated to maximize transpiration?

· What is known about evapotranspiration of trees?

· What is the relationship of water scarcity to the current trend towards rapid urbanization, whereby food preferences are shifting towards meat and fish?

The Future of Rural Water Services in Developing Countries and the Governments’ Role

Harald Frederiksen, formerly head of the Water Resources Unit supporting country departments in the World Bank’s East and Southeast regions, and currently a private water engineering consultant. 
This presentation emphasized the need for rural water services to become self-sufficient or fail. With urban population growth anticipated to reach 1.9 billion over the next 30 years, there is a shift towards other priorities, such as social services, which are already overwhelming national budgets. A few factors will determine the fate of rural water services, including politics and national priorities precluding the use of subsidies. Government inaction, however, will also ensure failure in rural services as they continue to play a key role in: irrigation and drainage, flood control and storm drainage, village supply and waste disposal, irrigation and bulk supply, and combined service and implications for water service entities (WSEs).

Currently, several forms of rural service entities exist including: 

· government line agencies, such as  the Ministry of Agriculture. Many governments would like to get rid of the responsibility for water-related services held by these agencies as the non-recovered costs of the services are a large portion of the agencies’ budget,

· sub-units of government agencies, with independent budgets and sources or funds which can also sell bonds to finance investments in new facilities,

· quasi-government customer-owned entities, who are independent of the civil government and can sell bonds and levy property taxes.  This form has been adopted for many irrigation districts in most developed countries. By and large, the legal means do not exist for creating, such quasi-government, customer-owned entities in developing countries.

· administered quasi-government, customer-owned entities are typically used for drainage and flood control, where there is no need for a permanent administrative body.  A government office serves that purpose and calls meetings of members whenever decisions on system maintenance of expansion are needed.

· non-profit mutual companies who are typically cooperatives with member-elected boards of director that administer the entity. Farmer-members buy a share and build and own the  irrigation systems. They do not have the power to sell bonds or levy taxes, and;
· and private sector for-profit water service providers are usually limited, small well operators.  No large systems exist, except under internationally funded trials in some Asian countries 

Proven self-sufficient WSEs:  

· hold (or assigned) firm water rights and maintain access to a renewable resource

· are customer-owned and managed as a local entity

· carry out elections and make decisions by vote

· remain independent of civil government

· retain responsibility for cost recovery and financing

· enable customers to determine committee/board of directors, scope of services under all conditions, policies, procedures, and rules, and infractions, monitoring, penalties, and judgments. 

Possible financing mechanisms for WSEs include: service charges, government loans, bank loans, member assessments, revenue bonds (for those with hydro facilities), general obligation bonds, and property taxes. These last two mechanisms are most important, but only available to quasi-government customer-owned WSEs and some government sub-unit WSEs. Firm water rights are essential to overall self-sufficiency. However, lack of water rights in developing countries is a large problem. In fact, it is not possible to sell bonds without water rights. Water rights as a form of accounting system is needed to set priorities for access to water sources and minimize over-allocation of water among the WSEs. 

The government should shift to a more regulatory role including: creating and administering a water rights system with river masters; enforcing pollution control regulations; and overseeing well-construction, use, and abandonment. They should also ensure that services and financial audits are issued; and establish a security’s commission to assess bond financing.
Governments should also play a supporting role in: hydrological data collection and analysis; water quality monitoring and analysis; water use data; water resources management planning; enabling legislation for organizational forms; budgeting agencies, budget and trained staff for all supporting agencies required. Data, analysis, reports, and plans should be public documents. In California, the largest allocation for water is for the environment, then agriculture.

In closing, a number of factors re the role of governments in ensuring future rural water services require attention. These factors include a shift in country demographics and economies; political goals and government budgets; and water-related service priorities. The historical shift towards privatization arose because public utilities were so poorly managed and corrupt. Yet, as government support continues to determine the fate of rural services, the current shift is back towards assisting public utilities to function properly. Both domestic and international donors and agencies have an obligation to pay attention to changing governmental roles;they also need to leverage their funds better. There is also a need to recognize the diversity of existing arrangements for providing irrigation services around the world to refocus on the real world of water management in which best practices come from locally-run water users independent of government systems. 

Questions/Comments from participants included:

· According to Salah Darghouth, Senior Advisor at the World Bank, there is a need to look at both collective and individual rights.

· The U.S. has highly structured and legalized water managements systems that cannot be duplicated internationally in developing countries.

· The question of cost-recovery remains.

· Public-private partnerships – a good thing?

· There is a need to recognize the diversity of irrigation systems around the world.  

De-Watering of Economic Growth 

Mike Rock, economist and professor at Bryn Mawr College

From the 1980s to 2000, all U.S. measures of total water withdrawals per dollar of GDP have stabilized or decreased. These measures include total withdrawals, consumptive use of water, freshwater surface withdrawals, water withdrawals in agriculture, and industrial water withdrawals.
Meanwhile, U.S. irrigated crop area (per 1000 ha.); public supply of water withdrawals; and ground water withdrawals have all increased. In general, de-linking economic growth from water consumption could provide valuable information for country development strategies. For instance, the U.S. has been able to decrease total water consumption per GNP over the years while maintaining economic growth. 

The presentation highlighted a case study whereby both Egypt and Korea had the same population in the 1970s. Today, Korea withdraws much less water per GNP, while Egypt consumes much more water. 
Questions/Comments from participants included:

· The original shift towards privatization was due to a failure of the government to provide basic water services. The trend towards privatization is now shifting back towards strengthening public utility services.
· In comparing Egypt and Korea, one participant noted that the historical context is important to keep in mind as Egypt negotiated with upstream riparian countries to get more water early on. 
· In making such comparisons , difference in agro-climatic conditions should be considered. 
New Developments in Irrigation Systems for Small Farmers 

Andrew Keller, a partner of Keller-Bliesner Engineering in Logan Utah, and principal author of the effective efficiency concept
Smallholder irrigation systems must take into consideration certain characteristics of small farmers:

· the need to optimize economic returns, including opportunity costs of local capital (interest rates: 25% to 100% per year)

· labor rates (typically $1/day or less)

· additional income generation potential should cover investment in one season

· technologies should be easily understood, operated, and repaired 

· assemblage, sales, and service tactics need to be compatible with local micro-enterprises 

· technologies should be expandable and available in small packages: 20 to 20,000 m2 for drip; and 200 to 20,000 m2 for sprinkle. Inlet pressure heads of: 1 to 4 meters for drip; and 8 to 12 meters for sprinkle. 

Smallholder irrigation systems are biased towards the poorest households. They are designed to have low entry costs, high returns, and short payback periods. They also attempt to optimize trade-offs between capital and family labor; support local small enterprises; create on- and off-farm employment for land-poor; and make positive contributions to gender equity.

Currently, there is a gap between the irrigation technologies available and the irrigation needs of smallholders. Current irrigation investments focus on technologically sophisticated, capital intensive, labor saving, and favorable agro-ecological areas.

However, smallholders require technologies that require low investments and rapid return and are suitable for small plots. They also require technologies with simple maintenance needs, manual power sources, divisibility, and ability to irrigate marginal lands. 

International Development Enterprises (IDE), an NGO that employs market principles to strike at the roots of rural poverty, has taken a “venture capital” approach using donor funds to promote their strategies. Irrigation technologies are designed, field and market tested, and released as “public goods.” Support is provided to develop and facilitate  markets by establishing quality standards; setting up local manufacturing and distribution channels; advertising and promoting each technology; and providing field and market assistance.

Irrigation technologies developed for small holders include treadle pumps, rope and washer pumps, water storage bags, low-cost drip irrigation, and low-cost sprinkle irrigation have the following attributes:

· Simple treadle pumps lift water up to 6 meters, cost $20-$50 plus well, irrigate 2,000 + m2 by pumping 3-4 hours/day, and generate $100-$500/year net crop income. There are over 2 million in use worldwide. 
· Pressure treadle pumps lift water up to 6 meters, generate pressure head up to 12 meters, cost $50 to $100 (plus well), irrigate 2,000+ m2 by pumping 3-4 hours/day, and generate $100-$500 per year net crop income. 
· Rope and washer pumps lift water up to 70 meters, cost $25-$60 (plus well), and irrigate 500-2,000 m2 by pumping 3-4 hours/day. There are over 40,000 rope and washer pumps already installed in Central America and currently being introduced in Asia. 
· Low-cost water bags are triple-layered laminate with woven sackcloth inside two plastic sheets. They cost $4 per 1000 liters of capacity, are manufactured in sizes from 20 to 10,000 liters,, and store water for drip or sprinkle irrigation. 
· Low-cost drip irrigation results in 10 to 50% more yield per drop consumed, is affordable with installed costs from $0.04 to $0.08/ m2 ($400 to $800/hectare), and unlocks the benefits of drip irrigation for millions of poor farmers. 

. 

Low-cost drip irrigation provide up to 50% more yield per unit area for row, vegetable, and fruit crops; irrigates 2 to 4 times more area for the same volume of applied water; are available in small packages (20 to 100 m2); are expandable for use on larger plots (10,000 m2); and require low inlet pressure (0.5 to 3 m) 

In conclusion, donor funds are needed to create and promote “public-goods” that bridge the smallholder technology gap. Distribution of these technologies need to be through unsubsidized market channels at affordable prices; over 2.5 million poor farm families have already benefited from smallholder irrigation technologies. 
The question remains: are smallholder irrigation technologies too much of a good thing? Smallholder irrigation technologies result in dramatic increases in yield to applied water and hence significantly boost small holder incomes. Other benefits include reduced water losses to salt sinks, and decreased water logging, pollution, and leaching of fertilizers. However, increased farmer incomes often lead to expansions in irrigated area and net groundwater withdrawals as smallholders exploit and consume limited groundwater resources even faster. There is an urgent need to address socio/political issues related to over-exploitation of groundwater resources. 

Questions/Comments from participants included:

· Small irrigation technologies will not lead to large increases in net groundwater withdrawals as they do not require water to be pumped from great depths. In the case of marginal lands, drip irrigation will not affect community drinking water supplies since they do not pump water beyond 6 m or so.
· What are future market opportunities for small irrigation technologies? Use of treadle pumps is increasing in Africa but is decreasing or leveling off in Asia. The market for drip irrigation will continue to increase in the foreseeable future.

Conceptualizing Water Scarcity 

Mary Renwick, Winrock’s Innovation Program Officer in Water

Dr. Mary Renwick made the final presentation at the Winrock Water Discussion Forum.  She opened her presentation by identifying some of the key challenges posed by increasing water scarcity and declining water quality in many areas of the world, such as 

· increasing competition for water between and within sectors, 

· growing disparities in access to water creating water “haves” and “have nots”, 

· resurging incidences of water borne diseases, 

· deteriorating freshwater ecosystems, and 

· increasing tensions over the use and control of water creating the potential for conflict at local, national, and transnational levels. 

Renwick noted that these challenges raise some fundamental questions, such as How to improve water access for “water have-nots”? Who speaks for the vulnerable segments of society and for nature in water allocation decisions? She went on to argue that the way we chose to view these challenges and the solutions we propose depend on how we conceptualize the problem, and these conceptualizations are influenced by such factors as educational training, cultural values, and life experiences. She urged the participants to think critically and creatively about water resource challenges.

After providing an overview of the concepts and ideas developed in other presentations, Renwick introduced three additional conceptual issues related to water scarcity for discussion. The first issue relates to how we go about conceptualizing water scarcity. Water scarcity is typically conceptualized in absolute physical terms resulting in a focus on physical resource availability. Renwick argued that we need to focus on the interactions between humans and water resources, rather than the resource itself. In doing so, we can learn more about how humans adapt to resource scarcity and how these adaptations transform absolute scarcity to relative scarcity. For example, an absolute reduction in water availability can be transformed into relative scarcity by using more efficient water management practices to produce the same crop with less water.

Water scarcity bottlenecks and conflicts are central to the adaptation process. Drawing on the work by Homer-Dixon (1995) and Ohlsson and Turton (2000), Renwick distinguished between different notions of scarcity and conflict. The first notion of scarcity and conflict are resource-based. For example, lack of water availability (physical water scarcity) leads to conflicts over access to available water resources (water-based conflict). The second notion of scarcity and conflict are socially-based. For example, the lack of social means to address water scarcity (social resource scarcity) due to such factors as ineffective institutional arrangements or unstable governments may result in water policies and practices that create conflicts (policy-based conflict). Understanding the nature of scarcity (resource -vs- social basis) and the source of conflict (resource –vs- social basis) can provide critical policy insight in “diagnosing” water scarcity related bottlenecks and and conflicts and help identify policies that enable transforming absolute water scarcities into relative water scarcities.

The second issue Renwick addressed was Integrated Water Resources Management or so-called IWRM, which has gained significant momentum as a water management paradigm in recent years. IWRM places water management within a larger context than traditional sector-based management and involves incorporating policy goals, existing human activities and available natural resources into a coordinated integrated decision making framework. 

While the benefits of IWRM are appealing on a theoretical basis, there are significant uncertainties and limitations inherent in applying IWRM at varying spatial scales as it is currently construed. A fundamental over-aching issue is a lack of clear empirical guidance on how to best  implement IWRM at varying scales, particularly in an environment where physical, institutional,  and financial resources are scarce—a situation that typifies most developing countries.  Another issue related to IWRM is a lack of consistent, coherent, and rigorous nomenclature. Different concepts and terms are used interchangeable (and inappropriately) within the IWRM context leading to confusion and misapplication of concepts and tools. 

Lastly, Renwick raised some conceptual issues related to water governance. She argued that we need to work towards developing strategies to strengthen water governance in the new water management era. She highlighted two factors in this “new” era. The first factor is the trend toward bifurcation of water governance itself. On the one hand, scientists continue to advocate for water governance over a larger spatial and temporal scale for ecosystem integrity. On the other hand, there has been a general trend toward devolution of water resources planning and management, making it more localized and site-specific. There is significant concern in the scientific community about whether local communities have the incentives, and resources, to make decisions that protect freshwater ecosystem services on a larger spatial and temporal scale. 

A related factor influencing water governance is the global trend towards “glocalization”. Glocalization refers to the increasing importance of transnational and local actors relative to nation-states in political processes. These changing political dimensions of water resources decision making are challenging historically-entrenched power relations that determine how water is developed, allocated, and used.

The discussion then turned to how to address new water challenges in this changing water management era. The role institutions, policies, and instruments were briefly discussed. The importance of building institutional capacity and linkages across water sectors and spatial scales were highlighted. With regard to water policies, Renwick argued that sustainable water policy options should meet at least four criteria; they must be technically feasible, ecologically sustainable, economically efficient and practical, and socially/politically acceptable. The discussion then moved onto the importance and attributes of well-designed policy instruments (e.g. prices, subsidies, taxes, education, and regulations). Well-designed policy instruments achieve objectives as efficiently as possible and are acceptable within the socio-economic, political, and cultural context for which they are designed. 

Questions/Comments from participants included:

· It is important to introduce the political realities of water in discussions since water effects everyone in important ways. Power dynamics influence who controls water and how it is developed, allocated, and used. At its worse, this leads, for example, to expansion of irrigation command areas beyond rational limits, promises of urban water services without water being available, excessive drainage of reservoirs, and so on. 

· Participatory approaches to managing water have provided a pathway to challenge historically-entrenched power relations in some locations leading to improved access and control. In other areas, participatory approaches have reaffirmed existing power imbalances.

· There is a swing back in the donor community from excessive emphasis on privatization of irrigation systems to public-sector management. More needs to be known about how to manage public sector organizations better.
Representatives from USAID, the Department of State, the World Bank, the Environmental Protection Agency, IFPRI, USDA, and other partner organizations attended the forum. 
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