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Introduction: Comprehensive Assessment and Dialogue

David Molden has shown you how agriculture holds the key to managing water scarcity. Can the CGIAR make a real contribution to solving the “world water crisis”? The broader context in which this question should be answered is a careful analysis of our options in water management in agriculture, analysing past experience as well as future choices. IWMI has proposed to reform the systemwide initiative on water management into a truly joint-agenda, jointly-managed research programme in which many Future Harvest Centers, as well as partners from outside the system, participate. This new programme, the Comprehensive Assessment of Water Management in Agriculture
, is developing well – with strong support from many centers
.

This Comprehensive Assessment will be a key, CGIAR-led research contribution to a larger umbrella initiative started by IWMI
 that aims to bridge the critical gaps in understanding between the agricultural and environmental communities – the Dialogue on Water for Food and Environment
. As a footnote here, by the way, in my previous life, before joining this glorious system, I have been closely involved in a massive regional priority setting exercise, that involved several hundred meetings and an estimated 15 thousand people – this led to the development of three “sector-based”, over 15 regional and subregional Visions and Frameworks for Action – and an overall synthesis document
. When we talk about regional priority setting here, I have a fair idea of what we talk about. Most briefly summarised, one of the conclusions of the above exercise was as follows, as formulated by the Global Water Partnership that Maggie Catley Carlson now chairs: “On the one hand, the fundamental fear of food shortages encourages ever greater use of water resources for agriculture. On the other, there is a need to divert water from irrigated food production to other users and to protect the resource and the ecosystem. Many believe this conflict is one of the most critical problems to be tackled in the early 21st century” (GWP, FFA, 2000, p58).” This is not the figment of the imagination of some IWMI scientists!

The development of a strategic alliance to address this issue started with a stakeholder meeting attended by over 130 people, last December. Since then, nine organisations
, key international players in the sector, have decided to form a consortium to develop this Dialogue, while the International Federation of Agricultural Producers, IFAP, is considering an invitation to join. A donor support group is formed for the Dialogue initiative that is chaired by Bert Diphoorn of the Netherlands. The Netherlands, UK, Germany, Denmark and Japan have shown an interest to support he initiative. Our informal feasibility study shows that a first-stage funding target of 15 million US$ can be achieved - funds that will by and large be “additional” to the CGIAR budget
. The Prince of Orange, crown prince of the Netherlands and Chair of the 2nd World Water Forum, will formally launch the Dialogue in August with a presentation at the Stockholm Water Symposium. 

Role of the CGIAR in water management and agriculture

These developments show some of the evolving interaction of the CGIAR, mostly through IWMI, with the “water world”. ICLARM has, of course, long been involved in a linked – but unfortunately largely separate – “water world” – that of fisheries and living aquatic resources management. The world water crisis is rapidly gaining priority on the agenda’s of many stakeholders, from the farmers in drought stricken areas of Gujarat, India, the fishers and fish farmers in Bangladesh, to the government of China, to a large number of the investors in the CGIAR. For many of the CGIAR shareholders and stakeholders, however, the water priority is still addressed by a separate, non-agricultural, “window” – or by a separate organisation. This poses a challenge in terms of addressing the issue comprehensively – but it also presents an opportunity in terms of raising funds that are additional to the current CG budget – if the CG can show that it can contribute to solving the world water crisis!

I will focus this presentation on the possible contribution the CGIAR can make to solving the world water crisis. 

What has the CGIAR contributed to the current situation?

In the first place, a key ingredient of the Green Revolution was, of course, the major investment of many billions of dollars in irrigation infrastructure. Development of reliable irrigation is crucial to realising the benefits of high-yielding modern varieties
. As the CGIAR claims credit for the increased yields associated with the Green Revolution, it may also have to accept its share of responsibility for the increased water use in irrigated agriculture that has benefited farmers
 and the poor
 variously, as well as damaged the environment
.

The common focus on measuring agricultural productivity in terms of yield per unit of land, tons per hectare, hides the impact on productivity of water, in tons, or rather kilograms, per cubic meter. David Molden has focused on this in the previous presentation. As water resources become scarcer, water productivity deserves to get much greater attention
.

But the CGIAR has done much more for water productivity – unknown to many in the world of water. In fact, in the words of a plant breeder at ICARDA: “All the breeding work we do focuses, in the end, on developing plants that do better with less water”
. Now that, is a completely different take on “water management for agriculture”.

Water managers, irrigation practitioners in the field and even researchers at IWMI tend to take the plant, and even the soil, as a constant and focus on irrigation efficiency
. But IRRI, for instance, has long adopted an integrated approach to address water issues that comprises genetics, breeding and integrated natural resources management. In fact, IRRI estimates that the IRRI-varieties have, indirectly, increased water productivity 3-fold through increased yield and reduced crop duration. In fact, plant breeding has probably been the single most important factor in making agriculture more water productive in recent decades.

Much of the recent increases in maize yield, however, have been due to increased drought tolerance. Tim Reeves of CIMMYT told me last week that the new CIMMYT drought tolerant maize could increase yields of drought-affected maize  by 30%! CIMMYT also reports important progress on drought-tolerant wheat. Similar good news appears possible for some other crops. IRRI has also developed salinity tolerant rice that allows growing of rice in areas where water quality does not allow cultivation of conventional lowland rice
.

Future Harvest centers have contributed to the development and introduction of practices that increase water productivity through soil-water management (e.g. zero tillage or conservation tillage, dry seeding, bed planting, permanent beds). According to CIMMYT, there is now over 100 hundred thousand hectares under conservation tillage in South Asia and this is growing tenfold per year. A large part of the credit of this success is due to the NARS that have been particularly strong partners in this area. ICARDA and its partners have also done extensive work on supplemental irrigation, a crucial field-level water management technique for dry areas that can increase water productivity significantly. ICLARM has been working with several centers and other partners to develop rice-fish systems where fish are grown in rice paddies, thereby also enhancing water productivity. IWMI has, of course, carried out pioneering work on irrigation management transfer, from governments to farmers, or participatory irrigation management. A policy that has found widespread adoption, even though there is not yet unequivocal evidence that it leads to increased productivity, it may improve access for resource poor farmers.

Taken together, I conclude that the Future Harvest centers with their partners have had a major impact on water use as well as water productivity. They both increased water resources development for irrigated agriculture and increasing crop per drop. Why, then, is this not widely known in the water world – where solutions to the world water crisis are discussed? In fact, “agriculture” – apart from irrigation – is really not well represented in the water debate at all! The CG’s past focus on commodities has let it loose sight of some of these more integrated cross-cutting issues, where, taken together, the system and its partners have had – and can still have – considerable impact.

Future directions to achieve food security, poverty alleviation and environmental security

Can agriculture evolve to provide food security, poverty alleviation and environmental security without an increase in water use? 
 David Molden showed you that to limit the increase in arable land and reduce overall water use by agriculture would require a major increase in water productivity. Not at all business as usual! And it should be done in a way that increases access to land and water resources for resource poor farmers and increases the opportunities to increase benefits from other uses – be it fish, forestry or ecosystem services. As an aside, I would like to compare the current water crisis to the energy crisis of the 70s. Some people use the low energy prices of the 90s as proof that the energy crisis of the 70s was baloney – just scare mongering by doomsday prophets. But I would submit that the major focus on energy in the 70s led to a massive focus on energy research that has brought us major increases in energy efficiency, recycling and renewables. Perhaps that is what we really expect of the “water crisis” of today too – a renewed focus on using water more efficiently, effectively and, of course, equitably!

This is truly a global challenge that the CGIAR and its partners could take up.

Responding to such a challenge would require a considerable change in approach. It would require a paradigm shift: looking systematically at productivity in yield per unit of water as well as yield per unit of land. It would also require an integrated system-wide approach encompassing genetic improvement, better management of soil water and soil fertility, introduction of crops such as fish to make a better, all-round use of water, improved delivery of water services, as well as a participatory approach to natural resources management, with a focus on resource-poor farmers, at the watershed level.

Can the Future Harvest centers deliver?

A recent review of the status of breeding for tolerance of abiotic stresses by John Bennet of IRRI, written on the request of our TAC Chair, Emil Javier, is quite optimistic. The recent advances in genomics, the development of advanced analytical tools at molecular level by the public sector in ARIs, provide a basis for understanding the mechanisms of stress tolerance. It concludes that investments by the CGIAR in the new tools for gene discovery will produce breakthroughs in our understanding of abiotic stress tolerance that will benefit all mandated crops. It also concludes that the combined resources for of the CGIAR for this work are immense but under-utilised. While drought is the most important, it is also the most intractable of abiotic stresses. Bennet concludes that there is considerable scope for improvements, however. Developing plants that are high-yielding even when grown under recurrent mild water deficit would benefit both irrigated and rainfed crops. Opportunities for doing so are summarized in table 1.

Table 1. Opportunities for enhancing drought tolerance.

Strategy
Examples

Genetics – drought escape
Short duration plus seedling vigor to reduce yield penalty

Genetics – drought avoidance
Deep roots with root tips able to penetrate hard pan (rice)

Genetics – drought tolerance
1. Enhanced expression of transcription factors that are master switches of several drought tolerant pathways.

2. Osmotic adjustment in roots and leaves to retain water.

3. Hydrophobic barriers in roots and leaves to retain water.

4. Aquaporins (water channels) to speed water movement.

5. Altered hormonal signalling among roots, leaves and seeds.

Genetics and water management
Aerobic rice for water saving in irrigated environments and high yields in upland environments.

Source: Bennet (2001).

The combined plans of, and opportunities identified by, the centers outine a number of promising strategies to increase water productivity, alleviate poverty and conserve biodiversity. I give a number of examples, without claiming to be complete and with apologies to the researchers working on possibly even greater opportunities that I am still unaware off:

· IRRI has taken on the challenge to modifying the rice plant, dubbed “aerobic rice”, so that it can be grown like a dry land crop such as maize, while achieving high and sustainable yields. IRRI is also hoping to incorporate the C4 photosynthetic pathway into rice to further increase yield and water use efficiency of rice. CIMMYT is also very optimistic about further improving the drought tolerance of wheat and maize. Similar benefits could be expected for, for instance, the legumes in the arid and semi-arid areas that ICARDA and ICRISAT are working on.

· ICARDA and IWMI are working on the recycling of (treated) domestic wastewater for agriculture and have identified considerable opportunities to re-use water and recycle nutrients cost-effectively.

· CIAT, ICRAF, ICRISAT and IWMI – with NARS and other non-CG partners – are increasingly co-operating on INRM approaches to watershed management. Both new tools in the remote sensing – GIS – modelling area and a better understanding of participatory resource management at community level are likely to increase productivity and alleviate poverty sustainably in upland areas.

· IFPRI and IWMI are combining their efforts to develop a joint policy model
 that will help identify and analyse water and food policy options and ICLARM, IFPRI and FAO have put “fish” into food policy models.

· ICLARM, CIFOR and IWMI work on the agriculture-environment interface to develop opportunities for co-management of water for agriculture and the environment and lead to better valuation of the ecological services as well as fish and forest products linked to water use.
These are but examples to indicate the potential contribution of the CGIAR system – a player virtually unknown in the water sector – to play a major role in resolving the water crisis. The Comprehensive Assessment on Water Management in Agriculture that I spoke about earlier will focus on scoping this potential contribution. The Dialogue on Water for Food and Environment can contribute to an increased consensus among shareholders and stakeholders on desirable future directions. A CG Water Challenge Program, could match the Dialogue funds
 and focus on delivering the research to contribute to resolving the world water crisis.

To summarise, I conclude:

Can the Future Harvest centers – with partners – deliver? The answer is a resounding: Yes!

Is the CGIAR ready to take on the water challenge? I turn it over to you.
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� Presentation for the CGIAR Mid Term Meeting on 24 May, 2001, in Durban, South Africa.


� Also referred to as SWIM-2. For further documentation and a copy of the draft proposal for the Comprehensive Assessment please see the IWMI website: � HYPERLINK http://www.iwmi.org ��www.iwmi.org�, or contact David Molden at d.molden@cgiar.org.


� A Steering Committee has been formed comprising IWMI, ICARDA, ICRISAT, IRRI, ICLARM and IFPRI, contact persons have been named in all centers, a design workshop is scheduled for November 2001.


� Developed with an initial grant from the Netherlands government of 400 thousand US$.


� For a report of the planning and design workshop, held in December 2000, or a copy of the proposal, see www.iwmi.org.


� Cosgrove and Rijsberman (2000).


� FAO, GWP, ICID, IUCN, IWMI, UNEP, WHO, WWC, WWF. Frank Rijsberman, DG of IWMI, has been elected to chair the consortium that these organisations are currently establishing.


� A Secretariat for the Dialogue is being established at IWMI. Hans Wolter, currently Director Land and Water of FAO, has been recruited to the position of Director, Dialogue Secretariat, starting 1 October 2001. 


� While not a generally accepted fact, this is shown clearly in the literature, e.g. Hazell and Ramasamy (1991), Janaiah et al. (2000), Pingali et al. (1997), Pingali and Hossain (1999), Batia (1999).


� A review by the World Bank of 585 irrigation projects found an average economic internal rate of return (IRR) of 15%, substantially above the assumed opportunity costs of capital (World Bank, 1994). Many irrigation projects, particularly in Africa, under-performed however, or had major social and environmental external costs. This has led to strongly held differences of opinion concerning the benefits and costs of irrigated agriculture.


� There is no consensus on the poverty alleviation impacts of irrigation. Recent research led by IRRI, for instance, concluded for 6 villages in Madhya Pradesh, India, that incidence, depth and severity of poverty were substantially lower in the villages where there was irrigation – compared to rainfed villages (Janaiah et al., 2000). Similar research in Myanmar concluded that recent expansion of irrigation infrastructure in the 1990s has not increased household income, due to farmers’ inability to cope with the economic and technical demands of the new rice-based technologies (Garcia et al., 2000). The acrimonious debate on dam development has convinced many that water resources development threatens livelihoods. A recent article on the Mekong in Newsweek, for instance, was titled “Strangling the Mekong: A spate of dam building has stopped up Southeast Asia’s mighty river and may threaten the livelihood of millions who lie along its banks (Newsweek, March 19, 2001).


� A comprehensive review of the impacts of irrigated agriculture on wetlands and wildlife conservation (Lemly et al., 2000) concludes that the conflict between irrigated agriculture and wildlife conservation has reached a critical point on a global scale.


� This argument is laid out in detail in Molden et al. (2000).


� William Erskine, ICARDA (pers. com., March 2001).


� IWMI’s analyses of global water scarcity in recent years were not making this mistake – these are based on an assessment of trends in yield increase, particularly cereals. It would be fair to say, however, that these probably underestimated the potential for breeding drought resistant plants that are made possible by recent advancements in molecular biology.


� Ir51500-AC11-1.


� Focusing on irrigation efficiency, IWMI (1998) concluded that an additional 17% would be required in the period 1995-2025. FAO (2001) independently concluded it would be 12% for the period 2000-2030. Gallopin and Rijsberman (2000), in more normative scenarios developed for the World Water Vision (Cosgrove and Rijsberman) focused both on additional changes in lifestyle (diet) and on increased productivity in rainfed systems to arrive at a 6% increase.


� Integrating IFPRI’s IMPACT model and IWMI’s PODIUM model at a global scale, as well as developing joint tools at the basin scale.


� The donors initially interested in the  Dialogue for Water and Environment are also CGIAR members, but their Dialogue contributions are expected to come from other “windows” (water, environment) than agricultural research and would therefore be additional to the CG budget.
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