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Introduction
This report updates the interim report submitted to the Bureau of Reclamation in November 2006. A new section on the final project workshop and a discussion of additional activities that may be undertaken by the NM Water Dialogue with the SAHRA project researchers at the University of New Mexico (see note 5 below), has been added (beginning on page 8). In general, the outcomes confirm Dialogue participants’ recommendations from the second workshop (Table 1, p. 7) that protecting public values requires substantial institutional constraints on markets – even for leasing bulk water. 
Background

Water conservation can be, New Mexico Interstate Stream Commission Director Estevan López has noted, a “two-edged sword.” From the perspective of a state or federal manager of an over-stretched resource, conserving it is a “good” only if it results in reducing net depletions, enabling required interstate compact or international treaty obligations to be met, facilitating compliance with other legal obligations (such as ESA requirements, protecting senior water rights, etc.), or more broadly relieving stresses on the physical system. Whether water use efficiencies achieve other private goals, such as increasing crop yields, irrigating more land, or moving saved water to other uses is, from a public perspective, irrelevant. If government investments fail to achieve public benefits, they can be justifiably seen as providing public subsidies to private interests.
Conservation of water means increasing the efficiency of its use, so that water that was “wasted” becomes available, either for a new use or to be applied to offset a deficit. Technically, conserving is relatively straightforward.
 A variety of methods exists, some at low cost, for farmers and other users to be more efficient in their use of water. Economists predict that if gains from investing in conservation outweigh those costs, individuals will respond (as self-interested rational actors) to incentives to conserve, in order to reap gains from using the saved water for irrigating additional land, producing more crops, or from selling or leasing extra water to others.
Institutionally, the situation is more complex than the paragraph above suggests. In the unadjudicated Middle Rio Grande (MRG) basin, it is complicated by two aspects of what is widely regarded as the “property right” of water right claimants. On the one hand, beneficial use being “the basis, the measure and the limit of the right to the use of water” (§72-1-2 NMSA 1978), any reduction in use carries with it the possibility of an eventual reduction in the amount of the right. “Use it or lose it” is the operative assumption of irrigators, and it has been reinforced (at least until very recently) by the water distribution practices of the Middle Rio Grande Conservancy District (MRGCD), the agency responsible for conveying and delivering water to most of the irrigators in the MRG Basin. In addition to irrigating to grow crops, individuals may “use it” for several reasons, such as ensuring that they maintain the full extent of that right for their own use, or to pass down to their heirs, or to try to extract the maximum value of the right if they decide to sell it.
The other relevant aspect of a water right is the ability of its owner to convey that right to another party, through sale, inheritance or the like, as long as the recipient of the transfer intends to put the water to beneficial use. Water rights first put to use for irrigation are “appurtenant” to the land irrigated, and can only be “severed from the land” with the landowner’s consent. A transfer may change the point of diversion or purpose of use of the water, but any change must be “without detriment to existing water rights” (non-impairment), “not contrary to conservation of water,” and “not detrimental to the public welfare of the state” (§72-5-23 NMSA).

In both of these respects, a water right is a somewhat restricted property right, a license or permit from the state allowing the holder to use a certain amount of water (if it is available, and depending on priority in time that the right was established), for only as long as the holder is putting it to beneficial use. Physical water acquired under that permit (or right) may be leased, but once it is permanently transferred (sold), the seller in theory foregoes all other opportunities to benefit from that right. The relative importance of these two aspects: tenure (holding and using a right), and alienation (selling it), can be altered by other incentives that structure the market for water and water rights. A recent example is the MRGCD’s practice of encouraging the sale of historic (pre-1907) water rights through its willingness to provide “banked” irrigation water to former owners who sell those rights to developers.
 
The Water Conservation Incentives Project: A Search for Solutions
The Water Conservation Incentives Project (WCIP) was designed to focus water users’ and policy makers’ attention on institutional motivations and barriers to conserving water – the legal, economic and social arrangements and incentives – the “working rules” – that shape individuals’ decisions about investing in conservation practices. The Bureau of Reclamation’s conservation field program in Albuquerque provided partial funding for this project in September 2004, with the long-term aim of producing measurable savings of water and reducing conflict among parties with strong and very different preferences about how water should be allocated and used.
The project’s organizers were a committee of Dialogue Board members representing diverse interests who began this work on the assumption that multi-stakeholder dialogue offers a promising approach to identifying cultural, socioeconomic, and legal barriers to the implementation of conservation measures and, by building trust among individuals across stakeholder groups, learning whether “getting the incentives right” can increase the willingness of all stakeholders to take concrete steps to improve the efficiency and productivity of their water use. Early meetings of this group in the spring and summer of 2005 focused on important definitional questions.
Scarcity – a structural imbalance between an uncertain and highly variable supply and increasing demand – was seen as the underlying issue. Despite growing understanding of the chronic deficit situation generated by regional and state water planning processes, the extent to which conservation can generate real savings and make water available for new uses is disputed. In its initial efforts, the WCIP committee found that resistance to serious consideration of conservation and efficient water management also reflects New Mexicans’ reluctance to confront the physical limitations of the resource. However, the committee also identified changing societal values associated with allocation of a finite and essential resource to meet basic human and ecological needs as a major factor in raising awareness of the need to address the trade-offs involved.

As it studied possible solutions, the WCIP committee became increasingly aware of recent research in resource economics on these questions, some of which has been done at New Mexico State University and the University of New Mexico. The committee sought to understand and explore the hypothesis that the development of markets in water rights could spur significant investments in conservation through treating water and water rights as tradable commodities, promoting transactions that achieve the most economically efficient water allocations. 
Although market-oriented water policy reforms have been advocated since at least 1980 in many quarters, these issues had so far been avoided in New Mexico’s regional and statewide water plans, except as vague generalities. Both the 2003 State Water Plan (SWP) and the MRG regional water plan call for measures to improve technical information about water supply and uses, about surface-groundwater interactions, and related issues, and the state plan, for instance, says that the State should “consider providing…economic incentives, including low-interest loans, for agricultural users to implement best management practices to maximize conservation and efficient water use” (SWP: 26). But these plans fail to address specifically what kinds of economic or other incentives could achieve public objectives, as well as the social, cultural and political factors that complicate the implementation of market-based conservation incentives. 
Following the direction of the Dialogue Board at its April 2005 meeting, the Executive Director discussed these questions with the ISC Director in June, and members of the Board’s WCIP committee explored them in mid-July with a group of NMSU faculty who had been working on institutional barriers to conservation. In September a similar meeting was held with faculty of UNM’s economics department.
 The committee hoped these meetings would be a prelude to a series of workshops focused on the Middle Rio Grande basin to involve stakeholders, agency officials, and “experts” whose work and livelihoods would affect and/or be affected by rules that provide incentives. However, feedback from these conversations caused the committee to rethink the objectives of the project and its design. 
The general thrust of the economists’ comments at both the NMSU and UNM meetings was that our project’s aims were too global and general. Some also thought that it failed to come to grips with what they believed is the underlying reason that senior water right claimants (in an unadjudicated basin) are uneasy about making any changes that would “save” water: lack of assurance about the security of their rights. The meeting with UNM provided an opportunity to refocus the project’s efforts when Professor David Brookshire suggested that concrete issues could be raised by first having workshop attendees participate in a computer-based experiment then being developed, which he described as a “stylized simulation.” He noted that microeconomic theory posits that markets focus individuals’ attention on scarcity, sending strong signals for people to conserve resources in their own interest, by providing opportunities for exchange that will leave both parties to a transaction better off. 
Dr. Brookshire’s research purpose was to “examine the feasibility of a lease/market based allocation of the middle Rio Grande water resources.”
 Based on a hydrological model providing information about surface water flows and diversions in six reaches of the MRG between Cochiti Dam and the inflow to Elephant Butte Reservoir, and simple assumptions about individuals’ economic behavior, the simulation experiment was designed to test how a voluntary water leasing or water banking exchange process might operate. Dr. Brookshire had been developing and conducting the experiment with groups in a computer laboratory setting, where participants role-played different categories of water right holders (farmers, Native Americans, environmental users, and a city), voluntarily trading water for money (i.e., buying or selling bulk water) under various flow conditions. Participants in the research up to that time had consisted mostly of individuals whose lack of prior involvement in water and water rights issues had predisposed them to accept naïvely the behavioral assumptions of the model. Dr. Brookshire and the committee agreed that having a more “water-aware” group participate in the experiment could be helpful both to his research and to the Dialogue’s WCIP objectives.
The experiment and first follow-up workshop 

The WCIP committee, and later the Dialogue Board, at its September 2005 meeting, considered Dr. Brookshire’s proposal and agreed to participate in the experiment and a follow-up discussion. Although this process differed significantly from the initially proposed project design,
 the Board saw the possibility that the model Dr. Brookshire and his colleagues were developing for temporary water leasing might provide a way of testing the strength of a market incentive for a water right holder to “conserve” in order to reap an economic benefit from leasing the saved water. At the same time it would enable participants to consider what might be missing in a “pure” market-driven system. The Board agreed to assemble a group of fifteen individuals (the number needed for the computer experiment). Nine were Dialogue Board members, and the others were also well versed on water issues.
 
The experiment was conducted on November 12, 2005. The first workshop discussion followed immediately. It was wide-ranging in its exploration of issues it raised: How realistic was the trading “environment”? How realistic were the assumptions of the behavioral model driving the simulation from the players’ point of view? What were potential “third party” implications of supposedly temporary leases of water? Was short-term leasing really a subterfuge to permit transfers to respond to permanent demands in a chronic condition of over appropriation? No conclusions emerged from the first conversation, but most participants in the experiment agreed that the discussion should continue, and that this forum should be the venue for further work on the WCIP. More discussion about this first session can be found in Molly McIntosh’s article in the Winter 2005-06 issue of Dialogue.
The second follow-up workshop
During the initial November 2005 “debriefing” workshop following the experiment, participants identified several problems involving the temporary leasing of water held by irrigators, but they didn’t come to any firm conclusions. The researchers had been careful to avoid the matter of historic water rights and the security of farmers’ tenure to their claims by focusing only on short-term leases and asking participants to assume that the basin had been adjudicated. Thus it seems fair to assume that uncertainty about an individual’s water right – its priority and extent – was unlikely to be a significant intervening variable in irrigators’ trading decisions. What happens to the saved and traded water itself was more likely to be a factor. The discussion at the second follow-up workshop, held in July 2006, provided some qualitative evidence that validated this hypothesis.

The participants in this workshop included eight of the original experiment group members and four new individuals recruited to substitute for some of those unable to attend. The workshop, which lasted four hours, began with a review of the purpose and modeling assumptions used in the simulation experiment, and of the results so far. The review documented the researchers’ contention that the “price paths” of trading in numerous runs trended toward greater market efficiency (following expected demand functions), and that the experimental subjects made multiple trades, indicating that they were able to “handle the cognitive complexity” of the information the models provided. The researchers also asserted that their results showed that under experimental conditions subjects with different “utility functions”
 sought to achieve their unique needs “motivated by monetary rewards and punishments” in the experiments. Some members of the group who had participated in the experiment questioned this characterization of the motives for their trading behavior, and this became a springboard for the ensuing discussion.
Questions posed
The facilitator suggested that the workshop participants should focus on three questions or issues:
· Identifying third-party effects and how to deal with them;

· Design of the trading system, and rules needed to make it equitable;

· How to build appropriate incentives into the operation of a water-leasing market to meet public objectives.

Members of the group viewed these questions as overlapping, but also as relevant at two levels:
1. At the level of the experiment, how can the behavioral model and trading rules be refined and elaborated to make the decision situation more realistic for the actors? 
2. At the “real world” level, what are the implications of these considerations for crafting institutions for water markets? 
Although the discussion did not always distinguish between the two levels, this report focuses primarily on the “real world” level, bearing in mind that market-based price signals are generally understood to provide important information that individuals can use in deciding whether to invest in water conservation practices or technologies. 
Discussion summary 

I: Third-party concerns
The workshop discussion of third-party effects (“externalities” in economists’ language) dealt almost entirely with transfers of water from agricultural to urban (municipal and industrial) uses. “Third-party” refers to costs imposed upon (or incidental benefits to) parties or interests other than those engaging in a transaction that are not accounted for by the buyer or seller. Third parties can include individuals, communities, or society as a whole (as in transactions that result in ecological degradation). New Mexico water law recognizes impairment of an existing water right as an unacceptable externality. It prohibits the State Engineer from approving a transfer that would impair the exercise of that right, or requires him to place conditions on it to mitigate the harm. A body of case law defines situations that would create impairment. The other two criteria that the State Engineer must apply to his decisions are (as noted above) whether a proposed transfer would be “contrary to the conservation of water or detrimental to the public welfare of the state” (§72-5-23 NMSA).
These latter two criteria remain undefined, but would have to be invoked to provide a legal basis for defining the scope of market leases of water even under a short-term trading regime as suggested by the experiment. Participants in this workshop were less concerned with any individual transaction than with aggregate or cumulative effects of an active market in “agriculture-to-urban” exchanges. Externalities that affect the public welfare are likely to result from multiple transactions, particularly if supposedly short-term leases are used to satisfy long-term, ongoing consumptive-use demands. 
Workshop participants listed a number of third-party concerns that they thought would be present in the “unmediated” trading environment of the leasing regime used in the experiment, a commodity trading system known as a “double oral auction,” in which no regulatory approval or oversight is needed for any given transaction. Both physical and socio-economic externalities were identified as imposing constraints on the willingness of potential providers (irrigators) to participate in the leasing market (and thus to forbear using water or to seek water use efficiencies in order to be able to participate). The left-hand column of Figure 1 below lists several of the major concerns identified by the members of the workshop group.
II. Options for mitigating negative externalities and creating appropriate incentives 

The consensus of workshop group concerns appears to be that institutions matter, and that they need to accommodate a variety of situations. Most members of the group agreed that all water movement transactions are not equal, even in the context of temporary leases of bulk water. They saw a need for evaluative criteria to be established and enforced, so that the clearing of a trade would be subject to some sort of review. 
Of course, the Office of the State Engineer (OSE) does review applications for permanent water right transfers according to the statutory provisions noted above. However, OSE has viewed the current process as “time-consuming, limiting [its] effectiveness…in time-critical instances,” and stresses in the State Water Plan the need for an “expedited transfer process…balanced with protection of existing cultures, traditions, and water rights” (SWP: 44-5). The SWP identified “water banks” (substantially identical in function to the leasing mechanism described above), “allowing the temporary reallocation of water…without the need for a formal water right transfer,” as a means for providing “an efficient and timely alternative…to mitigate short-term shortages.” However, because the SWP also recognizes the OSE’s responsibility to protect “the customs, culture, environment and economic health and stability” of affected communities, “water banks and transfer processes must provide for full public notice and opportunity to protest” (SWP: 45). Thus there is an unresolved tension between the State’s concerns about timeliness and efficiency on one hand, and negative externalities on the other.
The right-hand column of Table 1 below lists several suggestions by the workshop participants to begin to address specific concerns and to specify rules for the operation of a leasing market that may provide incentives for farmers in the MRG to participate as leasers, and for potential lessees as well to have greater certainty about the terms of the agreements. These were only preliminary ideas and were not subjected to analysis of their benefits and costs. It is obvious that serious oversight of a leasing market by the OSE would raise transaction costs on some or all trades. 
In the case of movement from irrigated agriculture to urban use the overriding concern of the workshop group was that a critical number of such “temporary” trades would result in a permanent loss to agriculture, and the mitigating strategies proposed by participants reflected this concern. However costly, it seems that only if the affected parties – including third party interests – have a clear understanding of, and come to accept, the “rules of the game” is there likely to develop a robust market in temporary leasing.
Table 1. Significant “third-party” issues constraining workshop members’ acceptance of or participation in a short-term water leasing market in the Middle Rio Grande Basin
	Potential problems identified a
	Suggested mitigating rules and incentives

	Lack of transparency – transfers may be unknown except to transacting parties (1, 8)
	1. Provision for notice to potentially affected third parties in leasing transactions in proportion to likely impacts.

	Buyer’s and/or seller’s lack of knowledge about bio-physical effects of a specific transfer or cumulative effects of many transfers on riparian environment (2, 3, 5-8)
	2. Limits on what is transferable to recent historic use, with consideration of ecological impacts on “move from” and “move to” locations.

	Absence of concern for or attention to cumulative effects on hydrologic deficit; e.g., reduction in aquifer recharge  (market that increases transfers may exacerbate impacts, including degradation of water quality) (2, 4, 5-8)
	3. Provision for “tithing” (in wet water) where some percentage of transferred water is dedicated to an ecosystem use.
4. Provision for seller to choose uses to which leased water may be put. 

	Unforeseen cumulative impacts of changes from “climate-responsive” to non-responsive uses, accelerating impacts of drought conditions (2, 4, 5, 8)
	5. Clear geographic boundaries limiting market areas within which trades can occur.

6. Increased funding (from tithing?) for research on ecological functions of agricultural land.

	Increased cost of operation of irrigation delivery system (MRGCD) to remaining farmers, diminishing viability of agricultural economy (1, 8)
	7. Compensation to leasers of water to ecological uses; no tithing for ag-to-ag transactions that have no significant environmental impacts.

	Social and economic costs of loss of traditional cultures and associated values (2, 4)
	8. Clearing of trades to require appropriate level of approval dependent on potential impact and consideration of cumulative effects

	Aesthetic impacts and economic losses associated with desiccated riparian corridor (1, 2, 3, 6, 7, 8)
	

	Potential for permanent loss of farmland and implications for food security (4, 5, 7, 8)
	


a. Numbers in parentheses refer to relevant mitigating rules and incentives
The third workshop and prospects for further collaboration 

A third workshop to continue the dialogue and to add additional substance to the suggestions explored above was scheduled, after considerable delay, for September 14. Some of the delay resulted from the inability of the UNM-SAHRA researchers to make substantial progress in incorporating “third-party effects” identified by participants into their modeling efforts. The workshop was attended by seven Dialogue participants (see the Appendix for a list), and by Professor Brookshire and graduate student researcher Craig Broadbent. Because the researchers had made little progress in addressing Dialogue comments and recommendations from Workshop 2 (Table 1, above), the agenda for the day did not focus specifically on analyzing or modifying the suggestions for rules and incentives offered there – what Dr. Brookshire termed “regulatory changes.” Instead, a few more general principles and conclusions emerged from this workshop, and the discussion below is organized around the most salient points on which participants agreed.
Having a baseline understanding of the hydrologic realities in a specific place is necessary before an appropriate market model can be built.
At the outset the researchers stressed that their focus had shifted from the MRG to the Mimbres Basin during the past year (because of funding constraints and opportunities). Based in part on earlier Dialogue input, they had modified the model used in the original experiment to provide a “more realistic profile of the farmers’ decision problem,” (SAHRA 2007) and with funding from the State Engineer were attempting to apply it to a short reach of the Mimbres. They provided a description of problems encountered in this effort to the group. The ensuing discussion, which involved comparing the two situations, made clear that the local hydrologic context counts in devising acceptable arrangements for leasing markets. From their efforts at modeling third-party effects in the Mimbres, the researchers became acutely aware of the importance of understanding the physical functioning of the hydrological system at an appropriate scale prior to designing a trading regime within that reach. Dialogue participants and the researchers came to agreement that “the hydrologic foundation of whatever basin you’re talking about must come first. The system takes its share of water, period, so you’d better write hydrologic reality into your market equation.” Although this principle is implied in a number of the problems identified in Table 1, and in the recommendations for mitigating rules (e.g., 2, 3, 5, and 8), the group made it explicit.
Achieving mass balance requires effective OSE enforcement of leasing rules.
Dialogue participants’ concerns remained focused on the central question posed early in this project: can a lease-trading regime be designed so that it encourages conservation that provides net benefits that include the social-ecological system (i.e., “third parties,” broadly defined)? Discussion based on the Mimbres presentation proved helpful in this context. For instance, the researchers raised the idea of “stacking” (a rule that would provide the ability to acquire more rights and apply more water to a parcel than it would otherwise be entitled to in order to grow high-water-use crops). Farmer-participants in the development of the Mimbres model had argued that stacking was essential to any leasing regime that would be acceptable in the Mimbres Basin. This led Dialogue participants to question how such flexibility could encourage conservation (in the sense of assuring maintaining “mass balance” within the physical system.
 Though it might do so, participants agreed, measurement of actual use and enforcement would be critical to making such a rule work. (It is necessary to “dry up” – or reduce to the extent of the lease – land from which water is moved to ensure that “stacking” on the “move to” acreage does not alter the mass balance equation.) The ability of the State Engineer to monitor and enforce limits on use agreed to in any lease needs to be added to the recommendations in Table 1.
A tithing requirement on a lease may contribute to ecosystem sustainability.
The difficulties of assuring mass balance are not simply questions of enforcement, however. Time-and-place-specific variables, including varying precipitation amounts, groundwater depletions unrelated to a particular lease transaction (whose effects on the system are not immediately evident), and currently unpredictable impacts of climate change (below) can be mitigated by requiring dedication of a portion of leased water to the river. This suggestion – tithing – was included in Table 1 (#3), but the importance of maintaining mass balance within the hydrologic system provides a clearer rationale for the recommended rule.
Climate change uncertainties reinforce the need for “adaptive governance”
 in crafting and administering leasing rules.
A final area of agreement among Dialogue participants and SAHRA researchers alike was that the hydrologic models used to test the feasibility of any leasing regime must include a factor for the potential impacts of climate change. If model assumptions are based on historic data, both modelers and policy-makers who rely on them must be prepared to revisit policies based on those assumptions when, in one participant’s words, an “upset factor” is triggered.
 
Future relationship: collaborative work between SAHRA researchers and Dialogue members should continue. 
In concluding, Prof. Brookshire stated that the Dialogue group had become the researchers’ “core” sounding board, and that he hoped the relationship could continue. Having noted at the start of the workshop that disruptions in their schedule had meant that they had “been unable to grapple with [much of the Dialogue input] yet,” he hoped that a session to focus on specific “regulatory changes” could take place by next summer (2008). Although this workshop constitutes the final chapter in the Bureau of Reclamation’s funding of the WCIP, it may be only the beginning of a longer term fruitful collaboration in which natural resource economists, modelers, hydrologists, and issue advocates engage in a learning enterprise that contributes to sustaining social-ecological systems largely defined by the availability of water in our state.
Participants in planning meetings with academics:

NMSU, July 15, 2005

Frank Ward, Professor, Agricultural Economics  

Rhonda Skaggs, Professor, Agricultural Economics  

Brian Hurd, Assistant Professor, Agricultural Economics 

Phil King, Associate Professor, Civil Engineering

Leeann DeMouche, Specialist, Extension Plant Sciences

Dialogue WCIP Committee: Beth Bardwell, John Brown, Dick Kreiner, Elaine Hebard 

UNM, September 8, 2005

David Brookshire, Professor, Economics

Bob Berrens, Professor, Economics

Janie Chermak, Associate Professor, Economics 

Susan Kelly, Associate Director, Utton Transboundary Resources Center, UNM School of Law 

Dialogue WCIP committee: Beth Bardwell, John Brown
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Workshop 3 

Participants 
Participants 
Participants
November 12, 2005
July 15, 2006
September 14, 2007
Leanne Leith
Jean Witherspoon
Lisa Robert
Jean Witherspoon
Lisa Robert
Dick Kreiner
Frank Robinson 
Cyndie Abeyta
Janet Jarratt
Lisa Robert
Dick Kreiner
Steve Harris
Cyndie Abeyta
Kathy Grassel
Charlie Lujan
Conci Bokum
John Brown
Frank Titus
Dick Kreiner
Janet Jarratt
Elaine Hebard
Elaine Hebard
Frank Titus 

Kathy Grassel
Sara Rhoton
UNM/SAHRA
John Brown
Deb Hibbard
David Brookshire (UNM)
Janet Jarratt
Nejem Raheem
Craig Broadbent (UNM)
Steve Harris
Naomi Engelman 
Don Coursey (by phone)
Adrian Oglesby

        (Univ. of Chicago)
Brian Greene
UNM/SAHRA

Frank Titus
David Brookshire


Craig Broadbent

UNM/SAHRA
Vince Tidwell

David Brookshire 
Molly McIntosh, Facilitator

Craig Broadbent

Molly McIntosh, Facilitator
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� Beth Bardwell, Conci Bokum, Elaine Hebard, Janet Jarratt, Dick Kreiner, Frank Titus, and Jean Witherspoon, together with (now former) executive director John Brown, comprise the WCIP steering committee.


� “Relatively” is an important qualifier, because some efforts at conservation may have adverse impacts that are not intuitively easy to grasp: lining irrigation ditches that reduces aquifer recharge, for instance; or indoor conservation that diminishes return flows to the river.


� This practice is documented and discussed in the August 2006 issue of APA Watermark, the newsletter of the Assessment Payers Association of the Middle Rio Grande Conservancy District.


� A list of participants in these meetings is in the Appendix.


� This project is part of a larger multi-university research consortium called SAHRA (for “Sustainability of Semi-Arid Hydrology and Riparian Areas”), a National Science Foundation science and technology center based at the University of Arizona. 


� This change was discussed in the Dialogue’s October 10, 2005, annual program performance report to the Bureau of Reclamation. 


� Participants in both the experiment and the follow-up workshops are listed in the Appendix.


� For instance, “farmers” require sufficient water to produce a crop, and under drought conditions where success is uncertain they may decide instead to lease their water as an alternative; “environmental users” seek a minimum stream flow necessary to protecting the silvery minnow, etc. 


� It was noted in discussion that SB 461, entitled “Water Conservation and Allowances” (amending §72-5-18 NMSA 1978), signed into law this year, provides that water conserved on one parcel of land can be similarly “stacked” to provide water for high water-use crops on another parcel. 


� “Adaptive governance” is similar to adaptive management, implying building feedback loops to enable policy actors to learn from the effects of policy decisions and to make appropriate changes, but it is a broader concept. “Governance conveys the difficulty of control, the need to act in the face of uncertainty, and the importance of dealing with diversity and reconciling conflict among people and groups who differ in values, interests, perspectives, power, and the kinds of information they bring to situations” (Dietz et al. 2003). We view adaptive governance (cf. Scholtz and Stiftel 2005: 1-2, 5) as the development of governance institutions capable of generating sustainable policy solutions to complex problems that occur between different types of resource users who place competing demands on a finite resource, through collaborative experimentation, learning and decision-making. It extends the techniques of adaptive management to include uncertainties in human institutions as well as the natural system, and focuses on requirements for creating adaptive (learning) governance institutions that promote sustainability in the natural system. 


� Additionally, the fact that the researchers encountered a major “governance” problem in the Mimbres – the “stacking” issue – that wasn’t an issue in the MRG at all, suggests that concerns differ, and therefore market rules may have to adapt to “basin preferences.” It may be difficult for the behavioral model to capture such differences.





