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WATERSHED GOVERNANCE AND VULNERABILITY TO CLIMATE CHANGE IN HIGHLAND PERU


The shrinking glaciers of the Cordillera Blanca have drawn attention to vulnerability of water users in the Rio Santa Basin and residents of the Callejón de Huaylas.  Vulnerability to the impacts of climate change takes two forms: the increased risk of huaicos caused by the collapse of morainal dams holding back glacial lakes made larger by meltwaters;
 the second is the more insidious threat to lives and livelihoods with changes in water availability throughout the Rio Santa watershed.  


Implicit in much of the writing about adaptation to climate change is an assumption that the distribution of both hardship and ameliorative measures should be equitable as is the understanding that some people, landscapes, and ecosystems are or will be more vulnerable than others, and that some may be asked to bear more than their fair share of costs in of adaptation.  That said, there is no broad consensus about what equity means, and in the absence of shared meaning, it hard to know whose vulnerability is most deserving of attention or what adaptive strategies would be most effective.  


I argue that sound adaptive strategies would foster complementarities in water use and reduce the kinds of competition that concentrates resources in the hands of powerful water users at the expense of those who depend upon the resource for their health, livelihoods and subsistence. This raises two questions.  First, is the water regime emerging globally and in Peru designed to address changes in water availability in ways that are likely to be equitable, inclusive, and “sustainable” or will it concentrate power, provoke conflict and/or negative environmental change?  Second, can the most vulnerable water users influence this regime in ways that would enhance the security of their families, communities, and neighborhoods and protect the ecosystems on which they depend.  To answer these questions, we have to ask what equity and vulnerability mean in the context of the Rio Santa watershed, but first it may be helpful to offer a brief description of the Santa basin’s hydrogeography and the diverse uses and meanings of water in its upper, middle, and coastal reaches.

THE SANTA WATERSHED


To outsiders observing Andean glacial retreat, climate change is a problem of overwhelming significance.  In the Rio Santa watershed, it is recognized as important, but so are other problems that contribute to risk, inequity, ecological, and geological instability.  The Santa, one of the few westward flowing Peruvian rivers to flow year round, is fed by small streams originating in the Cordillera Negra in the west and by melt waters from the glaciated Cordilleras Blanca to the east.  From its headwaters in Lake Conococha the Santa descends through the Callejón de Huaylas, an agricultural valley flanked by the snow-capped Cordillera Blanca on the East and the drier Cordillera Negra on the West.
  At an altitude of about 2000 m., it cuts through the Cordillera Negra and flows toward Santa, a small port just north of Chimbote.  In its coastal reaches, the river forms the boundary between the departments of Ancash and La Libertad,).  Water use varies with altitude (See Table 2), but most water is used for irrigation. Demand for irrigation, hydropower, and domestic use is growing, and pollution is pervasive.  Over the last quarter century, the Cordillera Blanca has lost some 15 percent of its glacial cover (Zambrano-Baragan 2007: 9).  With glacial retreat, seasonal variation is becoming more pronounced, and melt water is forming new glacial lakes and overfilling others, increasing the risk of huaicos.  It is projected that the river depend on annual  precipitation and that the dry season volume of the river will be less than combined domestic, agricultural, and hydroelectric demand.   Even now, cross-sectoral and cross-jurisdicitional water conflicts are pervasive throughout the watershed.

The Puna


In the upper reaches of the watershed one finds wetlands, glacial lakes and numerous small streams, cattle grazing on natural pasture and small cultivated fields.  Water pollution and water retention are major problems in this zone.  The latter varies with grazing practices.  Mines, the principal source of pollution, have long been present on the puna, but the 1990s saw rapid expansion of the gran minería—mines owned by transnational consortia--and the pequeña minería, small operators working at the margin.
  Mineral development was Peru’s most important source of foreign exchange in 2006, and the government is not eager to discourage its development (Glave and Kuramoto 2007). Transnational enterprises pay royalties to the government, some fraction of which goes to the regional and municipal governments where the mines operate.  Members of “affected communities may also get preferential access to a employment in the mines.   While royalties are narrowly targeted, the environmental impacts of mining are diffuse.
  Dirt removal for ore extraction and road building brings naturally occurring arsenic and heavy metals to the surface, where they eventually flow into the Santa, and the leaching of tailing piles left by now defunct mining enterprises continues unabated. This uneven distribution of the economic benefits and environmental costs of mining has been a source of conflict in the Cordillera Negra (cite La Republica articles).

Tourism in the Callejóand Cordillera Blanca has increased with the creation of Huascarán National Park in 1975.
  Park officials cite uncontrolled mining, proposed dams and global warming” as major threats to the Park.  UNEP blames mine waste for stream acidification and reduction in vegetative cover (Silverio 2008).
  National park authorities have also criticized Egenor, a Duke Power subsidiary, for its plans to dam lakes in the park in order to move water from the puna to lower altitudes.  With climate change, cultivation of puna lands is increasing, putting additional pressure on grazing land.  

The Callejón de Huaylas



The threat of huaicos is one major source of vulnerability in the Callejón.  A second is the likelihood that water quality for agriculture and domestic use will deteriorate with reduced flows, and that reduced water availability during the dry season will reduce cropping intensity.  Water problems in the middle reaches of the Santa Valley, from the town of Recuay (3430 m) to the Huallanca hydroelectric plant (about 1500 m.), include pollution by mine wastes, agricultural runoff, urban untreated sewage, and solid waste dumpsites. Small- and medium-scale mines are common both in the upper reaches of tributaries like the Rio Marcará and along the Santa’s banks. Cal and coal mines have multiplied with growing demand for building materials.  Towns along the river are growing with migration out of the higher settlements, but as of 2005, none had a sewage treatment plant (Spang 2006).  Domestic water supply is an issue in many communities and small municipalities as systems built in the 1960s and 70s deteriorate beyond repair.


 The Callejón produces food for local markets and subsistence, but commercial and export-oriented production is expanding on fertile valley lands, particularly in Caraz.  Elsewhere, terraces have been abandoned with outmigration and the shift to livestock production, yet, as on the puna, Callejón agricultural lands--irrigated and rainfed-- constitute a significant reservoir of agrobiodiversity that is threatened by changes in water availability and allocation.5   


At the lower end of the Callejón, the Huallanca hydroelectric plant generates power for coastal cities and industries.  The plant, built in 1948 by the parastatal Santa Corporation, fueled the meteoric growth of Chimbote, its fishmeal industry and a large steel plant.  Fishmeal and steel fed urbanization and heightened demand for the river’s water. The power plant, now operated by Duke Energy, generates some 270 megawatts to supply the Callejón, coastal cities and industries.   Since 1993 the plant has faced opposition from local residents over the way it has regulated releases from the glacial Laguna Parón.  Duke has used its claim to technical expertise and the fear of huaicos to gain control over releases from glacial lakes in order to synchronize generating capacity with peak urban demand. This engendered bitter conflict with Caraz, whose water supply has diminished and local irrigator communities who need gradual releases appropriately timed for their watering tasks. The irrigators claim rights to the lake’s waters; while Duke claims that the state ceded control over the lake when it privatized management of the power plant.  In 2008 the campesino community, Cruz de Mayo, blocked Duke’s access to the lake, while Duke took pains to warn Callejon residents of impending disaster.  Local officials from Caraz and surrounding communities formed a Commission for the Recuperation of Laguna Parón, which petitioned government agencies.  Invited to discuss a compromise by central government authorities, the Commission refused, insisting that the meeting take place in Caraz.   A Yungay web site (Biodiversidad 2009) argues

. . . no es una simple revuelta contra una multinacional, sino que se trata de un verdadero problema por el uso de un recurso vital como es el agua..  Hay que dejar claro que la laguna puede desaparacer, y con ella el medio de vida de muchas comunidades y del núcleo urbano de Caraz.  Está en juego su derecho a la vida y a la gestión de sus proprios recursos.

This conflict is illustrative of the type of competition for water that would increase as the Santa’s flows diminish or become more variable.  Interesting is not simply the cross-sectoral nature of the conflict, but the pitting of rights claims against those based on technical expertise and the fear of water loss against the fear of a huaico.  Also interesting is local mistrust not just of Duke officials, but of regional and national government agencies.

The coast  


Below Huallanca, the river flows through the Cañon del Pato to the coast where its waters are coveted for hydropower, urban use and export agriculture.  Two large irrigation schemes—Chinecas in Ancash and CHAVIMOCHIC in La Libertad--compete for the Santa’s waters.  CHAVIMOCHIC, still under construction, will divert the Santa’s waters to the Chao, Chicama, Moche and Virú river basins in La Libertad and to the city of Trujillo (Oré et al. 2009; Kus 1987).6   In addition to increasing the reliability of the water supply for some 78,310 ha. of cultivated land, the project provides hydroelectric power for La Libertad.  Not surprisingly, CHAVIMOCHIC expansion threatens irrigators in Chinecas and other coastal systems on the Ancash side of the river.   In May 2008,  Peru’s Association of Exporters demanded that the public sector take contingency measures to counteract the impacts of climate change on their industry (La República 2008).  They were primarily concerned about irrigation and asked for guaranteed access to sufficient water to prevent what they predicted to be a loss of 4.5 percent of GDP.  The question is whether this goal can be achieved without reducing the water supply available to upstream users.  


On the Ancash side, the Santa supplies water to Chimbote’s residents and fishmeal factories.
  It is the third largest, and third most polluted city in Peru; about 70 percent of its inhabitants live in informal settlements, many on filled-in wetlands; 30 percent lack access to water for domestic use (Foronda 1998).
   Domestic water supply is contaminated by fishmeal plant wastes.  Lastly, the Chimbote-based NGO Natura reports that in-shore fishing and sea food gathering in the port of Santa have suffered due to lower flows and to degradation of water quality the river’s estuary.


Overall, demand for the Santa’s waters is growing due to urbanization, increasing demand for hydropower, and, most significantly, coastal export agriculture, a privileged economic subsector.  It is the dominant water user in the Santa watershed.
  The Callejón accounts for 40 percent of the watershed’s irrigated area and 70 percent of its irrigators; the coast accounts for some 70 percent of irrigated area (about 135,000 ha) and 30 percent of irrigators (Hendriks 2008).  Pollution too is increasing due to construction, agrochemical runoff, industrial waste, untreated sewage and solid waste, and most of all mining.  


These phenomena have given rise to numerous conflicts pitting cultivators against livestock producers, campesino communities against mines and the Huascaran National Park, communities against one another, upstream against downstream users, irrigators against Duke Energy, Chinecas irrigators against CHAVIMOCHIC, towns and communities against mines, fishers against polluting uses of the river, Ancash against La Libertad, communities dependent upon mining against those who are not, and what are perceived as local interests against what is construed as the national interest.   As competition intensifies with growing demand and glacial retreat, we can expect that it will exacerbate existing inequities and that conflict levels will rise.  Ideally water management institutions would address equity issues where competition is acute and supply is problematic.  But, community voices are often inaudible as are those of coastal fishers and poor urban neighborhoods in the watershed.  Finally, the need for water storage and water conserving infrastructure is growing more acute as potable water systems installed in the 1970s deteriorate.
SCARCITY AND EQUITY


The problem facing the Santa can be defined as scarcity, but it may be better understood as one of inequity and a lack of resource complementarity.
  Demand will outpace supply at some point, but scarcity is most often used as an argument for prioritizing the economic value of water over its social or ecosystemic value.  Emphasis on volume would obscure water quality problems.  With allocation to “highest value” uses, water would flow preferentially to powerful users raising questions of economic and political equity in its sectoral and spatial dimensions.  


Peru has more fresh water per capita than any other South American country (Olson 2006).  This makes it an attractive candidate for real and virtual water exports.  At the national level, however, water stress, an artifact of the economic and political choices that shape settlement patterns, is severe.  West of the Andes, absolute scarcity—the inability of existing water supplies to meet the basic needs of its population, is likely—to the extent that water continues to be allocated as an economic good in the context of climate change.2     

Treating Santa water as a scarce economic good intensifies competition, deepening inequities in water allocation.  Conversely, a water regime governed by equity considerations would accord more importance to making water uses complementary.  Complementarity implies that upstream water users would maintain the capacity of the landscape to safely store water and use it in ways that permit urban and agricultural reuse at lower elevations; that urban users respect the role of water in assuring their food security by practicing conservation and improving sanitation and solid waste handling; that the power sector would work with irrigators toward mutually acceptable compromises on water releases; and that coastal irrigators would recognize the value of water as a social and ecological good by producing crops that consume less water and contribute to food security.  It would also ensure that pest management practices do not harm downstream human and marine life populations.  The burden of behavioral change would fall most heavily on major polluters: the mines on the puna and the fishmeal factories around Chimbote.  

Water governance regimes have not always privileged the economic.  In an excellent discussion of water equity, Ingram et al. (2008) remind us that water governance has historically valued fairness over efficiency.  They make several points relevant to Santa governance.  First, because water is tied to place, equity necessarily takes into account its social and environmental values.  Second, that equity applies not just to individuals, but to groups of people in place.  Third, where community water management systems are largely in tact, governance decisions are often undergirded by a moral economy (in the sense of the term conveyed by Scott) that reduces vulnerability during periods of shortfall.  They disagree with those who argue that downstream users are more vulnerable than those upstream,
 and note that where water resource development is undertaken to spur economic development or even to alleviate poverty (as was the case with the TVA), upstream water users are likely to suffer.
  


Equity has economic and political dimensions.  These can be at odds.  Wilder (2008) defines economic equity in terms of access, affordability, and productivity; political equity has to do with transparency and user participation in the design and implementation of water policies.  Based on her work in Mexico, she concludes that neoliberal water reforms have enhanced political equity at the expense of economic equity.  To understand economic inequities, we need know how water is allocated among sectors and subsectors.  How, for example, does use of water for hydropower affect urban and irrigation water supply?  Does infrastructure divert water from food production to agroexports?  Do industrial uses trump urban domestic water use?  Where waters form or cross boundaries, jurisdictional or regional equity issues will arise.  Perceived inequities on any of these axes are problems for watershed governance.


In the Andean context, equity entails fair allocation of the river’s waters among different human and non-human user groups in place, delivery in good condition, and prioritization of life-supporting over income-generating uses where the two diverge.  It requires attention to (1) assignment of water rights and responsibilities, (2) provision of water to those with rights, (3) prioritization of domestic and subsistence needs during times of drought, (4) just division of responsibility for construction and upkeep of infrastructure, and (5) conveyance of water to users when required and in a useful state—free of severe contamination.  As water becomes scarce, seasonally or during droughts, moral economy dictates that crops will receive water before other economic uses, subsistence production before commercial crop production, and basic domestic before agricultural use.  This principle is reflected in many local irrigation arrangements and in the 1969 Peruvian Water Law.  

Vulnerability and Adaptation 

Vulnerability to changes in water availability may be a symptom of global inequality or inequities inherent in the regional or national water regime.  It is not solely a condition of individuals and households, nor is it solely a function of poverty.  As Ribot (2009) argues, vulnerability usually bears an inverse relationship to income, and it is aggravated by a lack of the capabilities described by Sen (1999).  These individual lacks make it harder for those affected by climate change to adapt.   Poverty helps to explain the vulnerability of residents of informal settlements in coastal cities, an important group of water users whose needs have been neglected (Foronda 1998; 2008).    


That said, it is useful to keep separate vulnerability and poverty for several reasons.  First, those most affected may not be destitute; rather they may be the humans and non-humans whose lives and lifeways are most intimately tied to particular micro-environments that are at risk due to the hydrologic impacts of climate change.  Second, at risk is not simply the welfare of individuals and households, but the already precarious set of agroecological and social relationships that define Andean societies (Boelens and Zwarteveen 2005; Boelens 2009).  Some would argue that to insist upon the value of preserving “lo Andino” is quixotic and inimical to the rational management of the Santa’s waters in ways that would best serve the public good.  However, this position ignores the present and potential contributions of Andean communities to agrobiodiversity, food security and a reservoir of knowledge and practices that could prove highly useful in adapting to climate change.  


If vulnerability is defined as a function of individual or household poverty, then adaptation strategies would emphasize building individual capacity to embrace change in the face of adversity.  If, however, it is defined in terms communities, lifeways and ecosystems, we need to ask how these can be made more resilient in the face of hydrologic change.  In this context, adaptation cannot be reduced to a question of just compensation for harm.  To the extent that maintenance of Andean ecosystems requires knowledgeable labor, high rates of outmigration could do more harm than good.  The governance issue is how well the interests of communities, their lifeways and ecosystems would be represented in water allocation and management processes.  Lastly, vulnerability may be tied less to an absence of wealth than an absence of power in a policy effectively silences or disempowers certain sets of water users and or their representatives.



In sum, the vulnerability of different users of the Santa’s waters and their ability to adapt to changes associated with glacial retreat will depend upon watershed governance:
 as water supply decreases or becomes more variable, more attention will need to be paid to the equitable assignment of water rights, to monitoring water access throughout the year, to the regulation of discharges, and to revising water allocation rules during periods of drought.  

Past watershed governance practices have proven inequitable because of (1) a durable bias favoring coastal development at the expense of the sierra; (2) devolution of responsibility for watershed management to government institutions lacking the administrative capacity, technical resources, and power to effectively control contamination and inappropriate water use; (3) lack of respect for Andean water management practices and institutions; (4) an overly economistic framing of water security issues by the Peruvian government and by international development institutions:
 and (5) intensifying competition for water in all reaches of the river basin among economic sectors, between communities, districts and regions, and between upstream and downstream users.  In brief, multiple vulnerabilities to the impacts of climate change may be at least in part a function of Peru’s policy environment.  That said, recent changes at the national level suggest that a new water regime is emerging.  Will it do more to address equity and vulnerability?  Can those most vulnerable to climate change influence the water regime in ways that would enhance equity and make their access to water more secure?
THE EMERGENT WATER REGIME


Water governance in Peru is an instantiation of a global water regime—a complex of relationships, institutions, and norms informed by a shared ideology or discursive framework (Conca 2006; Friedmann 2009).  This regime is comprised of international institutions, bilateral assistance providers, those who organize and shape the direction of the World Water Forum, and the private enterprises engaged in water resource development throughout the world.  Peru’s water regime reflects the norms and values of this consolidating global water regime not simply because of the global flow of information and ideas, but because institutions and actors that comprise the global regime are working to shape Peruvian water policy.  
The Dublin Principles and the Global Water Regime  


The 1992 Dublin Principles constitute the framework for the global fresh water regime and a point of departure for international water governance debates (Conca 2006; Finger and Allouche 2002).
  The Principles, an artifact of compromise, attempt to reconcile fundamentally different understandings about fresh water—as a basic need and human right, a critical ecosystem component, and an economic good to be efficiently allocated. The first Principle defines water as a finite, vulnerable resource and calls for its holistic management and protection of natural ecosystems, but it places the sustenance of life on a par with development.  The second principle calls for participation and subsidiarity—the devolution of decisionmaking to “the lowest appropriate level, with full public consultation and involvement of users in the planning and implementation of water projects.”  The third principle addresses women’s needs and participation in water governance.  Interestingly, while women are seen as requiring special attention, the needs of other social groups—indigenous peoples, ethnic minorities, the urban poor—are not considered.  The fourth principle defines access to clean water as a right, but at an “affordable” price.  Water is to be managed as an economic good to ensure its “efficient and equitable use” and to encourage its conservation and protection.
 


The fourth Dublin Principle usually takes precedence in policy decisions (Perry et al.1997: Finger and Allouche 2002).   Neoliberal policies favor privatization and privilege uses that bring the highest returns, whatever their implications for long-term soil and water conservation, human health, food security and agrobiodiversity, cultural values or natural landscapes.
    Definition of water as an economic good can encourage global trade in “virtual water” (Hoekstra 2008; Hoekstra and Hung  2005).  Water in the form of irrigated crops would flow from places where it is readily available to places where it is scarce.  Peru is already a net exporter of water (Chapagain and Hoekstra 2008).  Taking this logic to its ultimate conclusion, climate change notwithstanding, Peru would sell “excess” real water from the Selva and the slopes of the Cordillera Blanca by transferring it to the sunny, fertile but arid coast where it could be turned into asparagus, snow peas and biofuels and shipped to water-short regions.


The Dublin Principles are reflected in World Bank programs and policies involving the Peruvian water sector.
  These documents do not ignore ecosystemic or equity issues, but share both the economistic bias of the Dublin Principles and their focus on subsidiarity.  The Country Environmental Analysis (2006) is ambiguous with respect to subsidiarity.  New institutional arrangements envisioned in the report include a coordinating agency that would “insulate the government from short-term demands of water users”  (p. 217) and devolution of responsibility for river basin and irrigation district management to local councils and committees “with the involvement of a wide range of stakeholders.”
  The new national agency, in its view, would produce and disseminate information and would have a monitoring mechanism, enforcement capability, and a communications apparatus to raise awareness about water challenges.”  Citizens and civil society organizations, their consciousness suitably raised, would participate in “demand side management.”  The Fourth Dublin Principle is reflected in recommendations to set water fees equal to the opportunity cost of water and to charge fees for pollution.  



Documents for the Peruvian World Bank Water Resources Management Modernization Project (2009) show a similar ambivalence toward subsidiarity.  They  advocate bottom-up water management and building the capacity of participatory, integrated, river basin-level institutions, but at the same time see an important role for the central government and new National Water Authority (ANA).  Project documents call for a national expert-managed water information system and dissemination of a “new water culture” to policy makers, civil servants, children, and the public at large.  Water is unambiguously defined as an economic good that would produce a revenue stream from user and pollution discharge fees. 


Perhaps the strongest expression of the Fourth Dublin Principle is found in de la Torre et al. (2009), a preparatory document for the 2010 WDR.  Based on no in-country data, the authors conclude that shifting water to its most valuable use in Peru would significantly reduce the harmful effects of climate change and that inter-basin water transfers would alleviate regional scarcity.  They also support hydropower development and dam construction.  The 2010 WDR is similarly economistic, advocating  transferrable water rights, full-value pricing, and “well-regulated markets” as well as strong institutions and expert information.  The WDR report asserts that changes in water availability “may be so rapid and unpredictable that traditional agricultural and water management practices may no longer be useful,” and states “This is already the case for the indigenous communities in the Cordillera Blanca in Peru, where farmers are facing such rapid changes that their traditional practices are failing (World Bank 2010: 137).”
   This statement strips local cultivators of their authoritative position with regard to water governance in the Callejon while it enhances the legitimacy of universalized expert knowledge.   It portrays campesino communities and small municipalities of the Callejon as helpless victims of climate change, unable to solve water problems without ceding their authority to technical experts from Lima or from abroad.  This would be a reasonable response if water management practices in the Callejon are failing; ample evidence points to increasing stress on community-managed irrigation and domestic water systems. Climate change will likely exacerbate these stresses.  If so, would the shift in power implied by the Bank’s recommendations be a small price to pay for more precise water allocation?  Would “expert” management result in more equitable water allocation?  This would require that experts balance sub-sectoral requirements and ensure that all users get a fair share of a diminishing supply.
  Is this likely?  

The causal narratives and prescriptions in these World Bank documents suggest how Peru’s water regime might be reshaped to conform more closely with the regime.   It would be rich in data gathered by water management experts who belong to a global epistemic community.  Complementarity would apply only to the relationship between surface water and ground water use.  Water users might be foot soldiers in data gathering efforts, but would not play a determinative role in water governance.  Water governance would also entail the creation and dissemination of a new water culture, based on the assumption that the Peruvian repertoire of water management practices is no longer useful.  Subsidiarity would mean devolution of responsibility, coupled with tighter, better coordinated water management at the national level.   Water would be treated as a tradable economic good: the creation of uniform, transferrable property rights in water that would encourage development of water markets.   



The equity implications of this utopian project are unclear.  Who would the regime serve?  If responsibility for water governance is devolved without devolving resources and power and if knowledge about water is defined as coming only from above, will the pathologies of the center be reproduced on the periphery? Finally, what would the global regime mean for equity in place if rules come from the center and water rights are detached from place?
 

The Gardener’s Dog (El Perro del Hortelano) and Watershed Governance in Peru


Peru’s water regime reflects not only the consolidating global regime, but past Peruvian water management practice and political priorities, the interests of powerful water users, and a history of conflict with Sierra irrigators and campesino communities.  It is in transition, a “period of unresolved experimentation and contestation” (Friedmann 2009).  The ambiguities in the Dublin Principles and in World Bank documents are present in Peruvian water governance instruments.  how well do these instruments address the social as opposed to the purely economic uses of water, what they would mean for equity and vulnerability in the face of climate change, and how well they would support adaptation. 

Domestic political priorities.   Since President Alan Garcia took office in 2006, a new water law has been enacted and ANA and the Ministry of the Environment were established, actions stimulated by Peru-US Free Trade Agreement (TLC) negotiations.
In widely read op-ed pieces (2007, 2008), Garcia compared indigenous peoples and campesinos to “El Perro del Hortelano” who doesn’t eat the produce but lets no one else eat it.  He argued that indigenous and campesino communities should not be able to sit on resources that could be developed for the national welfare.  A subtext is that it is difficult to provide basic services to the scattered populations sitting on top of natural wealth, and that they should, for their own good, be urbanized.  Garcia (Economist has aggressively asserted the government’s right to reallocate natural resources for development and has sought to dissolve communal land tenure.
   In 2007 Garcia tried to introduce a bill making it easier for foreign investors to buy community lands (Salazar 2007) on the premise that “small farmers have neither the training nor the economic resources needed to add value to their property.”  Peru’s recent water management priorities reflect its export orientation and enthusiasm for the TLC, which has translated into support for the growth of mineral exports and for the expansion of cultivation for export on the coast and in the Sierra, where Garcia’s Sierra Exportadora program encourages commercial growers in the highlands to increase production for export (Oré et al 2009).  The effect of these programs is to transfer real water from domestic food production to exports and virtual water from Peru to Europe and the US in the form of fresh vegetables.
   

The 2009 water law.  One potential instrument for achieving greater equity in water governance is the water law.   Peru’s 1969 water law (DL17552) abolished private ownership of water and made all water property of the state.   Administrative control resided with the Ministry of Agriculture, which supervised a nested hierarchy of water user associations.  Irrigator associations established by law operated along side older organizational forms in highland communities if they operated at all (Lynch 1988; Gelles 2000; Trawick 2003).
  Communities accepting state aid for improving irrigation infrastructure were expected to bring local water management institutions into conformity with the code.  In theory, the law should have made water allocation more equitable and reduced vulnerability in times of drought, but enforcement was erratic, and private interests often prevailed.  


In 1994, the Fujimori government, with IDB and World Bank assistance, presented legislation, modeled on the 1981 Chilean Water Code, to privatize Peru’s water resources and create a market in tradable water rights.  Opposition to the law was formidable, particularly on the part of irrigators, and it was scrapped when Fujimori left office in 2000 (Slaughter-Holben 1999).
  


In March 2009 the Peruvian Congress approved a new water law.  Like much of the World Bank discourse on adaptation to climate change and integrated water resource management, the language of the new water law is ambiguous.  The question is whether it affords protection to vulnerable peoples and landscape in the Santa basin.   

A network of researchers and professionals organized by IPROGA has proposed modifications to the law that would address these protections.  That said, some provisions of the law do recognize the rights of indigenous and campesino communities.

It is probably that without these provisions the law would not have been approved by the Congress.

Decentralization.  Efforts at decentralization are reflected two laws passed early in this decade.  The Law for the Bases of Decentralization designated the design of water policies as a central government function, but assigned responsibility for sustainable management of natural resources and improvement of environmental quality to the regions (Oré et al 54).  The Organic Law for Regional Governments (2002) charged regional governments with participating in the sustainable management of water resources within the framework of watershed management and with promoting and implementing projects for irrigation, irrigation improvement and water and soil conservation.  Decentralization legislation assigned to the regions new water management responsibility, but with only circumscribed authority, which rested with the Ministries.  An exception was the transfer to the regions of special projects managed by the International Institute of Development (INADE).  Chinecas was transferred to the region of Ancash, and CHAVIMOCHIC to La Libertad.   

Interviews with regional bureaucrats and others in 2009 did not convince us that subsidiarity has meant transparency, democracy or even decentralization in water governance, at least in the Callejon.  Nor were responsibilities for regional water management matched by resources for capacity building or enforcement. Capacity to monitor and control pollution from mining activity was weak to nonexistent, due to the preponderant influence of the Ministry of Energy and Mines.


At the local level, a recent environmental law called for the creation of Environmental Committees for communities and small municipalities.  When we met with Ancashino members of these committees in 2008 and 2009, they argued that while their responsibilities for environmental oversight did not come with enforcement authority.  They could report, but couldn’t make change, and committee leaders found this highly frustrating.  Local irrigator associations still exist, but not water user associations that bring together different sectoral uses of the resource.  Responsibility for domestic water provision rests with municipal and community authorities.  
Water Management Institutions: Proliferation and Re-concentration or Just Proliferation?


The recent institutional history of Peruvian water management is marked by institutional proliferation.  During the first Garcia presidency, environmental responsibilities, including oversight and regulation of mines, rested mainly with the departments (now regions) (World Bank 2006; 28). In the 1990s, seeking to encourage international investment in mining and energy, the Fujimori administration, with World Bank support, encouraged sector-based water management policie.  He transferred environmental oversight for the environmental impacts of mining to the Ministry of Energy and Mines.  By 2004, sector-based management meant fragemented authority for water governance. At least seven ministries with water management portfolios had been identified.
  Beneath the ministerial level, Water Resources Superintendency of INRENA (Instituto National de Recursos Naturales), created in 1992, had until 2009, responsibility for water management, including oversight of irrigation districts, but because its was subordinated to the Ministry of Agriculture, it saw its mandate as irrigation development.  

Fragmentation of authority is replicated at the regional level; responsibility for water governance lay with regional offices of the ministries listed above except in  coastal valleys,  where irrigation management responsibility lay with district-level ATDRs (Technical Administrators) and the autonomous watershed authorities (AACH) created in the 1990s.
  The AACH have final decisionmaking authority on the use of irrigation waters within the basin.  At the local and regional level, other institutions with an interest in water management included the Huascaran National Park, municipal governments and campesino communities, local Environmental Committees, and irrigator associations.

ANA was established in 2008, and later that year, a National Water Resources Management System was instituted.  Water quality oversight was transferred from the Ministry of Health to ANA whose mandate is integrated water resource management.  This represents a change from earlier institutional arrangements; but past practice is reflected in the government’s decision to place ANA within the Ministry of Agriculture, thereby guaranteeing that irrigation will continue to be first among water management concerns.  


In theory, ANA’s presence in the regions should grow with time.  It plans to open offices (AAAs) in Peru’s 14 hydrographic regions and local offices at the river basin level (ALAs)(WB 2009).  The AAAs would act as water authorities in their respective regions.  However, special projects involving the storage or transfer of water across regional lines would still reside in the prime minister’s office.  According to the terms of the new water law, stakeholder participation in water management would channeled through a river basin’s Consejo de Cuenca, a body whose membership would reflect individual river basin characteristics.  Water Resource Modernization Program documents imply that devolution of water governance functions to the regions and watersheds will be gradual and will depend upon local institutional capacity, and it is not clear whether devolution implies more decision making authority for the watershed’s most vulnerable user groups.   The latter will probably continue to depend upon their own organizations like the Confederación Campesina del Peru (CCP), CONCACAMI (a national organization of mine-affected communities), REMURPE (the network of rural municipal governments), irrigator associations, communities and on the church and NGOs to exert pressure on their behalf in water governance fora and the legislative arena (Oré et al 2009; Cameron 2009).

Water rights.
Boelens (2009) notes that “one of the enduring assumptions of post-colonial law making for water management was that Western property institutions, and standardization of agreements among all, would be for the benefit of all and produce efficient rights and rational organization.”  The emergent regime, based upon this assumption, would in principle feature simplification of water rights and a unified legal framework encompassing all water uses.  Transferability is less likely.  Irrigators have long resisted attempts at privatization of water rights, which they view as prejudicial to their interests (Zegarra 2004).  But, as Boelens argues, simplification of water rights   would reduce the array of possible water sharing arrangements that could be implemented under changing climatic conditions and underminine the ability of water user groups to act collectively to manage water.


In sum, we see in Peru is movement toward new water regime, based on the Dublin Principles and the recommendations the World Bank and other international institutions.  But, it remains to be seen whether the emerging regime can resolve the problem of fragmentation of responsibility for water governance or whether subsidiarity will result in greater or more empowered participation on the part of vulnerable user groups or in stronger protections for at-risk places and ecosystems.  Without the participation of vulnerable water users, the price of water is unlikely to reflect its multiple values and rights will be simplified in ways that reduce the capacity of vulnerable highland communities to respond to climate change.  ANA’s location in the Ministry of Agriculture suggests that new institutional arrangements will continue to favor coastal irrigation and exports over campesino production and local and national food security.  

There are provisions in the water law that would permit the evolution of Peru’s water regime in directions that would be more likely to enhance equity, but transformation of the policy environment in which watershed governance happens will require that those whose vulnerability is greatest speak loudly and maybe carry big sticks.  

MAKING A PLACE FOR EQUITY


Myriad conflicts throughout the Santa watershed and at the national level suggest that that the Peruvian water regime is being contested, which raises the possibility that a more equitable regime could emerge, one that would do more to protect water users in the face of glacial retreat.  Ideally, this water regime would more complex and allow for more variation than the one envisioned by the international development community, and it would be based on reciprocity and complementarity rather than on competitivity.   

Protest activity in Peru and in the Callejon has resulted in the inclusion of some progressive language in the water law, but has done little to change existing power imbalances.  


At the watershed level, constructing a more equitable water regime would require a cohesive strategy on the part of those who are most vulnerable to changes in water availability—highland campesino communities, poor urban water users and in-shore coastal fishers—and those who would speak for place, ecosystem functioning and the biodiversity of cultivated as well as natural species.  This in turn would necessitate cross-sectoral, cross-jurisdictional, and upstream-downstream collaborations. 

Unfortunately, in the Callejon de Huaylas, fragmentation of interests is more common than cohesion.  This is even more true for the watershed as a whole where alliance building is impeded by the lack of preexisting ties uniting campesinos, urban water users and fishers—all groups who are disadvantaged in some respect by the water regime in progress and by logistic difficulties that raise the cost of interaction between highland and coastal water users who find themselves in a vulnerable position.  


Supporting vulnerable water user groups in their efforts to achieve cohesion and a more powerful voice in water management debates should be a key objective of social scientists working on adaptation to climate change in Peru.  This in turn suggests several areas for investigation.  One is research on the multiple dimensions of vulnerability to changes in water availability under different hypothetical water regimes.  A second would be an investigation of existing and potential water use complementarities at a watershed scale.  A third area, one which we are currently exploring with the Mountain Institute, is identification of civil society organizations and informal networks that could serve as building blocks for the cross-jurisdictional, cross-sectoral, and upstream-downstream alliances that will be needed to build a water regime that will reduce the vulnerability of people, places, and ecosystems to climate change.
REFERENCES
Alegria, Julio.  2007.  The challenges of water resources management in Peru.  Unpublished paper, Rural Water Supply and Sanitation Project for Southern Andes of Peru.  (SABASUR).  www.uwgb.edu/.../Full_paper%20Challenges%20Water%20Resources%20_JF%20Alegria_.pdf
Alfaro, Julio.  2008.  Conflictos, gestion del agua y cambio climatico:  Propuesta de adaptación al cambio climático y gestión del agua en Lambayeque, Piura y Cajamarca.  Lima: IPROGA Soluciones Practicas  ITDG.
Arrojo Agudo,, Pedro.  2006.  Water management in alpine regions.  Paper presented at 5th International Biennial Forum on Water Policy: Managing Upland Watersheds in an Era of Global Climate Change.  Banff, September 6-11.  http://rosenberg.ucant.org
Asociación Nacional de Periodistas Filial Huaylas.   2010.     http://anpfilialhuaylas.blogspot.com/

Bebbington, Anthony.  2009.  The new extraction:  rewriting the political ecology of the Andes. In NACLA Report on the Americas 42 (5): 12-20

Boelens, Rutgerd.  2009.  The politics of disciplining water rights.  Development and Change 40(2): 307-331

Boelens, Rutgerd and Margreet Zwarteveen.  2005.  Prices and politics in Andean water reformd.  Development and Change 36 (4): 735-758.

Budds, Jessica.  2004.  Power, nature and neoliberalism: the political ecology of water in Chile.  Singapore Journal of Tropical Geography 25 (3): 322-342

Cameron, John. 2009.  Hacía la acaldía: the municipalization of peasant politics in the Andes.  Latin American Perspectives 36 (4): 64-82.
Chapagain, Ashok K.and Arjen Y. Koekstra.  2008.  The global component of freshwater demand and supply: an assessment of virtual water flows between nations as a result of trade in agricultural and industrial products.  Water International 33 (1): 19-32.

Comisión Tecníca Multisectorial (Ministries of Agriculture; Defense; Economy and Finance, Energy and Mines; Housing, Construction and Sanitation; Health; Production).  2004.  Estrategia Nacional para la Gestión de los Recursos Hidricos Continentales del Peru.  December.  
Conca, Ken.  2006.   Governing Water: Contentious Transnational Politics and Global Institution Building.  Cambridge, MA:  MIT Press

Damonte, Gerardo.  2007.  The constitution of political identities in the Andes: mining, rural communities, social movements and protests in Bolivia and Peru.  Dissertation, Department of Anthropology, Cornell University, Ithaca, NY  
De la Torre, A.; P. Fajnzylber and J. Nash.  2008.  Overview: Low carbon, high growth: Latin American responses to climate change.  Conference Edition. Washington, DC:  World Bank

Economist.  2009.  The latinobarómetro poll: a slow maturing of democracy.  Table 3.  December 12, p. 44.

Finger, Matthias and Jeremy Allouche.  2002.  Water Privatisation:  Trans-National Corporations and the Re-Regulation of the Water Industry.  London and New York: Spon Press

Foronda, Maria Elena.  1998.  Chimbote’s local Agenda 21: Initiatives to support its development and implementation.  Environment and Urbanization 10 (2): 129-147.


2008.  Personal communication.  

Friedmann, Harriet.  2009.   Discussion: moving food regimes forward.  Agriculture and Human Values 26: 335-344.

Garcia Perez, Alan.  2008.  El perro del hortelano contra el pobre.  El Comercio (Lima),  March 2.   http://www.elcomercio.com.pe/edicionimpresa/Html/2008-03-02/el-perro-hortelano-contra-pobre.html

2007.  El sindromo del perro del hortelano.  El Comercio  (Lima) October 28.  http://www.elcomercio.com.pe/edicionimpresa/html/2007-10-28/el_sindrome_del_perro_del_hort.html
Gelles, Paul.  2000.  Water and Power in Highland Peru: The Cultural Politics of Irrigation and Development.  New Brunswick NJ: Rutgers University Press.  

Glave, Manuel and Juana Kuramoto.  2007.  La mineria peruana: lo que sabemos y lo que aun nos falta para saber.  Lima:  GRADE

Gobierno Regional La Libertad.  Proyecto Especial Chavimochic.  Datos Basicos.  

http://www.chavimochic.gob.pe/portal/wfrmInstitucional.aspx

Hoekstra, A.Y.  2008.  The relation between international trade and water resources management.  In Kevin Gallagher, ed. Handbook on Trade and the Environment.  Cheltenham, UK: Edward Elgar.

Hoekstra, A.Y. and P.Q. Hung.  2005.  Globalization of water reources: international virtual water flows in relation to crop trade.  Global Environmental Change 15 (1): 45-56.

Ingram, Helen, John M. Whiteley, and Richard Perry.  2008.  The importance of equity and the limits of efficiency in water resources.  In J.m. Whiteley, H. Ingram, and R. Perry, eds., Water, Place and Equity.  Cambridge, MA:  MIT Press

Kus, Jmes S.  1987.  Chavimochic: A Peruvian Irrigation Project.  Yearbook, Congress of Latinamerican Geographers (CLAG) http://sites.maxwell.syr.edu/clag/Yearbook 1987/kus.htm
Latour, Bruno.  2004.  Politics of Nature: How to Bring the Sciences into Democracy.  Cambridge, MA: Harvard University Press

Leavell, Daniel N. and Cesar Portocarrero.  2003.  Sustainability of Peruvian Water Resources in Light of Climate Change.  Proceedings, XI World Water Congress, International Water Resources Association, Madrid 
McCarthy, James and Scott Prudham.  2004.  Neoliberal nature and the nature of neoliberalism.  Geoforum 35: 275-283

Olson, Douglas.  2006.  Recursos hidricos.  Chapter 18 in Marcelo Giugale, Vicente Fretes-Cibils, and John L. Newman, eds.  Peru: La oportunidad de un país diferente: Próspero, equitativo y gobernable.  Washington DC: World Bank.
Ore, Maria Teresa, Laureano del Castillo, Saskia van Orsel and Jeroen Vos.  2009.  El Agua ante Nuevos Desafios: Actores e Iniciativas en Ecuador, Peru y Bolivia.  Lima:  Oxfam and Instituto de Estudios Peruanos.

Perry, C.J., Michael Rock, and David Seckler.  1997.  Water as an economic good: a solution, or a problem?  Research Report #14.  International Irrigation Management Institute

Ribot, Jesse.  2009.  Vulnerability does not just fall from the sky: toward multi-scale pro-poor climate policy.  In Robin Mearns and Andrew Norton (eds). Social Dimensions of Climate Change: Equity and Vulnerability in a Warming World.  Washington DC: The World Bank

Salvemos Paron.  2009.    Perú: conflicto medioambiental en el Callejón de Huaylas

http://www.biodiversidadla.org/layout/set/print/content/view/full/43392
Sen, Amartya  1999.  Development as Freedom.  Knopf

Silverio, Walter. University of Geneva. 2008.  Activities: Cordillera Blanca.  UNEP.  DEWA GRID/Europe.  http://www.grid.unep.ch/activities/global_change/cordillera.php
Slaughter-Holben, Symantha.  1999.  Demand management and Peruvian highland irrigation systems.  PoLAR 22 (1): 14-23.
Spang, Edward.  2006.  Alpine lakes and glaciers in Peru: Managing sources of water and destruction.  Tufts Institute of Environment, unpublished paper.
Szablowski, David.  2007.  Transnational Law and Local Struggles: Mining, Communities, and the World Bank.  Hart Monographs in International Law
Trawick, Paul.  2003.  The Struggle for Water in Peru: Comedy and Tragedy in the Andean Commons.  Stanford CA: Stanford University Press

Vergara, Walter.  2005.  World Bank: LCR Sustainable Development Working Paper No. 25.

Wilder, Margaret.  2008.  Equity and water in Mexico’s changing institutional landscape.  In John M. Whitely, Helen Ingram, and Richard Perry, eds.. Water, Place, and Equity.  Cambridge, MA: MIT Press.  Chapter 4

World Bank.  2006.  Republic of Peru:  Environmental Sustainability:  A Key to Poverty Reduction in Peru.  Country Environmental Analysis.  Volume 2: Full Report.  Environmentally and Socially Sustainable Development Department: Latin America and Caribbean Region.

World Bank.  2009b.  Project appraisal document on a proposed loan in the amount of US$10 million to the Republic of Peru for a Water Resources Management Modernization Project.  

World Bank.  2010.  Development and Climate Change: World Development Report 2010.   Washington DC:  The World Bank

Zambrano-Barragan, Carolina. 2007. Gestión de recursos hidricos y adaptacion al cambio climatico en la cuenca del Rio Santa, Ancash-La Libertad (Peru). 

Zegarra, Eduardo.  2004.  Mercardo y reforma de la gestión del agua en Peru.  Revista de la CEPAL 83 (Agosto): 107-120.
Zegarra, Eduardo and Jorge Tuesta.  2009.  Perú: Crecimiento agrícola, pobreza y desigualdad en el Perú rural.  In José Graziano da Silva, Sergio Gómez E., and Rodrigo Castañeda S., eds., Boom agrícola y Persistencia de la Pobreza Rural: Estudio de Ocho Casos.  Rome: FAO

EQUITY, VULNERABILITY AND WATER GOVERNANCE 


Responding to Climate Change in the Peruvian Andes


Barbara Lynch


Sam Nunn School of International Affairs and School of Regional Planning


Georgia Institute of Technology


barbara.lynch@inta.gatech.edu





DRAFT:  PLEASE DO NOT CITE WITHOUT AUTHOR’S PERMISSION





� TIME \@ "MMMM d, yyyy" �February 8, 2010�








� This paper is based on preliminary research conducted in Huaraz, Marcara, Vicos and Olleros with the assistance of Ana Maria Rueda and Nancy Galewski and support from the Georgia Institute of Technology.  Although we worked in collaboration with The Mountain Institute and Urpichallay and are enormously grateful to staff of both institutions for their guidance and moral support, I have not yet had an opportunity to share this paper with them, and it does not necessarily reflect their views.  


� Andean uplift, seismic activity, topography and geology make these events likely, even absent climate change.


� For an overview of the hydrology of the Santa watershed, see Zambrano-Barragán (2007).  On the problem of glacial retreat, see Cary (2004); Spang (2006); Kaser et al (2003), and Hendriks (2008).


� To date, the most comprehensive social analyses of mining and its impacts in Ancash are Damonte (2007) and Szablowski (2007).


� When we met in 2008 with the local environmental committee for a mining town in the Cordillera Huayhuash, we learned that upstream large-scale mining operations had rendered one of the two streams that had once supplied irrigation and domestic water too contaminated for either use.   Committee members also worried about the impacts of mineral exploration on the stability of glaciers and morainal dams.


� The park became a UNESCO Biosphere Reserve two years later and added to the World Heritage List in 1985.  In 2000, 95,446 visitors paid to use the park.  Of these 13,617 came from abroad (UNEP 2008: 4).  


� As Silverio (2008) notes, “Recently, two large mining projects were developed in the vicinity of the National park. Population increased, and so did the needs for water and electricity, not to mention the construction of infrastructures.  The impact on the environment is visible and serious: dumping of mine residues, using the lakes for hydro-electric production, diverting mountain streams for water supply.” 





5The fact that peasant agriculture constitutes a potential reservoir for crop plant biodiversity has not gone unnoticed, but it gets perverse attention in the 2006 World Bank Country Environmental Analysis, which suggests that the center of domestication for the potato deemphasize this water-saving crop to focus on the development of the commercial potential of its tropical fish, orchids, camelids, peccaries, medicinal plants, and brazil nuts.  Whatever the economic justification for this recommendation, it makes little sense in terms of food security.   The 2008 World Development Report calls upon the international community to “climate proof the farming systems of the poor” in the Andes, yet the same report also proposes outmigration as a solution to campesino vulnerability.


6 CHAVIMOCHIC is a special project.   It was transferred from the Peruvian Government to the Regional Government of La Libertad in 2003 (Ley de Bases Nº 27783 - Ley de Bases de la Descentralización, Decreto Supremo Nº 036-2003-PCM y Decreto Supremo Nº 017-2003-VIVIENDA) http://www.chavimochic.gob.pe/portal/wfrmInstitucional.aspx


� The urban population of Chimbote was 245,768 in 1999(INEI), or 23 percent of the total population of Ancash.  


� Foronda estimates the population of Chimbote at 278,000.  Her estimate may include the metropolitan region rather than the city per se.  The smaller coastal cities of Santa, Casma, and Huarmey would account for another 50,000 residents.   





� Eighty percent of Peru’s water is used for irrigation,18 percent for domestic and industrial use, and 2 percent in mining (although this figure is misleading since mining transforms relatively clean water into water that is often too contaminated for domestic or agricultural use).  In 2004, 77 percent of Peru’s irrigated land was on the coast (Comisión p. 3); 18 percent lies in the Sierra, where small holdings are concentrated.  Coastal irrigation goes waters mainly export crops and biofuels (see Oré et al. 2008); sierra cultivators are more likely to be engaged in food production.  Some 73 percent of the water used by mines and 92 percent of that used by industry lies in the Pacific watershed (Comisión p. 3).  


� Vergara  (2005:34) sees climate change as a cause of inequities, stating: “An average change in the distribution of water and agricultural resources will precipitate hydrologic stressors that will likely cause a sharp rise in intraregional and country-scale inequities, and a possible risk of political instability. 


and conflicts.” In contrast, I would argue that intraregional and national inequities create scarcities and deepen vulnerability to climate-related stress.  This position is consistent with that taken in the 2005 European Declaration for a New Water Culture and in McCarthy and Prudham (2004).





2Of the westward flowing rivers less than a third have year round flow.  This percentage is likely to decrease with glacial retreat.


� This perspective is reflected in World Bank (2006:195), which states, “In the water sector, an example of a policy failure is evident in water subsidies that encourage inefficient water distribution and over-consumption of water among those with first access, while depriving the tail enders.”


� See also Arrojo Agudo (2006).


� A distinction needs to be made between water management, which is usually seen as an apolitical activity requiring only technical expertise, and water governance, which entails in addition attention to equity in all its dimensions, to the knowledge about water residing in different places, and to the management of conflicts over water rights, distribution, and quality.


� On this topic see the European Water Declaration, Ingram et al (2008), Finger and Allouche (2002), Boelens and Zwarteveen (2005); Budds (2004), Perry et al. (1997) among others.


� Conca (2006) offers an excellent summary of the Dublin Conference, its participants, goals and outcomes.


� Conca (2006:142) sees the fourth principle as a major shift away from the earlier definition of water as a fundamental, if implicit human right.


� In the 1990s, the Fujimori government sought to create private, alienable rights in water, but subsequent governments have recognized water as belonging to the nation (Zegarra 2004; del Castillo 2007).  


� The World Bank 2006 Country Environmental Analysis, at de la Torre et al.’s (2009) book on Latin American Responses to Climate Change, at project documentation for the Bank’s Water Resources Modernization Project for Peru (2009), and at the World Development Report on Climate Change (2010), offer a pretty good overview of the goals, norms and institutions that the Bank would favor in a water regime.  


� I sense here that local means regional.  


� Interestingly, the WDR cites de la Torre et al (2009) as the source of this information, but I could not find data to corroborate this statement in the latter.  The farmers we met with in Vicos, a Slow Food Presidio, Marcara and elsewhere in the Callejon de Huaylas did not seem to be experiencing this kind of stress.  Also, elsewhere in the WDR, we see support for integrated land use patterns that look a lot like agricultural landscapes in the Callejon de Huaylas and for crop plant diversification at the farm level.  


� Zegarra and Tuesta (2009) suggest that this is unlikely to be the case.  Their data show that Sierra cultivators are live in persistent poverty,  and that food production for national markets have suffered due at the hypercentralization of technical investment in coastal export-oriented agricultural enterprises.


� WDR 2008 suggests that for poor Andean farmers, migration may be a sensible option, but it does raise the question of who will be left to maintain the rich reservoir of crop plant biodiversity and to preserve and transmit a rapidly diminishing store of knowledge about water management in times of scarcity.


� Opposition to his policies came to a head in June 2009, with violent confrontation in the selva city of Bagua (Bebbington 2009).  


� Products guaranteed duty-free entry into the US under the terms of the 2009 TLC include asparagus, paprika, grapes, lentils and beans, grapes, mangos, clementines and ethanol (� HYPERLINK "http://www.peruembassy-uk.com/Embassy2006/Files_html/SiteIngles/" ��http://www.peruembassy-uk.com/Embassy2006/Files_html/SiteIngles/�Newsletters2009/


Newsletter1/TLC%20Peru-USA.html.)  China is also a major trading partner, but I could find no data on agroexports to China.


� The 1969 water law also called for greater efficiency in water allocation creation of new rights.  In San Marcos (Cajarmarca) I found that reassignment of rights in an expanding cultivated area afforded a certain degree of legitimacy to the state’s claims to as manager of the water resource.  Irrigators found it more convenient to rely upon the state to allocate and distribute water than to take on the thankless task of making changes that would invariably ruffle the feathers of a substantial fraction of the community.  Trawick (2003) notes also that the 1969 law allowed for adjustments to changing patterns of demand, particularly during periods of drought.


� The 2006 World Bank Environmental Country analysis took issue with the 1969 law, complaining that it it has seriously hampered INRENA’s work.  The report argues that “there is still a widespread view among users that water rights are inalienable and that water use, except in irrigation projects . . . should be free.  This has led, among other things, to highly inefficient use of water on the Coast, and has stimulated the widespread cultivation of crops like rice that, without below-cost charges for water use, would not be economically viable.  More generally, the multiple demands on scares water resources, especially on the Coast, as well as the lack of price-based or other rationing mechanisms, has led to inefficiencies and inequities in water use. . . .” (p 143).  The report goes on to recommend a revision of the 1969 water law to allow water pricing and the creation of a new water agency that would coordinate national water management activities.


� Agriculture; Defense; Economy and Finance; Energy and Mines; Housing, Construction and Sanitation; Health; and Production.  Ore 2009 lists 12 ministerial level departments and 17 at the agency level.


� Studies from other departments suggest that the ATDRs are not uniformly present, and have abandoned certain systems (see Alfaro 2008).  





