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Abstract: We as humans are inevitably and intimately connected to our aquatic ecosystems and have an important 

impact on both their quality and quantity. The accessibility and preservation of fresh water has significant 

implications for global human health and economic development. While in most developed countries the field of 

participatory water management is already being implemented, in South America the discourse is still purely 

academic. Limnology is a science capable of addressing a variety of issues in dynamic and innovative ways, but as 

we place ever increasing demands on our aquatic ecosystems, future water management will require limnologists 

trained to treat bodies of water as systems integrated with the surrounding social-ecological landscape. I believe 

that universities present an ideal platform for the dissemination and engagement of new more progressive 

perspectives, which focus on community involvement and social learning.  South American countries, in particular 

Argentina, are in pressing need of these committed professionals to avoid a water crisis. 
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I. INTRODUCTION 

Water management is comprised of the activities of planning, developing, distributing and optimizing the use of water and 

its associated ecosystems.  It is the field that addresses the need to administer the world´s limited water supply in a way 

that is efficient, equitable and promotes sustainable development.  

The approaches to water management have changed greatly since the days of technical end-of-pipe solutions such as 

pollution control. Conventional command-and-control resource management has come under increased criticism, as this 

approach involves too many uncertainties and complexities, and lacks stakeholder perspective. Innovative trends have 

emerged for understanding and managing social-ecological systems (Paavola and Hubacek 2013), and this new emphases 

on sustainability requires increased social engagement, along with a participatory learning process (Pahl-Wostl et al. 

2008).  

The rate of water degradation is most pronounced in developing countries in the South where a combination of rapid 

population growth and poverty are interacting in negative and synergistic ways (Lundqvist 1998). However, some 

southern countries such as Australia and South Africa, which are particularly characterized by their water scarcity, are 

improving their systems of natural resource management by adopting participatory measures and creating dynamic 

institutions able to absorb and adapt to change. Australia, through its National Water Initiative, has set itself on the path to 

water sustainability (Jones 2004), while South Africa has developed a National Water Resource Strategy and has 

incorporated the principle of sustainability into their national constitution (Turton 2008). Argentina has also adopted a 

sustainability paradigm (Secretary of Environment and Sustainable Development) but has yet to lay down a practical road 

map to reach its goals. Traditionally in Argentina, water issues were handled by engineers and viewed strictly within the 

framework of resource usage. In this context, it has been argued that  anthropogenic impacts on the La Plata River Basin 
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and in Patagonia were principally from dams and reservoirs (Mugetti et al. 2004). In the last half century Argentina has 

been eager to emulate methodologies utilized in developed countries and has experimented with a variety of public 

policies since the 1960´s, including managing water as if it were a unlimited resource (a brief economic history of modern 

Argentina through the 1990´s can be found in Hall et al. (2001a)). The current focus on ecosystems management that is 

prevalent today in developed countries, is not yet widespread in Argentina. Within the decision making entities, there is 

an uneasy coexistence and blatant competition between the old ideas of water as merely an exploitable resource and the 

new view that it is a vital component in a greater system.  The expansion of agricultural land has been identified as the 

most important driver of the loss of natural ecosystems and the benefits derived from them. Irrigation plays and will 

continue to play a fundamental role in the opportunities for agricultural expansion (Rockström et al. 2007). As a 

consequence, in a country such as Argentina, which relies on the production of cereal crops, it is imperative to manage 

water systems in a way that achieves sustainable food production. Participatory water management, as a methodology for 

resource administration, has an established and profound field of research and implementation (von Korff et al. 2012), 

which we drew on as a basis for our own investigations. We began a social project in the Lules River Tucumán, a basin 

which we have been studying since 1998, attempting to understand the local stakeholder’s relationship between their 

ecosystem and the goods and services it provides (Fernandez & Molineri 2006, Quiroga et al. 2011, Fernández & Barber 

2011). The preliminary results appear to be markedly affected by the stakeholders’ negative social learning, as they had a 

tendency to withhold the real answers to the questions during the field surveys, for fear of being policed. The objective of 

this paper is to first demonstrate the challenges to integrating the idea of governance as empowerment into Argentine 

society. I will then illustrate how difficult it is in northwestern Argentina (NOA) to work in conjunction with three 

essential actors: government, society and science. Finally I will propose an educational alternative as a means to transform 

the current hazardous Argentine perspective to one of sustainable water management.  

II. WATER SUSTAINABILITY AND GOVERNANCE 

It has been observed that merely having an informed public may be insufficient to create the necessary social involvement 

for participatory decisions in ecosystems management. It has been shown that the methodologies of participative 

management and social learning are valid approaches towards the achievement of water sustainability (Collins & Ray 

2009). Sustainability means that all the societal expectations, ideals and needs are balanced with the goods and services 

provided by aquatic ecosystems, under “appropriate” management, in a dynamic and constantly adjusting process. In 

Argentina however, a country characterized by marked disparities in economic (GDP), cultural and political development, 

the reality of a paradigm in which citizens are concerned about environmental decisions is still a distant objective. Since 

1983 Argentina has been a consolidated representative democracy; however the building of better institutions is still 

necessary for it to be considered an efficient participatory democracy. At the turn of this century, Argentina was 

confronted by a tremendous economic and social crisis (including an IMF default), which was subsequently followed by 

rapid restored economic growth (>5% average per year). This steady growth was boosted by the high international price 

of soy beans, a change in economic strategy (closed market economy) and strong social measures put in place to assist the 

most vulnerable sectors of society. Simultaneously, public works projects increased cash flow into the market. Today 

however, Argentina continues to have a chaotic social framework, a climate of political distrust, government vulture fund 

debt and widespread hopelessness. All of this in a context of rapid urbanization (93% in 2013 according to World Bank 

information) and extreme marginalization, the social consequences of which include the prevalence of drugs, 

unemployment, social unrest and social pathologies. Given this scenario, environmental problems are seen as a minor 

issue.  This in spite of the fact that an analyses of anthropogenic impacts on water resources concluded that the current 

conditions of aquatic habitats has been assessed as severe in 16 of the 37 studied sub-regions (Mugetti et al. 2004). 

Regional analysis also shows a wide range of environmental situations and vast regional differences in water availability, 

which profoundly affect the perceptions by the areas´s inhabitants.  For example, the NOA is 6,738,800 Km
2
 and has a 

remarkably heterogenetic landscape, which coupled with an inconsistency in water availability produces the reduction in 

the well-being of its inhabitants. The social gap is worst in the suburbs of the province’s capital, where those 

marginalized, despite the economic rebound, live in crowded communities and violent slums. In this scenario, it is 

difficult to focus on a holistic approach to water issues, and the situation is worsened by conflicts between governmental 

offices and other urgent social demands.   Initiatives are sporadic, delayed and incomplete, and the circumstances have 

been aggravated by various periods of below average precipitation (observations made  previous to the presentation of the 

current manuscript). Governmental agencies resolve these demands by putting more pressure on existing water bodies, 
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including subterranean aquifers, and levying sanctions on water mismanagement or contaminators. These acute problems 

do not allow for long term structural solutions, in spite of the fact that there  already exist formal written plans and 

strategies on the desks of the universities and research centers. In this complex situation a solution using a multi-sectorial 

approach, including representatives of all the stakeholders, has no precedent and appears to be inapplicable in the short 

term. Therefore the possibility of incorporating methodologies such as Integrated Environment Management (Toth and 

Aumen 1994), Ecosystem Management (Stanford and Poole 1996) or Integrated Water Resource Management (Lundqvist 

1998) to move toward guaranteeing access to safe water in the NOA, is still far away. The NOA agencies are still several 

steps behind the standard criteria used in developed countries, despite periodic recommendations in this regard, given that 

interactivity among stakeholders is in its preliminary stages (Hunzinger 1997, Fernandez & Molineri 2006, Lomascolo & 

Manso 2010). A good example of this is the Strategic Action Programme for the Binational Bermejo River Basin 

(Navajas and Schreider 2011). The dam construction projects in the Upper Basin, needed to regulate the flow of the river 

and generate energy, were expanded to incorporate a more comprehensive and systemic approach, promoting impute from 

the entire Bermejo Basin (Navajas and Schreider 2011). However, these attempts did not translate into a collective 

program due to a lack of community awareness, commitment, and participation, as well as the absence of mechanisms to 

support community involvement in the processes of natural resources management. Evaluation of these findings suggests 

that no significant progress was made, in part because the project was unable to build a participatory and consultative 

framework across the Bermejo Basin (Navajas and Schreider 2011).  

III. DIFFICULTIES OF APPLICATION GOVERNANCE IN ARGENTINA 

Governments of developing countries are being forced into the rapid extraction and depletion of primary natural resources 

to generate an immediate cash flow, the consequences of which will unquestionably destroy the long term productivity of 

the region. Meanwhile, the passivity of Argentine society is jeopardizing these resources and ecosystems (Grau et al. 

2005) by misguidedly trying to achieve human well-being exclusively through economic growth. Hence the first step to 

aligning the economic model with reality is positioning the regional economy inside the global biophysical system. Real 

economies cannot exist outside the global biophysical system, which provides them with energy, raw materials, and a 

milieu within which to operate and assimilate waste (Hall et al. 2001b, Growdy et al. 2010).  

For a long time it was accepted that an informed public was the only prerequisite condition to reach legitimatized 

decisions about environmental issues. Today governments and specialists have signaled a change in the thinking regarding 

this policy. Multi-scale, polycentric governance approaches recognize the necessity of impute from a large number of 

stakeholders functioning in different institutional settings (von Korff et al. 2012). The process toward social participation 

is progressive, with the input-output of interdisciplinary actors who learn, advance, regress and collaborate to achieve an 

objective. In Argentina there still does not exist the corpus of knowledge necessary to organize the first steps towards 

social participation capable of then triggering the whole process. Only a handful of cases, such as the Bermejo Project, 

have even attempted to shift their strategic vision from a merely utilitarian approach, centered on the multiple uses of 

water resources, to a more ecosystem-based approach, promoting sustainable development and greater environmental 

sensitivity (Navajas and Schreider 2011). It is currently accepted that full stakeholder awareness and participation are 

necessary to legitimize rules for the appropriate administration of natural resources (Costanza 2008). The process of 

stakeholder identification is a difficult task in the NOA due to a labile social structure accompanied by distrust of 

recognized authorities. The panorama gets more complicated when we consider not only the local stakeholders but also 

include business, social organizations, scientists, policy makers and politicians (de Vos and Wester 2005). Attempts to 

involve indigenous groups in participatory approaches have also presented many challenges (Korstanje & Ascarate, 

2007). 

It is imperative to prepare new generations of South American scientists to be able to integrate a variety of disciplines into 

the management of aquatic systems (Assis Estevez, 2011). In Argentina, institutions such as the university are recognized 

and respected as a valid authority, making them an ideal platform for the dissemination of participatory research and 

application. Therefore, following the example of the U.S. (National Research Council 1996), steps should be taken to 

strengthen the Limnology programs within educational institutions, especially considering the experiences acquired by 

Argentine limnologists. This interesting possibility is an important stride towards improving the links between scientific 

understandings, practical management and stakeholder interests.  
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IV. CONCLUSION 

Developed countries are experimenting with new paradigms of governance, including attempts at open governance to 

facilitate the complexity of managing social-ecological systems. Meanwhile in developing countries, governmental 

agencies are disarticulated and do not learn from such experiences because of the pressure of daily problems. This 

becomes critical as all citizens need to be guaranteed access to safe water for the future. In South American countries, new 

innovative approaches are urgently needed to be able to determine and assimilate social-ecological systems for sustainable 

water management. Today it is accepted that Limnology is an effective model for interdisciplinary water science, capable 

of benefiting society as a whole. Consequently, strengthening limnology programs within South American educational 

institutions is imperative to prepare new generations of limnologists for an era of social participation in the management 

of aquatic systems. 

REFERENCES 

[1] Assis Estevez, F. (2011). Fundamentos de Limnologia. 3
rd

. Ed. Editoria Interciência, Rio de Janeiro, Brazil [in 

portuguese].  

[2] Collins, K. and I. Ray (2009) “Jumping off Arnstein’s Ladder: Social learning as a New Policy Paradigm for Climate 

Change Adaptation.” Environmental Policy and Governance, 19(6): 358–373. 

[3] Costanza, R. (2008) “Ecosystem services: Multiple Classification Systems Are Needed.” Biological Conservation, 

141: 350–352.   

[4] de Voss, H. and Webster, P. “The Enabling Environment”. Synthesis Report of Theme 3 of E-Forum of the 

FAO/Netherland International Conference on Water for Food and Ecosystems. 

http://www.fao.org/ag/wfe2005/docs/Synthesis_theme3.pdf (2005) 

[5] Fernández, H.R. and H. M. Barber “La cuenca del río Lules como caso de estudio multidisciplinario”, in H. R. 

Fernández and H. M. Barber (eds), La cuenca del río Lules: una aproximación multidisciplinaría a su complejidad. 

EDUNT, Argentina, pp. 15-20. (2011) [in spanish] 

[6] Fernández, H.R. and C. Molineri (2006) “Toward a Sustainable Experience in an Intermountain Valley in 

Northwestern Argentina.” Ambio, 35: 262-266. 

[7] Gowdy, J., C. Hall, K. Klitgaard and L. Krall (2010) “The End of Faith Based Economics.” The Corporate 

Examiner, 37 (4-5): 5-11. 

[8] Grau, H.R., T. M. Aide and N. I. Gasparri (2005) “Globalization and Soybean Expansion into Semiarid Ecosystems 

of Argentina.” Ambio, 34: 265-268.  

[9] Hall, C. A. S., P.D. Matossian , C. Ghersa , J. Calvo and  C.  Olmedo “Is the Argentine National Economy being 

Destroyed by the Department of Economics of the University of Chicago?” in S. Ulgiati, M.T. Brown, M. 

Giampietro, R.A. Herendeen, K. Mayumi (eds) Advances in Energy Studies. Exploring supplies, constrains, and 

strategies, S.G.E. Ed. Padova, Italy, pp. 483-500. (2001a) 

[10] Hall, C. A. S., D. Lindenberg, R. Kummel, T. Kroeger and W. Eichhorn (2001b) “The Need to Reintegrate the 

Natural Sciences with Economics.” BioScience, 51: 663-673. 

[11]  Huzinger, H. (1997) “Hydrology of Mountain Forests in the Sierra de San Javier, Tucumán, Argentina.” Mountain 

Research and Development, 17: 299-308. 

[12]  Jones, G. (2004) “The Role of Science and Innovation in Australia’s Water Policy Reform.” WaterShed, pp. 1-3, 

October 2004. 

[13]  Korstanje M. A. and J.G. Ascarate (2007) “The Qhapaq Ñan Project: A Critical View.” Archaelogies 3: 116-131. 

[14]  Lomascolo, T. and D. Manso “Bosque Modelo Tucuman: oportunidad para la participación local en la planificación 

del uso de la tierra”, in H. R. Grau (ed), Ecología de una interfase natural-urbana. La sierra de San Javier y el Gran 

San Miguel de Tucuman. Edunt, Tucuman, Argentina, pp. 177-190, (2010) [in spanish]  



                                                                                                                                       ISSN 2348-3156 (Print) 

 International Journal of Social Science and Humanities Research    ISSN 2348-3164 (online) 
Vol. 3, Issue 2, pp: (66-70), Month:  April - June 2015, Available at: www.researchpublish.com 

  

Page | 70 
Research Publish Journals 

 

[15]  Lundqvist, J. (1998) “Avert Looming Hydrocide.” Ambio, 27: 428- 433.  

[16]  Mugetti, A. C., A.T. Calcagno, C.A. Brieva, M. S. Giangiobbe, A. Pagani, and S. Gonzalez (2004) “Aquatic Habitat 

Modifications in La Plata River Basin, Patagonia and Associated Marine Areas” Ambio, 33: 78-87. 

[17]  National Research Council. Executive Summary: Freshwater Ecosystems: Revitalizing Educational Programs in 

Limnology. Washington, DC: The National Academies Press. (1996) pp. 1-9. 

[18]  Navajas, H. and M. Schreider “Implementation of the Strategic Action Programme for the Bermejo River Binational 

Basin: Phase II (Bermejo SAP II) Terminal Evaluation.” Evaluation 

Office.http://www.unep.org/eou/Portals/52/Reports/Bermejo_TE_Final_Report.pdf (2011) [in Spanish] 

[19]  Paavola, J. and K. Hubacek (2013) “Ecosystem Services, Governance, and Stakeholder Participation: An 

Introduction.” Ecology and Society, 18(4): 42. 

[20]  Pahl-Wostl, C., E. Mostert and D. Tàbara (2008) “The Growing Importance of Social Learning in Water Resources 

Management and Sustainability Science.” Ecology and Society, 13(1): 24. 

[21]  Quiroga, P. A., H. R. Fernández, M. D. Sirombra and E. Domínguez (2011) “Riparian Forests and Cattle 

Management Problems in Andean Subtropical Streams: In the Search of Water Quality Sustainability.” Lilloa, 48: 

36-52. 

[22]  Rockström, J., M. Lannerstad and M. Falkenmark (2007) “Assessing the Water Challenge of a New Green 

Revolution in Developing Countries.” Proceedings of the National Academy of Sciences, 104: 6253-6260. 

[23]  Secretary of Environment and Sustainable Development (2014) Homepage of Secretary [in Spanish] [online]. 

Available from: http:// http://www.ambiente.gov.ar/ [Accessed 27 May 2014] 

[24]  Stanford, J.A. and G.C. Poole (1996) “A Protocol for Ecosystem Management.” Ecological Applications, 6: 741-

744. 

[25]  Tisdell, J.G. (2011) “Water Markets in Australia: An Experimental Analysis of Alternative Market Mechanisms.” 

The Australian Journal of Agricultural and Resource Economics, 55: 500–517.  

[26]  Toth, L A. and N. G. Aumen “Integration of Multiple Issues in Environmental Restoration and Resource 

Enhancement Projects in South Central Florida”, in J. Cairns and T. B. Crawford and H. Salwasser (eds), 

Implementing Integrated Environmental Management, Virginia Tech., Virginia, pp. 61-78. (1994) 

[27]  Turton, A. Three Strategic Water Quality Challenges that Decision-Makers Need to Know About and How the 

CSIR Should Respond. CSIR Report CSIR/NRE/WR/EXP/2008/0160/A. (2008) 

[28]  Von Korff, Y., K. A. Daniell, S. Moellenkmap, P. Bots, and R. M. Bijlsma (2012) “Implementing Participatory 

Water Management: Recent Advances in Theory, Practice, and Evaluation.” Ecology and Society, 17(1): 30.  

 


