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• Water scarcity increases pressure to improve 
productivity and efficiency of water use 

• Global concern on the availability of natural resources  

• Water-food-energy nexus 

• Agriculture demands 70% of water demand 

• Groundwater is the main reserve of water 

• 25% of the natural surface water flux comes from 

groundwater 

• 90% of the natural groundwater recharge forms the stable 

part of the surface water flows 

Sources: Bravo-Ureta, B. (2016*); FAO (2012); FAO-PROSAP (2015); WB (2013) 
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Water scarcity in Argentina 

Business As Usual scenario 

Sources: FAO-PROSAP (2015) 

Figure: Increments on irrigation needs 

Potential losses of arable land due to climate change 
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Introduction 

• Water is key for development 

• Agriculture USD 132 M (7% total) 

• Irrigation system extends +12,000 km and 

covers  268,000 ha 

• Agriculture policies fostered groundwater use 

• Conditions of aquifer calls for restrictive use 

• Energy subsidy for Ag. irrigation 
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10.000 wells in the province 

Source: DEIE (2013); DGI (2015); FAO-PROSAP (2015); Severino (2016). 
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Overuse of groundwater  

in agriculture 

• Quality degradation 

• Soil & groundwater salinization 

• Deeper water  +pumping cost 

• Lower yields 
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Net storage changes in the Carrizal aquifer 

Crop sensibility to water salinization 

Source: Foster & Garduño (2006); Hernández, et al. (2013). 
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Research questions  

 

 

 

• What are the political and economic drivers of 
groundwater use at the northern basin in Mendoza? 

 

• What are the stakeholders’ incentives to consider the 
environmental trade-offs? 

 

6 

M.Sc. Sebastian Riera (GWDG) – WWC17  



Theoretical Framework 

• Policy assessment 

• Legal & political review 

• Tripod analysis 

• Regulatory 

• Economic 

• Collective action 
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• Dinar (2000); Garduño & Foster (2010); OECD (2011, 2015); 

Theesfeld (2010); Zilberman, et al. (2008). 

• Erice (2013); Jofré (2010); Pinto (2015); 

  

• OECD (2015); Puebla, et al. (2005); Theesfeld, et al. (2010);  

• Azpiazu, D.; et al. (2014); McCornick, P.; et al. (2008) 

• Badiani & Jessoe (2011); Barbazza (2005); Kemper et al. 
(2003); Pfeiffer & Lin (2014); Scheierling (2005);  

• Encarna & Dinar (2013); Rausser (2000) 
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Irrigation system 
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Producers 

Government 

Water 
institutions 

Oil refineries 
& Lobbyists 

Source: Jofré (2010); Pinto (2015); Foster & Garduño, (2006). 

Images: DGI (2015);  

http://www.taringa.net/posts/[…] html 



Energy subsidies & consumption 

• Water scarcity since 2011 

Source: Own based on DEIE (2014); EPRE (2011-16); Severino (2016). 
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Energy for agricultural irrigation Growth

• Tariff doubled in 2016 • Wine producers: 7% demand 
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Energy prices & yields 

Source: Own based on DEIE (2014); EPRE (2011-16); Severino (2016). 
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• Subsidies considering fix & distribution costs 

 

Source: Own based on Barbazza (2005); DEIE (2014); EPRE (2016). 

Pumping 

equipment 

Lower tension Medium tension  

High-demand Low-demand High-demand Low-demand 

10 < Kw < 300 57,3% 79,0% 63,1% 79,0% 
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• Installed capacity for Ag 

Irrigation: 300 Mw 

• 15% inefficiently used  

     (USD 14,7 million) 

 

Electricity subsidies & 

consumption 

Subsidy elimination  

Mexico: 15 – 19 %  (OECD, 2015) 

 

Effects of 10% subsidy reduction 

India: 4.4 – 6.7 %   (Badiani & Jessoe, 2011) 

Meta-analysis: 4.8 %  (Scheierling; et al. 2006) 

 

Mendoza 

Groundwater users     (0.57) 

Conjoint use of water (1.28) 
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Policy timeline 

Water 

1884 General law 

1916 Constitution rectifies 
DGI 

1950s Oil refinery 
settlement 

1974 Groundwater 
exploitation incentives 

1997 Restriction for new 
wells 

2000 Limited trade of rights 

2004 Severe pollution 
detected 

Energy 

1996 Subsidy for 
agriculture irrigation 

2004 Attempt to improve 
policy targeting  

2011 Tariff hours 
optimization 

2013 Subsidy: -10% 
beneficiaries 

2013: Program to improve 
25% efficiency in pumping 
equipment (not implemented) 

Economic 

1970s incentives for 
groundwater investments 

2000 Financing infrastructure 
investments 

2009 Failed attempt to target 
subsidies (50 ha limit) 

2016 Withdraw national 
subsidy on energy (tariff +40%) 
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Source: Jofré (2010); EPRE (2016); Erice (2013). 
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Current policy tools on water management 
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Conclusions 

• General Irrigation Department (DGI) is a major player on water policy 

• Water organizations are clear about resource administration but are 

lagging on quality programs for GW 

• Improving GW management can leverage profits enhancing 

environmental trade-offs 

• Energy policies may improve targeting beneficiaries and slowly update 

to full-electricity pricing 

• Subsidizing energy alters incentives for responsible water use 

• Improve water management 

• Potential savings USD 20 M 
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Next steps? 

• Assess the price elasticity of groundwater demand for Ag Irrigation 

• Analyse water management practices 

• Control for attenuation and amplification (Mieno & Brozovic, 2017) 

 

• Evaluate the environmental efficiency of agriculture farms 

associated with the exploitation of the aquifer 

• No evidence of economic efficiency analysis on the region 

• Technical and environmental efficiency analysis (Wednesday 9:00 Cozumel 1) 

• Determine the intrinsic value of water for Ag Irrigation 
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