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1.1 Water management in Chile 

• Water extraction is essential, but 
its regulation is scattered 

• Most important law is the Water 
Code of 1981 

• This Code introduced the use of 
Water Use Rights (WUR), favoring 
the operation of a water market 

Hot springs in the north of Chile 

© C. Becerra 

Espolón river in the south of Chile 

 © R. Díaz 
Mapocho river in the capital city of 

Santiago  © Adwo 
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1.2 The Azapa valley and its aquifer 

S 

• Located in the north 

of Chile 

• Characterized by an 

arid climate and dry 

landscapes 

• The Azapa aquifer is 

a porous system 

that flows under the 

valley 

• The aquifer supplies 

for irrigation and 

drinking water 

View of the Azapa valley © S. González 

CC BY-SA 3.0 (modified from Addicted04) 
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1.3 Recharge of the Azapa aquifer 

• Water levels in the aquifer are related to floods in 

the San Jose river, thanks to Altiplano’s summer rain  

• 80% of the time the demand is satisfied by the 

aquifer’s storage alone 

Descent of the San José river in Arica © frenandop 2012 

https://commons.wikimedia.org/w/index.php?curid=30703702
https://www.youtube.com/watch?v=s_6oAOXjdcw
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1.4 Methods 

Institutional Analysis and 
Developmental Framework - 

IAD 

Identification of 
«major types of 

structural 
variables that 
are present in 

any institutional 
arrangement » 

[Ostrom, 2011] 

Interviews 

[7] 

Document 
review 

Secondary 
analysis  

[18] 

Multi -method approach  

Aim: analyzing how this institutional arrangement has worked in the 

Azapa aquifer and define key issues that need to be improved in order to 

cope with changes 
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2.1 The rules 

User’s 

rules 

(non-

formal) 

The Water Code of 1981 
WUR can be traded freely,  

as any private good 
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2.2 Who can extract groundwater? 

W

U

R

 

W

U

R

 

Water  

Use 

Right  

W

U

R

 

Only holders  of… 
Lack of information on the 

number of WUR holders  
Undetermined number of  

Illegal extractors  

W

U

R
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2.3 How do they extract? 

No major technology 
requirements 

No Water User 
Organization (WUO) 

Public agency not able to 
properly monitor  

Most holders are free 

to extract when  they 

need it and how  they 

see fit 
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3.1 What kind of decisions are made? 

Short term (day)  

Cost of electric energy for pumping systems 

Medium term (season)  

Consumption nature of their productive activity 

Long term (years) 

Natural cycle of the aquifer’s recharge 

 

©S. González 

©LAT 

©Aricaregion 

 D
e
c
is

io
n
s 

3
 

12/05/2016 - AF2016 SC 9.1 - Gloria Lillo Ortega 

3.2 What kind of decisions are made? 

• Long term: natural cycle of the aquifer’s recharge  

Increase 
of SW 

demand 

Increase 
of GW 

demand 

Decrease 
of GW 
levels 

Deepening 
of wells 

Flood 

5 – 10 years  

Surface water (SW) 

decreases, not being 

enough for irrigation 

demand, so Illegal 

extractions are used 

as a complement for 

irrigation , which, in 

turn, increases 

Groundwater (GW) 

extraction 

https://www.youtube.com/watch?v=s_6oAOXjdcw
https://www.youtube.com/watch?v=s_6oAOXjdcw
https://www.youtube.com/watch?v=s_6oAOXjdcw
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4.1 How is this arrangement working? 

Over-
exploitation 

and 
exhaustion 
emerge as 
plausible 
scenarios 

Generalized 
existence of 

illegal 
extractions and 

absence of a 
WUO 

Over-allocation  
of granted WUR 
in the aquifer 

GW levels have 
increasingly 

decreased in the 
last 30 years 

Natural climate 
cycles are being 

considered in 
decisions… but in 
the wrong way  
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4.2 What could happen in the future? 

5 

4.5 

4 

3.5 

3 

2.5 

2 

1.5 

1 

0.5 

0 

[°C] Fig: temperature change for 

RCP 2.6 and 8.5, for the 

period 2031-2050 compared 

to the period 1961-1990 

 

 

Also: 

Å Summer 

precipitations should 

increase, average 

precipitation should 

decrease 

Å High uncertainty on 

future projections 
Rojas, M. 2012 
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4.3 Some lessons for the future  

• Public policies currently focus 

on increasing technology , it’s 

recommended to shift towards 

governance improvements   

• It’s necessary to focus on 

people : promote self 

regulation and collective action 

×Local level: Formalize and 

promote a participative WUO 

×National level: there needs to 

be greater incentives for the 

formation of WUO, and for the 

promotion of decision making 

that integrates all actors and 

not only WUR holders 
Girl looking at Arica’s harbor  

©Sebastián González 2011 

Gloria Lillo Ortega      Adaptation Futures 2016 

glillo@renare.uchile.cl                             Rotterdam, May 12th  

View of the Azapa valley © Sebastián González 2012 
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