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Government network structure and functioning 



 
•  Uruguay has a several institutions (mainly at 
national level) involved in water management and 
policy. 

•  The network has few formal protocols and 
mechanisms of interaction, and the relationships 
depend (principally) of the goodwill and the 
particular interests of the actors (gubernamental 
agencies). 

•  This barrier is even stronger between the regional 
(local councils) and the national level interactions. 

• The network includes a small amount of people, any 
social inconvenience or problem negatively impacts 
the interactions among the agencies.              
 
 

Government network structure and functioning 



 
 
•  Most of the time, during the coalition governments, 
the political distribution (between the traditional 
parties) of the agencies and ministers, was 
considered the main factor (i.e, political 
differences) that limited and avoided effective 
interactions. 

•  The last two periods (the left government), 
demonstrated that the differences of objectives, 
goals, interests and focus among the actors are the 
most relevant factor.                
 
 

Government network structure and functioning 



 
 
 
•  A recent study of the operating network by the 
UdelaR, revealed that all the actors emphasized the 
absence of a nationwide and coordinated policy of 
water management and use.   

•  However, there is no consensus about the role (and 
particularly, the coordination) of each actor.               
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Interactions among science, policy makers and stakeholders 



S (stakeholder): all people who are concerned in their 
daily life by the policy issue at hand 
 
P (policy maker): all people who make decisions 
concerning the policy issue at hand, regardless of the 
scale of the issue. Thus, a farmer might be a policy maker 
within his farm 
 
R (researcher): all people who seek knowledge about the 
system using methods that  meet the scientific standards 
of their discipline 
 
M (model): any kind of representation of the system that 
is investigated 	
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Interactions among science, policy makers and stakeholders 



	
  
	
  
1.	
  Informa+on	
  on	
  research	
  outcomes	
  and	
  no	
  control	
  
over	
  model	
  use	
  (The	
  Przemska	
  river	
  catchment,	
  
Poland)	
  
2.	
  Consulta+on	
  and	
  no	
  control	
  over	
  model	
  use	
  (The	
  
Guadiana	
  basin,	
  Portugal)	
  
3.	
  Dialog	
  with	
  researchers	
  and	
  no	
  control	
  over	
  
model	
  	
  use	
  (The	
  Tisza	
  basin,	
  between	
  Hungary	
  and	
  
the	
  Ukraine)	
  
4.	
  Co-­‐building	
  of	
  a	
  model	
  and	
  no	
  control	
  over	
  model	
  
use	
  (Orange	
  river	
  basin,	
  South	
  Africa,	
  Lesotho,	
  
Namibia	
  and	
  Botswana)	
  
5.	
  Dialog	
  with	
  researchers	
  and	
  control	
  over	
  model	
  
use	
  (the	
  Vecht	
  catchment,	
  the	
  Netherlands)	
  
6.	
  Co-­‐building	
  of	
  a	
  model	
  and	
  control	
  over	
  model	
  
use	
  (the	
  Tadla	
  irriga+on	
  scheme,	
  Morocco)	
  



Because the relationship between ecosystems and societies 
changing continuously, it is difficult to predict the 
consequences of management actions; therefore, it is 
misleading to view ecosystem management (possible model) 
as the solution to a problem.  
 
Instead, management actions should be viewed as 
experiments that can improve knowledge of social–
ecological dynamics if the outcome is monitored and 
appropriately analyzed. 
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Laguna del Sauce 

Laguna del Diario 

Laguna Blanca 

LOCAL LEVEL 



	
  
	
  
Eutrophication processes with different 
adverse consequences according with the 
stakeholders perspectives: 
 
•  Laguna del Sauce: interferences with the 
drinking water supply 

•  Laguna del Diario: landscape or aesthetic 
interferences by submerged plants biomass 
accumulation on the surface 

•  Laguna Blanca: interferences with the 
drinking water supply 
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1.	
  Informa+on	
  on	
  research	
  outcomes	
  and	
  no	
  control	
  
over	
  model	
  use	
  (Laguna	
  Blanca)	
  
2.	
  Consulta+on	
  and	
  no	
  control	
  over	
  model	
  use	
  
(Laguna	
  Blanca)	
  
3.	
  Dialog	
  with	
  researchers	
  and	
  no	
  control	
  over	
  
model	
  use	
  
4.	
  Co-­‐building	
  of	
  a	
  model	
  and	
  no	
  control	
  over	
  model	
  
use	
  (Laguna	
  del	
  Sauce)	
  
5.	
  Dialog	
  with	
  researchers	
  and	
  control	
  over	
  model	
  
use	
  
6.	
  Co-­‐building	
  of	
  a	
  model	
  and	
  control	
  over	
  model	
  
use	
  (Laguna	
  del	
  Diario)	
  



 
 
 
•  In the same socio-economic scenario and with same 
water quality issues it is possible to observe 
different network configurations. 

•  The role of the stakeholders and the perceptions of 
the water problems determines different scheme of 
interactions. 
 
•  The relevance of the water problems assigned by 
the stakeholders and the researchers could be quite 
different and determine the network structure. 

•  Critical transitions determine more complex 
networks with an increase of the model use control 
by the Science and more collaborative or collegiate 
participation. 
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1.	
  Informa+on	
  on	
  research	
  outcomes	
  and	
  no	
  control	
  
over	
  model	
  use	
  (Cuareim	
  basin:	
  irriga+on)	
  	
  
2.	
  Consulta+on	
  and	
  no	
  control	
  over	
  model	
  use	
  
(Cuareim	
  basin:	
  irriga+on,	
  Water	
  quality	
  monitoring	
  
of	
  Río	
  Uruguay)	
  
3.	
  Dialog	
  with	
  researchers	
  and	
  no	
  control	
  over	
  
model	
  use	
  
4.	
  Co-­‐building	
  of	
  a	
  model	
  and	
  no	
  control	
  over	
  model	
  
use	
  (Flooding	
  control	
  and	
  management,	
  Water	
  
monitoring	
  and	
  management	
  in	
  Canelones)	
  
5.	
  Dialog	
  with	
  researchers	
  and	
  control	
  over	
  model	
  
use	
  
6.	
  Co-­‐building	
  of	
  a	
  model	
  and	
  control	
  over	
  model	
  
use	
  (Environmental	
  Hydro-­‐meteorological	
  lab)	
  

NATIONAL LEVEL 



NATIONAL LEVEL 

S R 

P M 

S R 

P M 

Water quality control 
of Río Santa Lucía 

Eutrophication control 
of Laguna del Cisne 
(Canelones) 



 
 
• The network includes a small amount of people, any 
social inconvenience or problem negatively impacts 
the interactions among the agencies.    

•  A minor modification of the network (i.e. one 
member) can drastically modifies the interactions 
pattern. 

•  Generalistics members (i.e. two or more roles by 
the same person) increase the connectivity and the 
complexity of the network.           
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Innovation, adaptability and transformability 



•  Novelty and innovation are required for systems to 
remain dynamic and functioning.  

•  Without innovation and novelty, systems may become 
overconnected and dynamically locked, and the capital 
therein may be unavailable. 

•  Novelty and innovation are required to keep existing 
complex systems resilient and to create new structures 
and dynamics following system crashes. 

Innovation, adaptability and transformability 







The policy dimension shows important and recently 
innovations (promoted by ONG and government) 
like: 
 
•  Decentralization of land planning 
•  Drainage basin as unit of analysis and management 
•  The relevance of drinking water supply in the 
hierarchy system of the ecosystems services 



Adaptability is the capacity of the social 
components in a system to manage ecological 
resilience  
 
Human actions influence resilience, either 
intentionally or unintentionally, and can focus on 
maintaining a system within a desired regime that 
provides necessary ecosystem goods and services or 
restoring the system from an undesirable regime 
into a desired one	
  

Innovation, adaptability and transformability 



Transformability is the capacity to create a 
fundamentally new system configuration.  
 
Socialecological systems can be transformed  in 
response to the recognition of the failure of past 
policies and actions, signaled by a resource crisis or 
driven by shifts in social values. 
 	
  

Innovation, adaptability and transformability 



Four components are crucial for the adaptability and 
transformational change: 
 
•  Open and flexible epistemic networks 
•  Different strategies of learning 
•  All the actors need an adequate space to meet and 
foster learning 
•  Fostering of trust through leadership 

Innovation, adaptability and transformability 



COMPONENTS	
   LAGUNA	
  
BLANCA	
  

LAGUNA	
  
DEL	
  
SAUCE	
  

LAGUNA	
  
DEL	
  
DIARIO	
  

Open	
  and	
  flexible	
  
epistemic	
  networks	
  

+	
   +	
  

Different	
  strategies	
  of	
  
learning	
  

+	
  

All	
  the	
  actors	
  need	
  an	
  
adequate	
  space	
  to	
  
meet	
  and	
  foster	
  
learning	
  

+	
  

Fostering	
  of	
  trust	
  
through	
  leadership	
  

+	
  



However, essential concepts are missing in several 
examples of Uruguayan water management: 
 
•  Resilience 
•  Critical transitions 
•  Threshold  
•  Adaptative management 
•  Adaptative governance 
•  Panarchy 

 

Innovation, adaptability and transformability 



The learning process will be the key. 

To learn and innovate, systems must be open and 
tolerant of failure. Every failure is full of learning 
successes. 
 
 

Innovation, adaptability and transformability 



Innovation, adaptability and transformability 

Nunca podremos saber todo, pero no podemos 
desconocer lo que ignoramos……. 






