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Motivations

• Numerous vulnerabilities throughout water systems

▫ Increasing demands, changing demands, climate 
variability and change, drought, etc.

▫ Complexity of regional hydrologic cycle change

• Numerous reforms to reduce risk have been 
proposed

▫ Flexibility

▫ Adaptive capacity

▫ Integration of science and policy

▫ Collaboration

▫ Holistic approaches



Motivations

• Existing water institutions

▫ Seemingly inherent inflexibility, conservatism, 
and rigidity?

“The system has a lot of inertia and 
does not readily admit change.” (Leshy
2009 p. 139) 

“…change is impeded due to the 
strong interconnectedness of 
factors stabilizing current water 
management regimes.” (Pahl-
Wostl 2007, p. 61)

Thus any proposed institutional change may be 
confronted with barriers, and the reforms needed may be 

hindered by the nature of water institutions



Research questions

• Need for reform -----------------Inherent rigidity?

How can sustainable water policy bridge the gap 
and ultimately be identified and analyzed?  

What criteria are needed for evaluating 
sustainability or equity at the basin-scale?



Methods – Literature Review

• Found 37 criteria 

▫ Participation
▫ Governance
▫ Fairness
▫ Credibility
▫ Social capital
▫ Etc.

• Grouped into eight categories 
(Gibson et al. 2005)

 Socio-ecological system integrity 
 Livelihood sufficiency and 

opportunity
 Intragenerational equity
 Intergenerational equity
 Resource maintenance and 

efficiency
 Socio-ecological civility and 

democratic governance
 Precaution and adaptation
 Immediate and long-term 

integration



Methods – Decision Analysis

• Systematically examined decisions using each of 
the eight categories and associated criteria

• 117 primary questions with 122 secondary 
questions, for a total of 239 questions for each 
decision



Methods – Decision Analysis

• Selected three decisions in the Colorado River 
Basin, post 1990’s

▫ This time period was selected because it includes a 
world post-1992 Rio Summit and the concept of 
Integrated Water Resources Management

• 2001 Interim Surplus Guidelines (and QSA)

• 2007 Interim Shortage Guidelines

• 2012 Minute 319



Methods – Survey

• Asked stakeholders their perceptions and 
opinions on Colorado River Basin decisi0n-
making
▫ Questions regarding views on participation, 

transparency, trustworthiness, equity, and 
sustainability

▫ Questions about the Law of the River, specifically 
if (and how) it needs to be modified to handle 
existing and future problems

 Also -- what constitutes a change to the Law of the 
River?



Methods - Survey

• Sent to ~1,000 Colorado River Basin 
stakeholders throughout the United States and 
Mexico

• To date—approximately a 16% response rate



Preliminary Results 

• Participation

▫ Informal negotiations and trust building among 
decision-makers

 For example, in 2011 Reclamation hosted IBWC 
Commissioners on a tour of the Basin  

“I must admit that the molé in Salt Lake City 
was outstanding.”

-Commissioner Edward Drusina, IBWC



Preliminary Results

• Participation

▫ Approximately 60% of the survey respondents 
thought that while they are not actually at the 
negotiating table, people who adequately 
represent their interests are at the table.

▫ 77% of the respondents believed that the people 
making decisions were trustworthy, but only 40% 
believed the decision-making process is 
transparent.    



Preliminary Results

• Participation

▫ For some groups, involvement has evolved across 
the three decisions

 For example, environmental NGOs

 2001 Surplus Guidelines – Largely excluded from 
discussions

 2007 Interim Guidelines – More inclusive and parts of 
the NGOs proposal were included in the final decision

 2012 Minute 319 – “Minute 319 could not have been 
completed without the participation and funding from the 
Basin states and the participation and funding of the NGOs”   

-Bob Snow, Office of the Solicitor, DOI, 2013



Preliminary Results

• Institutions and governance

▫ 73% of the survey respondents thought that minor 
or significant changes to the Law of the River are 
needed to address current and future problems.

▫ 70% of the respondents also thought that 
addressing the ‘structural deficit’ would require 
temporary curtailments.

▫ But 67% were also concerned that any new 
decisions could lead to litigation, which is a 
significant barrier to institutional change  



Conclusions

• Institutions may be more flexible than 
previously thought. 

• How to overcome barriers and address the 
structural deficit in the Lower Basin?

▫ Potential to learn from the Minute 319 process 
regarding institutional changes.



Conclusions

• “Minute 319's focus on clearly defined voluntary 
obligations… avoided conflict concerning the parties' 
various and conflicting interpretations of the 1944 Water 
Treaty's ambiguous language… the Minute adopted these 
solutions as part of a voluntary program overlaying 
the provisions of the Treaty (rather than 
purporting to interpret it). By so doing, the Minute 
allowed the parties to preserve their legal 
positions with regard to the language 
interpretation of the Treaty itself, while 
sidestepping the need to resolve those conflicts in 
advance of more effective collaboration on binational
river management” (King et al., 2014, p.  107-8). 



Conclusions

• Participation?

 35% of survey respondents felt like they have an 
adequate seat at the negotiating

 62% of survey respondents felt like while they’re not 
at the actual table,  people who are adequately 
representing them are

 Only 26% do not feel involved at all in negotiations.  



Conclusions

• The importance of ongoing negotiations?

▫ Minute 32X

 74% very or extremely important

▫ Lower Basin Drought Contingency Planning

 87% very or extremely important

▫ Expansion of the System Conservation Program 

 65% very or extremely important



Conclusions

• Final thought on how equity and sustainability 
in the Colorado River Basin?

▫ The majority of survey respondents thought it IS 
equitable, but an even greater majority thought it 
is NOT sustainable.  



Next steps

• In-depth interviews with key Colorado River 
Basin managers

• Article submission as part of Regional 
Environmental Change, Special Issue: Water 
Governance in Federal Rivers—Building 
Resilience to Drought and Water Scarcity



Thank you!

Questions or comments?

john.berggren@colorado.edu


