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Social Challenges Associated With Everglades Restoration
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1. Series of ecological, 
economic, and social 
trade -offs with every 
proposed restoration 
scenario. 
2. Large number of 
stakeholders with 
vastly different needs, 
restoration ideologies, 
and influence on 
decision -making. 
3. Need for 
quantification of 
stakeholder 
preferences.

Background and O
bjectives
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Stakeholders
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 Government Agencies (state and federal)
 Indigenous groups 
 Environmental Advocacy Organizations
 Business Community
 Agricultural interests 
 Tourism industry 
 Real estate interests, homeowners (Northern 

estuaries, Florida Bay)
 General Public 
 Many more!

Questions:
1. What are individual stakeholder 
preferences for Everglades restoration? 

2. How do these preferences rank against one 
another? 

3. How do they relate to restoration scenarios?

Background and Objectives



Method: Multi -Criteria Decision Analysis
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Everglades restoration informed by science 
and supported by stakeholders

Criteria 1 Criteria 2 Criteria 3 Criteria 4

Alternative 1 Alternative 2 Alternative 3

M
ethodology



Multi -Criteria Decision Analysis

❖ Dividing high -stakes decisions into main outcomes, or 
criteria, and using those criteria to make decisions 
and compare decision -making alternatives. 

❖ Steps: 
1. Define restoration alternatives - Ecological modeling
2. Select  the criteria  or indica tors  to m eas ure 

perform ance of each a lterna t ive – Expert, 
stakeholder input

3. Choos e a  jury for weighing the criteria  – Stakeholder 
and Expert Identification 

4. Weigh criteria  – Analytical Hierarchy Process
5. Aggrega te the criteria  for each option - Multi-

Attribute Value Theory
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Defining Restoration Alternatives

❖ Defined with help from Everglades 
Foundation ecological modeling 
based on available data

❖ Based on current potential 
restoration scenarios such as:
 Various  water s torage volum es  

in  the EAA res ervoir s outh  or 
north  of Lake Okeechobee

 Im plem enta t ion of CERP
 Im plem enta t ion of CEPP

 Focus  groups  to define increm enta l 
differences  between a lterna t ives .
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Selecting Criteria

1. Reducing polluted 
discharges from 
Lake Okeechobee 
into the St. Lucie 
and Caloosahatchee 
estuaries

2. Improving 
seasonal flow of 
freshwater through 
Everglades National 
Park

4. Improving 
seasonal flow of 
freshwater into 
Florida Bay

3. Increasing 
freshwater 
storage for public 
water supply, 
agricultural, and 
industrial needs. 

M
ethodology



Weighing Criteria: Analytical Hierarchy Process
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Criteria 1 2 3 4

1 1 RECIPROCAL RECIPROCAL RECIPROCAL

2 COMPARISON 1 RECIPROCAL RECIPROCAL

3 COMPARISON COMPARISON 1 RECIPROCAL

4 COMPARISON COMPARISON COMPARISON 1

❖ Com pares  criteria  us ing weighted pa ir-wis e (one 
to one) com paris ons . 

❖ Allows  ca lcula t ion of how much more s om e criteria  
a re va lued over others . 

❖ Places  va lues  a long an interna lly com para t ive 
m atrix, us efu l for ident ifying incons is tencies . 

❖ Will be com pleted us ing individua l online s urveys .

M
ethodology



Weighing Criteria: Survey Instrument
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❖ Challenge: Analyt ica l Hiera rchy Proces s  can be confus ing to s om e 
res pondents , with  potent ia l for incons is tent  res pons es . 

❖ Im portant  to include a  cla rifica t ion s ta tem ent . 



Weighing Criteria: Survey Instrument
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❖ Inform ation 
s ta tem ent  
about  each 
criteria

❖ Followed by a  
prior 
knowledge 
ques t ion to 
expla in  
potent ia l 
m otiva t ions  
behind 
res pons es .



Weighing Criteria: Survey Instrument
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❖ Pair-wis e com paris on of a ll criteria
❖ Five t rade-offs  m ade between four criteria



Weighing Criteria: Survey Instrument
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❖ Us e of im portance s ta tem ents  for AHP in  lieu  of num bers  
for eas e of t rade-offs .



❖ Method for aggregating the weights across 
s takeholder and expert  group trade-offs  to rank

❖ Im portance of measurable a lterna t ives  with  unique 
as s em blages  of criteria . 

Vi= Unit les s  aggrega te index for res tora t ion a lterna tive i
xi1 = Phys ica l va lue of a t tribute j under res tora t ion a lterna tive i

Wj = Stakeholder-genera ted weight  of the a t tribute j
Vij = norm alized va lue of a t tribute j under a lterna tives

i = 1, 2, ….M a lterna tives
j = 1, 2, … N a ttributes
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Aggregating Criteria for Each Scenario: 
Multi -Attribute Value Theory (MAVT)

𝑉𝑉𝑖𝑖 𝑥𝑥𝑖𝑖,𝑗𝑗 = 𝑤𝑤1 ∗ 𝑣𝑣𝑖𝑖1 𝑥𝑥𝑖𝑖1 + 𝑤𝑤2 ∗ 𝑣𝑣𝑖𝑖2 𝑥𝑥𝑖𝑖2 + ⋯+ 𝑤𝑤𝑛𝑛 ∗ 𝑣𝑣𝑖𝑖𝑛𝑛(𝑥𝑥𝑖𝑖𝑛𝑛) for each i
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MDCA Conceptual Model
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Everglades restoration informed by science 
and supported by stakeholders

Reducing 
polluted 

discharges from 
Lake Okeechobee 
into the St. Lucie 

and 
Caloosahatchee 

estuaries

Improving 
seasonal flow of 

freshwater 
through 

Everglades 
National Park

Improving 
seasonal flow of 
freshwater into 

Florida Bay

Increasing 
freshwater 
storage for 

public water 
supply, 

agricultural, and 
industrial needs. 

Restoration 
Alternative 1

Restoration 
Alternative 2

Restoration 
Alternative 3
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Additional Information Gathering
 Use of online surveying gives opportunity to collect 

additional data for analysis and understanding of 
potential motivations for trade -offs:
 Use of “New Ecologica l Pa radigm ” (NEP) ques t ions  

to quantify environm enta l a t t itudes  of 
s takeholders .

 Provide an open-ended res pons e ques t ion 
regarding cha llenges  as s ocia ted with  Everglades  
res tora t ion and changes  in  Everglades  res tora t ion 
over t im e. 

 Opportunity to lis t  addit iona l s takeholders  to find 
potentia l res pondents . 

 Currently tes t ing s urvey for functiona lity and cla rity, 
will be dis tributed Sum m er 2019. 
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