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Benefits of Riparian Buffers 

 Riparian buffers and other forms of green infrastructure 
are often proposed as a tool for storm water management.  

 When discussing the advantages of such approaches, the 
additional ecosystem service benefits of riparian buffers 
are often emphasized.   

 Examples include the ability of buffers to: 
 Filter and remove pollutants 
 Improve habitat and ecosystems 
 Provide natural scenery 
 Enhance recreational uses such as fishing and swimming. 



Tradeoffs in Riparian Land Management 

 Riparian land is also coveted for development.  
 Homes located in these areas are highly valued, 

particularly those with water views. 
 Actions of developers and landowners (that provide 

private benefits) can negatively impact ecosystem 
services (that provide public benefits). 
 Building homes or structures close to the water. 
 Clearing land or cutting trees for lawns or views. 
 Installing docks, marinas or sand beaches.  
 Using fertilizers or pesticides on lawns or plantings 

 How can society balance these gains and losses? 
 



 Quantifying the economic value of the ecosystem services 
provided by riparian buffers can help clarify tradeoffs 
involved in the preservation or restoration of these areas. 

 This presentation reports on a  
project that evaluates the benefits  
of riparian buffers. 

 Conducted in partnership with the  
Wells National Estuarine Research  
Reserve to evaluate tradeoffs in  
riparian land management. 

 Case study of the Merriland,  
Branch Brook and Little River  
(MBLR)Watershed. 

Riparian Buffers and Tradeoffs in Coastal Maine 



 Ecosystem services are defined as the outputs of natural 
systems (such as riparian buffers) that benefit people. 

 Economic valuation quantifies the economic value 
provided by these natural services. 
 Allows one to compare benefits and costs of proposed 

actions. 
 Helps clarify tradeoffs and promote informed 

dialogues. 
 Helps policymakers understand how society benefits 

from environmental stewardship and restoration. 

Ecosystem Service Valuation 



 The economic value of market goods and services is often 
obvious. 
 We observe people purchasing products at known 

prices. This provides insight into economic value. 
 But this is not the only source of economic value. 
 An economic value is simply anything that makes a 

person better off – whether produced by people or 
nature. 

Why is Ecosystem Services Research Useful? 



 The economic value provided by natural production is 
equally important but is often overlooked. 
 Ecosystem services cannot (often) be purchased in 

markets.  
 Because people tend to ignore the benefits of natural 

systems, they are underprovided by markets. 
 Ecosystem services analysis can help promote more 

beneficial use of natural systems that benefit people. 

Why is Ecosystem Service Research Useful? 



A Simple Framework  



Policy Choice Models 

 To evaluate ecosystem service values and tradeoffs in the 
present case we apply choice models. 
 Survey-based methods that estimate values from 

respondents’ votes over different policy options. 
 Questions modeled as public votes. Respondents choose 

among policies with different effects and costs. 
 By evaluating votes over many different alternatives, we 

are able to calculate tradeoffs that reveal values. 
 Results enable discovery of the biophysically possible 

tradeoffs (identified by the project’s ecological science) 
that are most highly valued by residents. 
 



Development of Choice Modeling Surveys 

 Choice surveys were developed based on a three year 
design and testing process. 
 Collaborations with scientists, stakeholders and 

policymakers to understand issues and science.   
 Focus groups and interviews to identify ecosystem services 

that benefit the public. 
 Development of economic framework linking biophysical 

changes to human benefits. 
 Ecological modeling to quantify biophysical changes. 

Choice scenarios are grounded in possible biophysical 
outcomes identified by project ecologists. 

 Extensive pretesting and revision of survey instruments. 
 









Design, Implementation and Modeling 

 Surveys implemented December 2013 – January 2014. 
 Random sample of Kennebunk,  

Sanford and Wells residents. 
 Response rate of 34.5%.  



Values per Household 
Attribute Description 

 
Value  

(per unit, per  
household, per year) 

LAND_NAT Δ in natural land cover (% of riparian 
land) 

$1.49 
RIVER_EC  Δ in aquatic ecological condition (% on 

100 point condition index). 
$1.09 

REC_FISH Δ in recreational fish abundance (% of 
reference condition for watershed) 

$0.86 
SWIM Δ in beach tests passing water quality 

safety guidelines (% of tests). 
$2.27 

SETBACK Δ in required setback between 
development and rivers (feet). 

$0.13 
ENFORCE Dummy (0-1) variable indicating 

increases in enforcement and 
inspections of development restrictions. 

$15.97 



An Illustration 

 Assume that a policy were proposed that would restore 200 
acres of riparian buffer in the MBLR watershed. 

 This would be accomplished in part via an increase in 
required setbacks of 25 feet. 

 Assume a predicted 2% increase in watershed-wide aquatic 
ecological condition and 3% increase in fish abundance. 

 Results indicate that each household in would be willing to 
pay $15.46 per year for programs to restore these 
ecosystem service benefits, on average. 

 This implies an annual benefit of $267,597 over all 17,309 
households in Kennebunk, Sanford and Wells. 
 
 
 
 



Example:  Tradeoffs and Household Support 

Attribute No Change 
 

Option A 
 

Option B 

LAND_NAT 85% 90% 95% 
RIVER_EC  55% 60% 65% 
REC_FISH 55% 65% 65% 
SWIM 85% 85% 88% 
SETBACK 100 150 100 
ENFORCE No Change Increased Increased 
COST / YEAR $0 $25 $45 

Predicted Vote 22% 48% 30% 



Final Notes 
 Results can be used to evaluate both ecosystem service 

values and tradeoffs that residents would support. 
 Findings can challenge strongly-held preconceptions. 

 For example, we find strong evidence that residents 
value greater restrictions on private land development 
in south coastal Maine. 

 Results also help identify actions that are most beneficial 
from the larger set that are biophysically feasible. 

 There may be other economic values of riparian land 
beyond those measured here.   
 These can be measured using other types of economic 

valuation methods. 
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