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Hedonic valuation (revealed 
preference): assumes that the 
value individuals place on a 
commodity is based on the 
attributes it possesses.

‣ Property market prices 
‣ Individual property 

characteristics 
‣ Distance from environmental 

attributes

‣ Based on observed 
behaviour in property 
values

‣ Property market should be near-
equilibrium with an appropriate size and 
coverage 

‣ Assumes that buyers have complete 
knowledge about environmental 
attributes 

‣ Difficult to isolate the effects of the 
environmental attribute on property 
value

Dorfman et al. (1996);  
Kriesel et al. (1993)

Travel cost modelling (revealed 
preference): rationalizes that the 
value of a site is reflected in the 
willingness to pay the associated 
travel cost.

‣ Individual travel costs 
‣ On-site expenses 
‣ License fees (if applicable) 
‣ Capital expenditure on 

recreational equipment 
(if applicable) 

‣ Value of time spent travelling 
‣ Socioeconomic 

characteristics of users

‣ Based on observed 
behaviour

‣ Travel distances are ideally relatively 
short, and sample has a variety of 
distances, costs and socioeconomic 
characteristics 

‣ Can be confounded if the visit is not 
intended for the specific ecosystems 
service (i.e., trip made for multiple 
destinations) 

‣ Assumes that users have complete 
knowledge about the ecosystem 
service being used 

‣ Cannot value ecosystems that are not 
visible or well understood (e.g., nutrient 
cycling, erosion control)

Chen (2013);  
Hushak et al. (1988);  
Kelch et al. (2006); 
Murray & Sohngen 
(2001);  
Sohngen et al. (1999);  
Sohngen et al. (2015)

Contingent valuation (stated 
preference): uses a context of a 
hypothetical market in which 
individuals about their willingness 
to pay for ecosystem services (for 
which markets do not exist) 
through questionnaires and/or 
interviews.

‣ Ecosystem characteristics/
function 

‣ Socioeconomic 
characteristics of 
respondents

‣ Can be used to value 
almost all environmental 
attributes (i.e., 
ecosystem services 
without markets or 
parallel markets)

‣ Typically cost and time intensive to 
implement 

‣ Biases are common in survey 
responses due to hypothetical nature of 
the market 

‣ Low income constrains willingness-to-
pay for ecosystem services

Brox et al. (1996); 
Kreutzwiser (1981)

Benefit value transfer (benefits 
transfer): estimates values by 
transferring values from a primary 
valuation study conducted for a 
similar site.

‣ Primary valuation results for a 
site similar to target site

‣ More cost and time 
effective than primary 
valuation studies 

‣ Recommended to be 
used to scope if a more 
in-depth primary 
valuation study is 
required

‣ Estimates from primary studies can be 
outdated 

‣ Results tend to be less accurate than 
the primary study since estimates are 
unlikely to be perfectly transferable

Hayder (2014);  
Palm-Forster et al. 
(2016);  
Wolf et al. (2017)

Benefit function transfer 
(benefits transfer): adjusts for 
differences in the characteristics 
of the population/site between 
the primary study and target sites. 
The result is more relevant to the 
targeted site.

‣ Primary valuation results for a 
site similar to target site 

‣ Detailed site and population 
characteristics for both the 
primary study and target sites

‣ More cost and time 
effective than primary 
valuation studies 
(although requires more 
resources than benefit 
value transfers) 

‣ Recommended to be 
used to scope if a more 
in-depth primary 
valuation study is 
required

‣ Estimates from primary studies can be 
outdated 

‣ Results tend to be less accurate than 
the primary study since estimates are 
unlikely to be perfectly transferable 
(although result is more robust than 
benefit value transfer)

Palm-Forster et al. 
(2016)

Significance 
Ecosystem services are the benefits that humans directly or indirectly gain from 
ecosystem functions (Costanza et al., 1997). 

Ecosystem service valuation describes how human decisions affect ecosystem 
services and express these changes in $$ that allow for their incorporation in the 
decision-making process.  

Current markets provide information about the value of a limited subset of 
ecosystem services that are priced as commodities (Pascual et al., 2010), which 

poses challenges in our ability to estimate values of a comprehensive set of 
ecosystem services typically considered in the decision-making process 

(Millennium Ecosystem Assessment, 2005).

“”
“We argue that ecosystem service valuation can facilitate the decision-making process 

by identifying cost-effective restoration actions.  
Our literature review found that the $ values projected for ecosystem services in Lake 
Erie are substantial. These $ values are likely to be under-estimations, and include:  
water quality improvements, erosion risk reduction, recreation, and angling.

Ecosystem service valuation can facilitate the active involvement of 
stakeholders and allow for new insights and knowledge to be passed into the 
decision-making process — which can be particularly helpful in Lake Erie given its 
complex ecology and diverse stakeholder groups with divergent goals, priorities, 
and values. We argue that the efficacy of the local restoration efforts will be 
significantly enhanced by a rigorous framework that quantifies the economic 
benefits from a well-functioning ecosystem.  

Rather than solely acknowledging their vulnerabilities, the actual quantification of 
the value of ecosystem services is critical when considering trade-offs among 
diverse policy decisions. 
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Integrating scientific knowledge with ecosystem service values can promote 
knowledge co-production and co-learning among technical experts, stakeholders, 
and decision-makers (Laniak et al., 2013). The wealth of watershed and aquatic 
ecosystem models in Lake Erie offers an excellent foundation upon which we can 
depict relationships among human actions, water quality trends, multiple 
ecosystem goods and services, and associated changes in values. 

References  
Brox, J. A., Kumar, R. C., & Stollery, K. R. (1996). Willingness To Pay for Water Quality and Supply Enhancements in the Grand River Watershed. Canadian Water Resources Journal, 21(3), 275–288. https://doi.org/10.4296/cwrj2103275 

Chen, M. (2013). Valuation of Public Great Lakes Beaches in Michigan. Michigan State University. 

Costanza, R., D’Arge, R., de Groot, R., Farber, S., Grasso, M., Hannon, B., … van den Belt, M. (1997). The value of the world’s ecosystem services and natural capital. Nature, 387(6630), 253–260. https://doi.org/10.1038/387253a0 

Dorfman, J. H., Keeler, A. G., & Kriesel, W. (1996). Valuing Risk-Reducing Interventions with Hedonic Models: The Case of Erosion Protection. Journal of Agricultural and Resource Economics, 21(1), 109–119. 

Hayder, S. (2014). Socio-Economic Impact of the Presence of Asian Carp in the Great Lakes Basin. Winnipeg, Manitoba. 

Hushak, L. J., Winslow, J. M., & Dutta, N. (1988). Economic value of Great Lakes sportfishing: The case of private-boat fishing in Ohio’s Lake Erie. Transactions of the American Fisheries Society, 117, 363–373. https://doi.org/   
 10.1577/1548-8659(1988)117<0363:EVOGLS>2.3.CO;2 

Kelch, D., Lichtkoppler, F., Sohngen, B., & Daigneault, A. (2006). The Value of Steelhead (Onchorhynchus mykiss) Angling in Lake Erie Tributaries. Journal of Great Lakes Research, 32, 424–433. https://doi.org/     
 10.3394/0380-1330(2006)32 

Kreutzwiser, R. (1981). The Economic Significance of the Long Point Marsh, Lake Erie, as a Recreational Resource. Journal of Great Lakes Research, 7(2), 105–110. https://doi.org/10.1016/S0380-1330(81)72034-3 

Kriesel, W., Randall, A., & Lichtkoppler, F. (1993). Estimating the Benefits of Shore Erosion Protection in Ohio’s Lake Erie Housing Market. Water Resources Research, 29(4), 795–801. 

Laniak, G. F., Olchin, G., Goodall, J., Voinov, A., Hill, M., Glynn, P., … Hughes, A. (2013). Integrated environmental modeling: A vision and roadmap for the future. Environmental Modelling and Software, 39, 3–23. https://doi.org/10.1016/ 
 j.envsoft.2012.09.006 

Millennium Ecosystem Assessment. (2005). Ecosystems and Human Well-Being: Synthesis. Washington, DC. https://doi.org/10.1196/annals.1439.003 

Murray, C., & Sohngen, B. (2001). Valuing water quality advisories and beach amenities. Water Resources Research, 37(10), 2583–2590. 

Palm-Forster, L. H., Lupi, F., & Chen, M. (2016). Valuing lake erie beaches using value and function transfers. Agricultural and Resource Economics Review, 45(2), 270–292. https://doi.org/10.1017/age.2016.15 

Pascual, U., Muradian, R., Brander, L., Gómez-Baggethun, E., Martín-López, B., Verma, M., … Polasky, S. (2010). The Economics of Valuing Ecosystem Services and Biodiversity. In P. Kumar (Ed.), The Economics of Ecosystems and  
 Biodiversity Ecological and Economic Foundations. London and Washington: Earthscan. https://doi.org/10.4324/9781849775489 

Sohngen, B., Lichtkoppler, F., & Bielen, M. (1999). The Value of Day Trips to Lake Erie Beaches. Columbus, Ohio. https://doi.org/Technical Bulletin Series, Publication OSHU-TB-039 

Sohngen, B., Zhang, W., Bruskotter, J., & Sheldon, B. (2015). Results from a 2014 survey of Lake Erie anglers: Final report submitted to the Lake Erie Protection Fund. https://doi.org/10.13140/RG.2.1.3875.2084 

Wolf, D., Georgic, W., & Klaiber, H. A. (2017). Reeling in the damages: Harmful algal blooms’ impact on Lake Erie’s recreational fishing industry. Journal of Environmental Management, 199, 148–157. https://doi.org/10.1016/j.jenvman. 
 2017.05.031 

“Hexagonal Pattern designed by Eightonesix / Freepik” 

Contact Info 
cindy.yang@utoronto.ca 

How can you get 
involved? 

We are conducting an ecosystem 
service valuation survey for 

 Cootes Paradise marsh in Lake 
Ontario to estimate its value! 

Future Directions Results

https://arcg.is/1D5v4f
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