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• Evaluating the economic values of 
fishery related ecosystem 
services would provide critical 
information for project evaluation 
and decision making. 

• In this paper, we establish a 
linkage between fishery 
population and lakefront housing 
prices and quantify the economic 
value of freshwater lake fish 
species using hedonic property 
value model. 

• Using Oneida lake as a case 
study, our empirical results 
suggest a statistically significant 
capitalization effect for an 
increase warmwater gamefish, 
the main attraction for anglers in 
Oneida Lake according to the 
New York State Angler Survey.

• A one-standard-deviation in the 
abundance of warmwater 
gamefish increases housing price 
by 8.8%. Our results suggest that 
fish abundance generate 
significant economic values for 
lakefront homeowners: the 
aggregated capitalized value for a 
one-standard-deviation increase 
in warmwater gamefish amounts 
to $51.9 million.

• Estimating the relationship between fish abundance and 
lakefront price premium
Intuition: favorable fishing site conditions increase the 
premium of lakefront properties relative to other properties

• Estimating equation: 

log(SalePrice)it = 𝛼 + 𝛽1 LakeFronti + 𝜷2LakeFronti ×
FishSpeciest + 𝛽3 Water Quality + 𝛽4 LakeFronti × Water
Qualityt +Controlsit + 𝜆d + 𝜆c + f(t) + 𝜀it

with controls for property characteristics, neighborhood 
demographics, spatial fixed effects at the school district and 
county levels, and flexible time trends.

• Fishery abundance significantly capitalizes into lakefront housing prices
• Back-of-envelope analysis suggests that:

~3300 total lakefront houses around Oneida Lake
o $168k average housing price
o 8.8% increase in lakefront premium for every 1sd increase in walleye abundance
That leads to:
o $48.8 million increment in property valuation
o ~$1 million increment in annual property tax revenue

• Human societies benefit in numerous ways from ecosystem 
services generated by fish populations, from recreational fishery 
to biodiversity and ecosystem health. Evaluating the economic 
values of fishery related ecosystem services would provide 
critical information for project evaluation and decision making, 
• In this paper, we propose to quantify the economic value of 

freshwater lake fish species using the hedonic property value 
method. The intuition underlying hedonic model is that property 
buyers would evaluate the bundle of attributes that defines the 
houses, including house, neighborhood, and environmental 
characteristics in the house search process and reveal their 
preferences for each attribute. Thus, property buyers’ willingness 
to pay for environmental amenities, i.e., water quality and fish 
population would be captured in the housing sales prices 
• Our empirical framework identifies the capitalization effect of 

fish populations on the change in housing price premiums 
between lake-front and non-lake-front houses in response to fish 
population changes. Changing in fish populations would bring 
the biggest impacts to lakefront homeowners due to their year-
around access to angling, boating, or visiting. 
• We use Oneida Lake in New York State, USA as a case study for 

exploring relationships between fish abundance and lakefront 
property values. Oneida Lake nurtures a diverse fish community 
and has seen a long history of recreational fishery activities. By 
leveraging a rich dataset of housing transactions of four counties 
in New York State, annual fish population observations of over 
40 fish species, and spatially explicit water quality monitoring 
data, we are able to capture the spatial and temporal changes of 
fish population, water quality, and property values spanning 
nearly three decades (1990-2018). Figure 1: Property Sales Near Oneida Lake. 

Figure 2: Parameter Estimates of the Impact of Species Abundance 
on Lakefront Premium. Panel A (left) estimates equation (1) and 
plots the point estimates of individual species abundance 
(standardized into z-scores) interacted with the lakefront dummy 
variable. Panel B (right) estimates equation (1) and plots the point 
estimates of species categories (standardized into z-scores) 
interacted with the lakefront dummy variable. Red dotted line 
displays zero, and error bars show 95% confidence intervals.

Figure 3: The impact of fish abundance on
water quality valuation

Figure 4: Spatial Spillover of the Impact of Species Abundance on Lakefront Premium. Panel A (left) estimates 
equation (2) and plots the point estimates of individual species abundance (standardized into z-scores) interacted 
with proximity dummy variables. Panel B (right) estimates equation (2) and plots the point estimates of species 
categories (standardized into z-scores) interacted with proximity dummy variables`. Red dotted line displays zero, and 
error bars show 95% confidence intervals.


