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This study estimates the property value gains associated with 
improvements in water clarity on 20 Northern Wisconsin lakes. Using a 
two stage hedonic model applied to Wisconsin DNR water studies and 
sales data on over 300 homes obtained from Zillow.com we estimate 
that a 3 foot improvement in water clarity would produce a 9 - 16% 
improvement in the market price of an average property on lakes with 
the lowest clarity.  

Hedonic models are the most common method for determining the 
market value of specific property attributes. Hedonic modeling is a 
proven way to statistically account for the many differences that exist in 
any set of properties in order to focus on changes to one specific 
attribute within the set. This method has been applied to hundreds of 
studies including the majority of work done on the market impact of 
water clarity on property values. 

On Lake Chetac we estimate a an additional 3 feet of water clarity 
would bring a 10 – 11% improvement in the value of the average 
property adjacent to the lake. This translates to an increase market value 
to $269,400 from $243,477 on the average property and an additional 
$10.4 million in total property valuation. Given the Sawyer County 2015 
property tax rate of 1.085% the increased valuation could bring another 
$112,800 in annual county property taxes collected. 

EXECUTIVE SUMMARY
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QUICKQ & A

Q: Does water clarity have a significant impact on property prices?

A: Yes. Our tests show that water clarity has a statistically significant impact 

on property prices. Clearer water means higher property prices, all things 

being equal. The improvement in expected values varies by as much as 16% 

on the average property within the study area.

Q: How do you define water clarity?

A: This study uses annual average Secchi Disk readings as reported by the 

Wisconsin Department of Natural Resources. This is a scientifically valid 

and objective measure of water clarity.

Q: Does improving water clarity impact all properties equally?

A: No. Properties on lakes with low water clarity will experience a 

significantly greater benefit from improved clarity when compared to 

property adjacent to lakes that already have high levels of clarity. 

Q: How do you account for the fact that different lakes have different types 

of properties?

A: A statistical picture was created for each of the lakes in the study area. 

This allows us to account for the great many differences that exist in the 

properties adjacent to lakes in the study area.

Q: Do the benefits of improving water clarity outweigh the costs?

A: Uncertain. Because both the costs and benefits differ across lakes it is 

impossible to make a blanket statement. However, the economic benefits 

associated with improved clarity on any of the 20 lakes within the study area 

are presented in the study. The data clearly show the economic benefits of 

improving water clarity, especially for lakes that currently have poor water 

clarity.

Q: How were the results estimated?

A: We used a hedonic pricing model to estimate the results. This model relies 

on actual market data (e.g. housing prices) rather than hypothetical data. 

Economists commonly use this type of model to estimate the market price of 

specific property or location attributes. 

Q: Does this study take into account so-called multiplier effects?

A: No, the study did not evaluate economic multiplier effects.  The results 

show the estimated economic impacts to the current existing property values. 

They do not include indirect economic impacts such as increased tourism or 

increased economic development associated that may or may not occur with 

any change water clarity. 

THE PROBLEM

There exist a significant number of lakes in Northwest Wisconsin that 
exhibit low levels of water clarity. It is also a well-established fact that 
perceptions of water quality have a significant bearing upon property 
values. As such it is the case that an improvement in water clarity on 
those lakes that currently exhibit low clarity would result in a significant 
improvement in property values. (Not to mention a number of other 
economic benefits – such as increased tourism.) Of course rising 
property values means increased property taxes and thus State revenue. 
On the other hand improving water clarity is not without costs. The 
matter is therefore a balancing act: In cases where the economic benefits 
exceed the costs associated with water clarity improvement there is a 
clear case to be made for said improvements.

In this study we seek to better understand the value increment likely to 
be associated with improvements in water clarity. From this we are able 
to estimate the likely economic benefits to both the private and public 
sector. It is our hope that that this will produce better informed and 
economically sound environmental remediation and an improvement in 
the already impressive natural resources of the State.  
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METHOD
Hedonic Modeling is a commonly used technique used to estimate the value 
of a specific attribute within a larger set of attributes associated with a 
specific commodity. Regression analysis is used to create a statistical picture 
of the attributes of a sample set of properties and serves as the foundation for 
hedonic modeling. For studies that seek to determine the value of a specific 
environmental attribute such as this this basic form of the regression 
generally looks like;

P = f (S,L,E)

Where,

P = Sale Price of the Property

S = A Vector of Structural Attributes

L = A Vector of Locational Attributes

E = A Vector of Environmental Attributes

Attributes with estimates negative coefficients have a negative impact on 
property prices while attributes with positive estimated coefficients have a 
positive effect upon property prices. Thus we would expect the estimated 
coefficient for water quality to have a positive coefficient.  Conversely we 
would expect the estimated coefficient on the local tax rate to be negative. 
Indeed this proved to be the case. 

MODEL

In each case the regression output was first used to construct a statistically 
average valuation for each lake – excluding and value attributable to water 
quality.  This allows for variation between lakes in terms of the types of 
properties that exist on the lake. One way of thinking about this would be the 
average value of the set of houses on a given lake within the study – if the 
lake was not there. This was accomplished by taking the sum of the mean 
value (for each lake) of each of the above variables times the estimated 
coefficient for that variable. To this the estimated constant term of the 
regression was added to complete the picture. 

a = Estimated value of  c + (mean value of a * est. coefficient of a)  +  
(mean value of  b * est. coefficient of b)  + …. +  (mean value of  x * est. 
coefficient of x)

From this we add in the observed water quality. (For example: On Lake 
Chetac a mean annual Secchi disk reading of 4 feet). This allows us to 
estimate what the average house, on a given lake, should sell for – given all 
its attributes. 

Est. Price = a + (Log of Water Quality on Lake x * estimated coefficient for 
water quality)

The table below gives the values for used for each lake to complete the 
equation above. The columns entitled ‘A’ represents the mean value of all 
attributes on that lake excluding water quality for each of the tested 
hypothesis. Column A represents the average value of a property on that lake 
– as though the lake did not exist. The ‘B’ columns are the estimated 
coefficients for water quality. The ‘A’ and ‘B’ columns on the left represent 
the estimated values using all the properties within the data set. The middle 
columns are the estimated values when the vacant lots are removed from the 
set of data while the columns on the right represent the estimated values with 
the reduced attribute set. Finally on the far right are the mean values for 
water clarity on any given lake in both feet and meters.   

All Properties W.O Limited Variable Mean 

WATERQ  

(m)

Mean 

WATERQ 

(ft.)
A B A B A B

Lake Chetac $179,071 46459.33 $196,072 45292.89 $145,906 66046.22 1.22 12.33

Birch Lake $181,471 46459.33 $187,721 45292.89 $158,523 66046.22 1.22 12.33

Balsam Lake $485,299 46459.33 $492,952 45292.89 $403,674 66046.22 2.32 14.50

Red Cedar Lake $230,689 46459.33 $262,320 45292.89 $164,657 66046.22 3.15 19.00

Long Lake $306,743 46459.33 $293,973 45292.89 $262,086 66046.22 2.44 14.50

Sissabagama Lake $157,429 46459.33 $191,547 45292.89 $76,723 66046.22 2.90 13.00

Stone Lake $182,472 46459.33 $163,917 45292.89 $216,294 66046.22 7.29 31.00

Whitefish Lake $411,802 46459.33 $416,948 45292.89 $354,273 66046.22 4.10 18.00

Petenwell Lake $241,060 46459.33 $306,942 45292.89 $220,935 66046.22 0.74 6.00

Lake Lucerne $262,544 46459.33 $266,131 45292.89 $199,427 66046.22 6.76 33.00

Metonga Lake $184,561 46459.33 $202,936 45292.89 $143,617 66046.22 7.00 39.75

Shell Lake $160,496 46459.33 $168,527 45292.89 $136,473 66046.22 4.43 32.00

Yellow Lake $237,198 46459.33 $250,313 45292.89 $206,103 66046.22 1.78 14.00

Eau Claire 

(Upper)
$266,770 46459.33 $266,641 45292.89 $187,206 66046.22 4.77 20.25

Eau Claire 

(Middle)
$113,368 46459.33 $139,951 45292.89 $42,407 66046.22 5.73 34.75

Eau Claire 

(Lower)
$81,424 46459.33 $115,462 45292.89 $23,283 66046.22 5.01 39.00

Butternut Lake $116,013 46459.33 $132,159 45292.89 $78,750 66046.22 1.06 6.50

Devil’s Lake $257,164 46459.33 $251,201 45292.89 $247,673 66046.22 4.86 24.00

Round Lake $254,495 46459.33 $282,801 45292.89 $194,519 66046.22 6.11 30.20

Lake Nebagamon $204,001 46459.33 $200,816 45292.89 $161,428 66046.22 1.84 9.19

Big Sand Lake $236,274 46459.33 $246,586 45292.89 $201,429 66046.22 3.06 18.00

Combined $218,562 46459.33 $238,142 45292.89 $175,331 66046.22 3.75 21.21

Using the values in the table above, we estimate that the average property on 
Lake Chetac would sell for $179,000 without the value added by the lake. 
(When we add in the lake with existing water quality the estimate increases 
to $243,400.) When we remove the vacant properties, the estimated value of 
the average property rises to $196,000. Finally when we remove several of 
the property attributes from the whole data set the estimated average 
property value falls to $145,000 – each as would be expected.

ANALYSIS

Using the output from the first regression we are able to derive estimated 
impacts to property values associated with changes to water clarity. Using 
Lake Chetac as an example we estimated previously that the economic value 
of the lake to the average property, at existing clarity, was roughly $64,400
($243,400 - $179,000). If we increase clarity by one foot we estimate that this 
will increase the property value associated with the lake will to $74,700 giving 
an average property value of roughly $253,700. If we increase clarity by three 
feet we estimate that the value associated with the lake will rise to roughly 
$90,400 giving a total average property valuation of roughly $269,400 – a 
little more than a 10% increase over the original valuation. A summary of the 
estimated changes for all lakes within the study area can be seen in the table 
below The numbers presented in this paragraph are derived from the output 
associated with the first regression output. (Full attribute list and all properties 
included.) 

Big Sand Lake

Est Price Value WQ Plus 1 ft Plus 3 ft Increase Value % Increase

Lake Chetac $243,477 $64,406 $74,773 $90,406 25999.37 10.68

Birch Lake $245,878 $64,406 $74,773 $90,406 25999.37 10.57

Balsam Lake $579,709 $94,409 $100,131 $109,815 15405.56 2.66

Red Cedar Lake $339,264 $108,575 $112,860 $120,400 11825.29 3.49

Long Lake $403,642 $96,899 $102,339 $111,615 14716.38 3.65

Sissabagama Lake $262,266 $104,837 $109,464 $117,529 12691.74 4.84

Stone Lake $330,006 $147,534 $149,435 $153,019 5485.06 1.66

Whitefish Lake $532,549 $120,747 $124,079 $130,101 9354.42 1.76

Petenwell Lake $282,119 $41,059 $57,128 $78,521 37461.47 13.28

Lake Lucerne $406,530 $143,986 $146,035 $149,880 5893.79 1.45

Metonga Lake $330,113 $145,552 $147,534 $151,262 5710.04 1.73

Shell Lake $284,574 $124,079 $127,187 $132,843 8764.33 3.08

Yellow Lake $319,503 $82,305 $89,602 $101,458 19152.62 5.99

Eau Claire (Upper) $394,526 $127,755 $130,635 $135,908 8152.59 2.07

Eau Claire (Middle) $249,673 $136,305 $138,713 $143,183 6878.45 2.75

Eau Claire (Lower) $211,469 $130,045 $132,790 $137,836 7791.66 3.68

Butternut Lake $173,815 $57,803 $69,568 $86,748 28945.16 16.65

Devil’s Lake $385,714 $128,551 $131,383 $136,576 8025.53 2.08

Round Lake $393,790 $139,045 $141,557 $145,774 6478.13 1.65

Lake Nebagamon $287,477 $83,476 $90,604 $102,236 18760.53 6.53

Big Sand Lake $343,667 $107,393 $111,783 $119,486 12093.54 3.52

Combined $335,126 $116,564 $120,198 $126,710 10145.91 3.03

CONCLUSION
There exists a clear economic rationale for the improvement of water clarity 
on several Northern Wisconsin lakes. Using a two stage hedonic model we 
have estimated that a 3 foot improvement in water clarity would increase 
property prices from 1 – 16%. The variation is largely dependent upon 
existing water clarity and the degree to which the lake is already economically 
developed. 

Lakes with low water clarity – such as Lakes Chetac, Petenwell, and Butternut 
would see an improvement of between 9 – 16%. The figures for these lakes 
are much higher than for others within the study area because the willingness 
to pay for given improvements is likely higher on lakes where clarity is poor. 
That is, people are likely to pay more for a 3 foot improvement in clarity when 
the current level is 1 foot than they would if it were 20 feet.

Thus, taken in sum we conclude that the marginal economic benefits to 
improvements in clarity are most significant when applied to lakes with low 
existing clarity and even more so when they are applied to lakes with low 
clarity and even more so when the surrounding areas are currently at a low 
levels of economic development.    
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