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Abstract 
This paper presents the results of a hedonic pricing analysis of residential properties located 
near two lakes on the Lower Klamath River, California. The two lakes in question are 
actually reservoirs created by the installation of three hydropower dams, and at present, the 
Federal Energy Regulatory Committee (FERC) is currently overseeing the renewal process for 
the Klamath Hydropower Project operating license. For a variety of reasons—including 
ecological, cultural, and economic factors—stakeholders, including tribes, conservationists, 
and commercial fishermen, contend that the removal of these three dams would be a 
desirable outcome of the relicensing process.  
 
The impact of dam removal on nearby property values is important not only to adjacent 
property owners, but also to policy and decision makers assessing the overall costs and 
benefits of dam removal. In order to understand the likely effect dam removal would have 
on nearby residential property values, it is first necessary to assess whether any benefit 
accrues to these properties with the reservoirs in place. To that end, we use a hedonic pricing 
analysis to estimate the current value of varying levels of lake proximity, including: lake 
frontage, lake proximity, and lake view. In addition, we also estimate the value of river 
frontage along the Klamath River.  
 
Results from the abovementioned analysis show that all levels of lake proximity analyzed 
have the expected positive correlation with property values. Unexpectedly, properties with 
frontage along the Klamath River displayed a positive value associated with river presence, 
but the value was not significant. Following the results of this analysis, it is recommended 
that further research be pursued to identify the replacement dollar impact of new land uses 
on the exposed lakebed if dams are removed, reservoirs are drained, and lake adjacency 
values are void.  
  
 
Key words: hedonic pricing analysis, lake adjacency, dam removal, Siskiyou County, 
Klamath River 
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I. Introduction
In the United States alone, there are now over 76,000 registered dams (i.e. two meters or 
higher) and an estimated two million dams of smaller size (Graf 1993). The majority of these 
dams were built for economic reasons, including hydroelectric power generation, irrigation 
and water supply, among others. More recently, however, there has been increasing public 
interest in dam removal. Several key factors contribute to this growing trend, including: 
changing social values, increased scientific information on the environmental impacts of 
dams, and safety issues related with aging structures (Heinz Center 2002). 
 
The impact of dam removal on nearby property values, particularly private residential 
properties, is an issue that to date is neither widely understood nor widely studied, yet 
understanding the likely effects is important not only to adjacent property owners, but also 
to policy and decision makers who must assess the overall costs and benefits of dam 
removal. 
 
While some research has been done on this topic, the literature is limited at best. Preliminary 
studies in Wisconsin, focused primarily on removal of low-head dams, found that adjacent 
property values either remained constant or decreased briefly, and then regained their entire 
value by the end of two years (Sarakinos and Johnson, 2002). Another study concluded that 
property values may actually increase after a dam removal that leads to improvements in 
water quality, river ecosystem restoration and/or provides new or improved recreational 
opportunities (Sarakinos and Johnson, 2002). 
 
One of the difficulties associated with accurately assessing dam removal impacts, and 
perhaps an explanation for the limited amount of research to date, is the need to evaluate 
property values both pre- and post-dam removal. Ideally, not just one, but multiple points, 
would be considered post-dam removal in order to assess differences in property values 
directly after dam removal and at a point(s) in time when previously inundated lands 
become stabilized, revegetated, and/or developed. To date, few opportunities in the United 
States have presented themselves where this type of pre- and post-analysis could be 
conducted. 
 
Given this fact, however, dam removals still continue to occur, and the question remains 
whether there is a way to estimate the likely impact of dam removal on property values 
given the data available pre-removal. In order to understand the likely effect dam removal 
would have on property values, however, it is first necessary to assess whether any benefit 
accrues to these properties with the reservoirs in place. To that end, we use a hedonic pricing 
model to evaluate the current value of varying levels of lake adjacency on the Klamath River 
in California and then discuss the findings in the context of dam removal. 
 
II. Study Area 
The Klamath River flows over 250 miles from its headwaters in southern Oregon through 
northern California to the coast, where it drains into the Pacific Ocean. The Klamath is one 
of only three rivers to pass through the Cascades and is the second largest river in 
California. It is divided into two distinct sections, the Upper and the Lower: the Upper 
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Klamath region diverts water from the river for agricultural irrigation within the federal 
Klamath Irrigation Project, while much of the Lower Klamath runs through the Klamath 
National Forest. The river and its fish, particularly salmon, are considered sacred by several 
tribes that live nearby, including the Yurok, Hoopa, Karuk and Klamath Tribes. 
 
Historically, the river was considered prime habitat for a variety of species, including: 
Chinook salmon, Coho salmon, steelhead trout and Pacific lamprey. Once the third largest 
river for salmon spawning on the West Coast, the Klamath River now produces only a 
fraction of its historic levels. Six dams, constructed between 1908 and 1962, truncate the 
river and prevent salmon, as well as other anadromous species, from moving upstream. 
 
The Federal Energy Regulatory Committee (FERC) is currently overseeing the renewal process 
for the Klamath Hydropower Project operating license. The license is currently owned and 
operated by PacifiCorp and includes all six dams on the Klamath River. For a variety of 
reasons—including ecological, cultural, and economic factors—stakeholders, including tribes, 
conservationists, and commercial fishermen, contend that the removal of up to four of the 
six dams would be a desirable outcome of the relicensing process. 
 
Three of those four dams (i.e. Iron Gate, Copco One and Copco Two) are located in Siskiyou 
County, California (see Figure 1). Siskiyou County, and in particular the land around the 
Copco and Iron Gate Dams, is best described as a rural setting with lower than average 
population density and median income, as well as a higher percentage of residents age 55 
and older (see Table 1). Development in the area is focused around the Klamath River as well 
as two lakes, Copco and Iron Gate, produced by the dams. 

 
Figure 1: Copco-Iron Gate Study Area 
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Table 1: Comparison of Demographics 

U.S. Census Data 
Siskiyou 
County California United States 

Persons per square mile (2000) 7.0 217.2 79.6 
Median household income (2003) $31,082 $48,440 $43,313 
Persons below poverty (2003) 15.5% 13.8% 12.5% 
Persons over 65 (2005) 18.1% 10.7% 12.4% 

 
Both lakes are of substantial size; Copco Lake is over 4.5 miles long and has a reservoir 
surface area of 1000 acres, while Iron Gate Reservoir is almost seven miles long and has a 
surface area of approximately 950 acres. The lakes themselves are owned by PacifiCorp, but 
the southern and eastern shores of Copco Lake, as well as areas near Iron Gate Reservoir, 
include residential development. Understanding the impact dam removal is likely to have on 
the value of these properties is of interest to stakeholders and decision makers alike. 
 
Given the rural setting and extensive swaths of public and PacifiCorp owned land, 
residential development in Siskiyou County is limited at present to disconnected 
subdivisions. For analytical and organizational purposes the residential development around 
Copco Lake and Iron Gate Reservoir is divided into three smaller study areas (see Figure 2). 
The first study area, Klamath River Country Estates, includes properties located on and 
around a stretch of the Klamath River west of Iron Gate Reservoir. The second study area, 
Iron Gate Estates, is a more recent subdivision which straddles Iron Gate Reservoir, but has 
no lakefront properties. The last study area includes properties on and adjacent to Copco 
Lake. The majority of the parcels in all three study areas are between 0.5 and 10 acres with 
rural residential zoning, which limits additional subdivision as well as commercial uses of 
the land. 
 
III. The Hedonic Pricing Method 
The hedonic pricing method is derived from the characteristics theory of value (Lancaster, 
1966; Griliches, 1971; and Rosen, 1974) and uses market prices to estimate the marginal 
value associated with a particular characteristic (e.g. environmental services or quality) of a 
good. While there are limitations to the model (see Hanley and Spash, 1993), hedonic pricing 
is useful in this context in that it will allow us to determine whether or not a property 
characteristic (i.e. lake adjacency) is reflected in the sale value of properties. 
 
To date, hedonic pricing has been used to estimate the value of a variety of non-market 
environmental goods and services, including: urban air quality (Graves, 1988), open space 
(Irwin, 2002) and water quality (Michael et al., 1996 and references cited therein), among 
others. More recently, hedonic pricing has been used to conduct an ex-post analysis of the 
impacts of dams/dam removal on property values in both Maine (Lewis et al., 2006) and 
Wisconsin (Provencher et al., 2006). 
 
Several studies have also used hedonic pricing models to estimate the value of adjacency to 
water. Benson et al. (1998) found that ocean views increase the market price of a property 
from 8%–60% depending on the quality of the view and that the value of the view decreases 
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as distance from the water increases. Feather and Panagiotis (1992) tested and confirmed 
that 1) the land value of lake-front property is greater than non lake-front property, 2) lake 
characteristics (size and quality) are realized in land values, and 3) water resource related 
impacts on land values are inversely related to distance from the water source in their 
analysis of Orange County, Florida. 
 
A recent hedonic pricing analysis by Lewis and Acharya (2006) concluded that proximity to 
water may increase property values, but the relative quality of land and water attributes can 
actually result in disamenities and lower property values. Although it is not a focus of this 
analysis, this finding is of note in the context of the Klamath due to the presence of toxic 
algal blooms during the summer months on both Iron Gate Reservoir and Copco Lake (US 
EPA, 2006). 
 
As mentioned previously, a time-series model ideally would be used to estimate the impact 
of dam removal on nearby property values both pre- and post-dam removal; however, as 
this study is being done pre-dam removal, cross-sectional data, including spatial 
characteristics of the properties, will be used to estimate the difference in sale price between 
properties with varying levels of lake adjacency, holding all else equal. 
 
The following is a typical hedonic pricing function:  

V = V(Sj,Nk,Ql) 
 
where Vi is the sale value of a property, Sj is a vector of site characteristics, Nk is a vector of 
neighborhood characteristics, and Ql is a vector of environmental characteristics, with the 
inclusion of explanatory variables in each of those vectors based on their relevance to the 
scenario in question. 
 
The dependent variable in this study is the natural log of the sale price per acre. Using 
economic theory and findings from existing hedonic pricing analyses, explanatory variables 
were initially selected to include in the model. Multiple stepwise regressions were then run 
on the open-ended data to determine the most appropriate fit given each variable’s 
statistical significance and theoretical correctness.  
 
Economic theory does not specify which functional form is most appropriate for use in a 
hedonic pricing analysis (see discussion in Hanley and Spash, 1993); given the nature of the 
attribute being valued, we chose the semi-log model. In order to confirm this choice, the 
model was run using both a linear and semi-log functional form. A review of the 
standardized residual plot for both regressions showed the linear model with a distinctly 
nonlinear trend, while that of the semi-log model was unremarkable. 
The model estimated was:  
 

LnSale =  
B0 +B1Acres+B2AcresSq+ B3Home+ B4SaleYr+ B5OnRiv+ B6OnLake+ B7ProxLake+ B8ViewLake 

 
Table 2 provides definitions for all variables included in the model.  
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Table 2: Variables 
Name Description 
Acres Total acreage of the property 
AcresSq Total acreage squared 
Home Dummy variable = 1 if property has a residential structure 
LnSale The natural log of the sale price per acre 
OnLake Dummy variable = 1 if property is on Copco or Iron Gate Lake 
OnRiv Dummy variable = 1 if property is on the Klamath River 
ProxLake Dummy variable = 1 if property is across the street from either lake 
SaleYr Sale year of the property minus 1998 (first year included in dataset) 
ViewLake Dummy variable = 1 if property has a view of either lake 

 
 
IV. Data Set 
The primary dataset for this analysis is property transfer records purchased from the 
Siskiyou County Tax Assessor’s Office. The original dataset included all sales between 
January 1998 and October 2006. From the original dataset, properties which were 1) 
described as having a residential use, 2) smaller than ten acres, and 3) met a series of data 
quality measures were kept for the final sample set. More specifically, it was brought to our 
attention that many bulk purchases had recently occurred in the area at well below market 
value. Knowledge of these non-arms length transactions was relayed via the county 
assessor’s office and the affected properties were removed, bringing the sample size to 590 
(Giacamello, 2007). The final sample set includes both developed and undeveloped properties.  
 

Figure 2: Sample Set 

 
 
Hedonic pricing models often include variables that describe the characteristics of structures, 
residential or otherwise, located on the properties in the sample (e.g. the square footage of 
the structure, the number of bathrooms, the number of bedrooms, and the existence of a 
garage). While the dataset acquired from the Siskiyou County Assessor’s Office did include 
data describing certain structural attributes, the decision was made not to include these 
characteristics in the model because less than 25% of the properties included in the data set 
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had a residential structure on them. In addition, 6% of the properties had a mobile home as 
the residential structure and no specific characteristics were included for mobile homes. 
Instead, a dummy variable, Home, was included to identify whether or not a residential 
structure was present. 
 
To describe lake adjacency, three dummy variables were included in the hedonic pricing 
analysis, OnLake, ProxLake and ViewLake, where a value of “1” means the property is on a 
lake, across the street from a lake or has a lake view, respectively. These variables are used 
to represent three decreasing levels of lake adjacency, with OnLake representing the greatest 
level of adjacency (i.e. having lake frontage). For each variable, properties with the defined 
level of adjacency were coded as a “1” and all other properties were coded as a “0”. 
Properties on a lake and across the street from a lake were identified via visual inspection, 
while properties with lake views were determined via a viewshed analysis. The dummy 
variable OnRiv was also included to compare the apparent value of waterfront property on 
the river with property on the lake. 
 
It should be noted that we originally calculated the distance of each property to the closest 
lake as a measure of lake adjacency; however, given the uneven spatial distribution of the 
sample properties (see Figure 2), the fluctuation in shoreline levels, the limited public access 
to both reservoirs, as well as the distinct non-linearity of the attribute in question, we 
believe the use of dummy variables is more appropriate. 

 
Table 3: Summary Statistics 

 Observations Median Mean Std. Dev. Min. Max. 
Sale Price per Acre 590 $3,980 $20,090 $58,411 $260 $788,571 

 
 
V. Results 
As described previously, the dependent variable was the natural log of the sale price per acre. 
The results from the model are reported in Table 4.  
 

Table 4: Regression Results (per acre) – t-values in parentheses 
Dependent Variable LnSale 
Home 1.977 (25.26)*** 
Acres -0.709 (-10.89)*** 
AcresSq 0.058 (7.06)*** 
SaleYr 0.111 (7.71)*** 
OnRiv 0.493 (2.21) 
OnLake 1.079 (6.72)*** 
ProxLake 0.681 (4.24)*** 
ViewLake 0.283 (2.88)** 
Constant 8.493 (66.63) 
R2 70.0% 
Observations 590 
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All the coefficients have the expected sign and are significantly different from zero at the 
0.01 level of confidence, except for the coefficient on the variable OnRiv. Because a semi-log 
form was used, the coefficients can be interpreted as a percentage, that is, the percentage 
change in the dependent variable given a one unit change in an independent variable. For 
example, being located on a lake is estimated to increase the sale price per acre of a 
property by 108%, all else being equal. As expected, the coefficient for the variable Home 
was positive and per acre sale price is estimated to increase by 198% if a residential 
structure is on the property. 
 
The coefficient for the variable Acres is negative, while that of AcresSq is positive, 
suggesting that the sale price per acre is inversely related with the total acreage of the 
property, but that sale price per acre decreases at a decreasing rate. Given that properties 
included in this model were sold over a period of nine years, the positive sign on the 
coefficient for SaleYr is expected due to inflation. 
 
The coefficients on the three lake adjacency dummy variables, OnLake, ProxLake and 
ViewLake, are all positive. As expected, the coefficient for OnLake is the largest, followed by 
that of ProxLake and ViewLake. Given that the three variables, in the order listed previously, 
represent decreasing levels of lake adjacency, this result suggests that lake adjacency does 
positively impact property sale prices, but that the impact decreases inversely with the level 
of adjacency, that is, the further the property is from the lake, the less property values are 
impacted. 
 
A property on the lake is estimated to sell for 108% more per acre than a property that is 
not on a lake, all else being equal. Similarly, all else being equal, lake proximity and lake 
view properties are estimated to sell for 68% and 28% more per acre, respectively, than a 
property without any lake adjacency or view.  
 
It is interesting to note that the OnRiv coefficient was positive, but not significant at the 
0.01 level of confidence. Although there is no clear reason for the insignificant value 
associated with river frontage it is likely a function of a small sample size and varying 
environmental (e.g. inconsistent water levels in the river) and economic conditions (e.g. 
nearby recreational vehicle park) in the area. An inspection of the properties in the sample 
with river frontage shows that they are from a relatively small section of river just 
downstream of Iron Gate Dam. Due to the constraints of our sample we were not able to 
conduct an analysis of additional properties further downstream and upstream along the 
river to test whether or not the apparent environmental and use characteristics of the 
properties in our sample are atypical. Additional insight would be gained from a spatially 
stratified comparison of economic indicators such as adjacent home values and the 
likelihood or presence of new construction. 
 
VI. Discussion and Conclusion 
Because dam removal typically results in the drawdown of an associated lake, a clearer 
understanding of any economic value(s) associated with lake adjacency accruing to nearby 
property owners is critical to the dam removal decision-making process. While the resulting 
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impact of dam removal on property values cannot be measured prior to dam removal, we 
can estimate the value(s) associated with lake adjacency while the dam is still in place. Such 
estimates are useful in that they can estimate the value of the status quo, that is, the value 
of having a dam created lake nearby. This estimate, while not a “true” economic measure of 
the impact of dam removal on nearby property values, can at least serve as a starting point. 
 
In the case of the Klamath River, results of the hedonic pricing model demonstrate that lake 
adjacency does have a positive and significant impact on residential property values and 
that, all else being equal, properties on a lake, with lake proximity or with a lake view are 
worth more than properties without these characteristics. The median sale price per acre for 
all properties in the data set was $3,980, while the mean sale price per acre was $20,090. 
Multiplying these values by each of the estimated coefficients provides an estimate of the 
increase in mean and median sale price per acre when each level of adjacency is present (see 
Table 5). 
 

Table 5: Estimated Increase in Value per Acre for Lake Adjacency 
 Median Mean 
Sale Value per Acre $3,980 $20,090 
   
Estimated Increase in Market Value per Acre 
OnLake $4,259 $21,496 
ProxLake $2,690 $13,581 
ViewLake $1,063 $5,364 

 
 
In the case of the Klamath River, the hedonic pricing model estimated that being on the lake 
increased the per acre value of a property by 107%. Conversely, the loss of lake frontage 
would lead to an estimated decrease in the per acre value of the same property by 
approximately 52%, ceteris paribus. Using the same line of reasoning, the per acre value of 
properties with lake proximity and lake views are estimated to decrease by 40% and 21% 
respectively. While we were not able to do this due to lack of data, the analysis could be 
taken one step further by using these estimated percentage decreases in property value to 
calculate overall economic impact of dam removal on properties with lake adjacency by 1) 
categorizing properties as on the lake, with proximity to the lake, with a lake view or other, 
2) multiplying the current market value of each property by the appropriate estimated 
percentage decrease for the corresponding category of lake adjacency, and 3) summing the 
results.  
 
Such results should be treated with caution, however, as the assumption of all else being 
equal is likely to be unrealistic both generally and in the context of the Klamath River, as 
areas currently inundated by lake(s) would become accessible with dam removal. In the case 
of the Klamath River, the currently inundated lands would transition into almost 2,000 acres 
of new land with its own set of attributes.  
 
The lakebed separating lakefront homes from what would be the new Klamath River channel 
is currently owned by PacifiCorp, meaning they currently control how the exposed land 
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would be utilized. Factors such as soil type, slope, and a variety of other feasibility measures 
will affect how the reclaimed lands can be used. For example, the reclaimed lands might be 
transitioned into a public open space, developed into new residential properties, or left as is. 
In addition to taking away lakefront access, dam removal could also inhibit existing views 
of the lake/river depending on how the reclaimed lands are utilized post-dam removal.  
 
Understanding what characteristic(s) the reclaimed lands might take on, as well as 
estimating the likely economic value (or cost) associated with those characteristic(s), should 
be a consideration of future research on this topic. Combining estimates from such an 
analysis with the findings of this study would allow planners and decision makers to 
estimate the likely impact of dam removal on property values given a transition from one 
environmental attribute (i.e. lake adjacency) to another.
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