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A B S T R A C T

Using home sales data for 10 years and four sites in Maine (USA), we estimate marginal
willingness to pay (WTP) for river proximity and present a criterion-validity test of the use of
benefit transfer. Given the degraded state of Maine's waterways (partly due to damming of rivers
for commerce), we find positive, concave relationships between housing values and river
distance. We find statistically different estimates of marginal WTP across the four markets,
but results from the same watershed are more similar. Also, we find mean WTP is diminishing
with average river distance, which is consistent with the empirical functional form. Comparing
original and benefit transfer estimates, we find errors range from 29% to over 1000%, growing
with spatial distance between the study and transfer sites. Lastly, we estimate a difference-in-
difference model for the single market that has witnessed dam removal, and we apply the results
to the other markets (that could undergo dam removal as well). While informative, our results
suggest caution in the use of benefit transfer in applications of hedonic property price analysis.

1. Introduction

This paper presents a criterion-validity test for the use of benefit transfer of marginal values of amenity-related housing attributes
across three rivers and four markets in Maine, USA. Data from home sales between 1997 and 2006 are used to estimate original
models, as well as to test benefit function transfer from study to transfer site. These data are used to estimate the impact of river
proximity on property values and to test for similarity of implicit prices and their transferability. There are very few studies in the
literature that utilize hedonic values for benefit transfer and none, to the best of our knowledge, that compare estimated benefit
transfer values to actual estimated marginal willingness to pay using original data.

In the United States, the state of Maine is home to the first project entailing removal of a federally licensed hydropower dam for
the expressed purpose of river restoration (specifically related to anadromous (sea-run) fisheries restoration). Maine's rivers have
historically hosted paper mills, clothing mills, and log drives, and the industries that built up along the rivers contributed to
significant pollution and degradation of these rivers. Traditionally, homes closer to the rivers were of lower value and tended to face
away from the river. That is changing. The removal of Edwards Dam in 1999 set the stage for a tremendous movement toward small
dam removals and river restoration projects.

Lewis et al. [19] analyzed home sales before and after Edwards Dam was removed and found that the penalty for locations near
the dam site essentially disappeared after the dam was removed. They also examined a separate upstream real estate market with
two hydropower dams, finding a significant penalty for proximity to each dam (Fig. 1). Curiously, the penalty for dam proximity at
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the upstream site is reduced significantly (though does not disappear completely) after the downstream dam was removed [17]. They
suggest that this result can be partially attributed to improved fisheries upstream after downstream dam removal, improved water
quality, and likely anticipation that the smaller upstream dam might be removed in the future.

In a similar study, Bohlen and Lewis [2] examine the impact of dams and river proximity for townships along the Penobscot
River, where a large-scale dam removal and fish passage project is underway. They find that the effect of distance to the Penobscot
River depends on location along the river and find mixed results for distance to hydropower dams. Finally, in a study for the
Androscoggin River [9], Iselin finds that the negative effect of the river on property values disappears after approximately one mile.
These two rivers lie just to the east and west (respectively) of the study site.

Using the original data from those studies (three rivers and four housing markets), we estimate hedonic models to provide insight
into benefit transfer across rivers at various stages of restoration and across geographic location. We consider transferring the water-
proximity effect from one river to the other markets to test the validity (and reliability) of benefit transfer. Comparing marginal
implicit prices of river proximity permits a test of structural consistency across markets and allows us to test the hypothesis that
benefit transfer becomes less accurate as the study site moves further away (in space) from transfer sites. Finally, we build on these
insights by using a difference-in-difference regression to assess the impact of removal of Edwards dam in Augusta, ME on river
proximity, and we attempt to transfer this estimated effect to policy sites that could witness dam removal in the near future.

2. Benefit transfer

Benefit transfer methods have been widely used in situations for which financial, time, or data constraints preclude primary data
collection or detailed analysis of existing (though often incomplete) data. Benefit transfer simply applies existing benefits estimates
spatially or temporally to the valuation case in question. Policy makers frequently look to previously published studies for
information that could inform a current decision on the table. Benefit transfer has the advantage of being quick and inexpensive, but
the accuracy of estimates can deteriorate the further the new context deviates temporally, spatially, or in other important ways from
the context used to derive the original estimates.

Benefit transfer methods can take one of three forms: value transfers, benefit function transfers, or meta-analysis. In the simplest
case, point estimates of benefits can simply be transferred from an existing study to a new context requiring information on
environmental benefits (e.g. [4]). Function transfer involves adjusting the benefit function from the original study site to the transfer
or policy site [13]. More recently, quite a few studies have relied on meta-analysis, which utilizes estimates from multiple studies and
attempts to econometrically identify the sources of value variation in the data (see for example, [36,24,23,11,12,38,28,18]). Meta-
analysis can tailor valuation estimates from existing literature to characteristics of the transfer site. A number of studies address
some of the challenges of benefit transfer and offer insights and criteria for improving accuracy [1,30,35,4,19]. Johnston et al. [10]

Fig. 1. Study site: former Edwards Dam Site, Kennebec River.
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