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Introduction 
 
Over the past 80 years, the sea level in coastal Virginia has risen more than one foot and is 
projected to rise an additional foot and a half by 2050. As a result, this area is experiencing a 
growing loss of shoreline due to an increase in the severity and frequency of storm events. 
Coastal Virginia is also home to a large population with significant investments in real estate. 
One recent estimate found that over 50,000 homes worth over $17 billion in property value sit 
on land less than five feet above the current high tide line (Strauss et al., 2014). To protect their 
property, owners have made and will continue to make efforts to modify their shorelines to 
control erosion.  
 
Property owners can choose from a number of different options to control erosion. Their choice 
has implications not only for their property but also for the neighboring property and the larger 
ecosystem in which the property lies. Defensive structures such as bulkheads, seawalls and 
riprap generally reinforce the shoreline with wood, stone or concrete and reduce erosion by 
dissipating wave energy and reducing scour. However, such measures can also increase the rate 
of erosion on neighboring non-defended shorelines and can interrupt shoreline ecosystems. 
Offensive structures such as breakwaters act to dissipate wave energy before it reaches the 
shoreline by breaking the force of the wave. While these structures can increase erosion on 
neighboring properties, they typically do no interrupt shoreline ecosystems. The preferred 
management option from an ecological point of view is a living shoreline, which restores or 
enhances natural shoreline habitats through both structural elements such as marsh sills and 
non-structural elements such as bank grading and marsh planting.  
 
Because a property owner’s choice of shoreline modification can have important implications 
for shoreline erosions and coastal ecosystem, it is important to understand how and why 
property owners make decisions about managing their shoreline property. To improve our 
understanding, in the Fall of 2018, we sent out a mail survey to a random sample of just over 
3,000 shoreline property owners in three Coastal Virginia localities: the city of Norfolk which is 
a highly developed urban area, the county of Gloucester which is a mixed suburban/rural 
county and the county of Lancaster which is primarily rural.  This report provides the result of 
that survey.  
 
  



Survey Universe, Sample and Respondents 
 
We identified a total of 12,025 privately 
owned non-industrial waterfront parcels 
using property data from our three 
survey localities – Gloucester County, 
Lancaster County, and the City of 
Norfolk.1 These properties make up the 
universe for our survey. Just over a third 
of the parcels are in Norfolk and 
Lancaster, while just under one third are 
in Gloucester. Because mail surveys are 
expensive to conduct, we constructed a 
random sample of properties from this 
universe to receive the survey. However, 
in order for the random sample to 
provide a good representation of 
shoreline properties, we stratified our 
sample along three dimensions: known type of shoreline modification, fetch, and connectivity.  
 
First, we stratified the sample based on whether we know or suspect that the property has 1) a 
living shoreline, 2) some other type of shoreline modification (breakwater, groin, revetment, or 
bulkhead), or 3) no known modification. We did this to make sure that the survey covers both 
those who have chosen to modify their shorelines and those who have chosen not to. 
Additionally, we are interested in what leads owners to choose living shorelines. Since these are 
less common than other types of modifications, we wanted to make sure that a sufficient 
number of properties with living shorelines were included in the survey. The shoreline 
modification groups were based on a review of the Virginia Marine Resource Commission 
(VMRC) Habitat Management Permit database and a 2009-2011 VIMS shoreline inventory 
conducted using aerial photographs and observations by boat. 
 
The next dimension for stratification is fetch which is the distance of open water over which 
waves can blow and generate waves and is a good proxy for wave energy, which can affect 
whether shoreline modifications are necessary as well as the most effective type of 
modifications. For this survey, we classified parcels as high, moderate, or low fetch. The last 
stratification dimension is ecosystem connectivity which is a measure of ability of various 
species to move through an environment in order to provide for different aspects of their life 
cycle or to reproduce in other areas. We want to understand whether there are differences in 

                                                      
1 Parcels owned by state, federal or local governments or agencies were excluded from the 
universe as were industrial and commercial properties in the City of Norfolk. We did not 
attempt to exclude industrial or commercial properties from Gloucester or Lancaster as the 
databases for those two localities did not identify properties in that manner. 
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modifications choices for properties with 
different levels of connectivity. For this 
survey, we classified parcels as high, 
moderate, or low connectivity. 
 
Given these three dimensions, in each 
locality we have 27 strata. To ensure 
enough variation in our responses to 
represent the whole universe, our goal 
was a minimum of 5 completed surveys in 
each stratum in each locality. Based on a 
review of similar surveys, we assumed 
that we would achieve around a 25 
percent response rate. Thus for strata 
with less than 20 parcels, all 20 parcels 
were included in the survey sample. For strata with between 20 and 200 parcels, we randomly 
selected 20 parcels to receive the survey. For strata where there are more than 200 parcels, we 
randomly selected 10 percent of the parcels to receive a survey.  Overall our survey sample 
consisted of 3,051 parcels. Because of the differing sizes of the 27 strata in each locality, 
Gloucester and Lancaster each represent just over one-third of the sample, while Norfolk is just 
under one third. 
 

Ideally the randomly selected sample 
should be roughly representative of the 
universe from which it is drawn. To check 
this, we compared the universe of the 
analysis to the sample universe based on 
the limited cadastral and geographic data 
that we have available for the entire 
survey: value of the parcel’s land, value of 
the parcel’s improvements, size in acres, 
years owned, and the percent of the 
shoreline with a low bank (under 5 feet). 

For the sample, we calculated the weighted mean which adjusts for differences across the 
localities and strata.2 Note that for all of these variables, the difference between the universe 
mean and the weighted sample mean is relatively small. In fact, none of these differences are 
statistically significant. Thus, our random sample is roughly representative of the overall 
universe along these five measurable dimensions.  
 
 
 
                                                      
2 The weights for each observation are equal to the number of parcels in the strata in the 
universe divided by the number of properties in the strata in the survey sample. 

 
 
Parcel Characteristics 

Mean for 
Entire 

Universe 

Weighted 
Mean for 
Sample 

Value of the Land $173,600 $174,100 
Value of 
Improvements 

$203,600 $199,400 

Size in Acres 5.3 5.5 
Years Owned 13.0 12.5 
Percent of Shoreline 
with low bank  

26% 27% 
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Of the 3,051 surveys sent out 
to property owners, 150 (5%) 
were returned to us by the 
Post Office. These 
undeliverable surveys were 
not spread evenly across the 
locatlities. Only 2 percent of 
Gloucester surveys were 
undeliverable while 5 and 9 
percent, respectively, of 
Lancaster and Norfolk surveys 
were. The higher percentage 
of undeliverable surveys in 
Norfolk is in keeping with its 
urban nature, as homes there 
are likely to turn over more quickly than homes in suburban and rural settings. The differences 
between Lancaster and Gloucester may be due to differences in the processes the two counties 
use to update property records in their cadastral database.  
 
Of the remaining 95 percent of surveys, 765 were returned to us by the recipient.3 The majority 
of these, 726, were completed in whole or in part by the property owner. There were 39 
surveys that were returned to us uncompleted – typically because the intended recipient was 
deceased or no longer owned the property in question. Thus the survey achieved a 24 percent 
response rate overall, considering only those surveys that were answered by the recipient. With 
respect to the three localities, Gloucester and Lancaster had similar response rates – around 26 
percent – while Norfolk’s response rate was just below 20 percent.  
 

Compared to the survey sample, the 
completed surveys are from parcels 
with both a higher land value and a 
higher value of improvements. Thus 
the results from our survey may be 
biased towards higher value properties. 
However, as a group the completed 
surveys are statistically similar to the 
overall sample with respect to parcel 
size, length of ownership, and the 
percent of the shoreline with a low 
bank. Given the statistical difference in 

mean land and improvement values for the completed survey, we examine the extent to which 
                                                      
3 This includes all responses returned prior to January 15, 2019 when we closed the survey. 
Since that date we have received 10 additional responses which are considered “not returned” 
for the purposes of this analysis.  
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Value of the Land $174,100 $208,700 
Value of 
Improvements 

$199,400 $241,800 

Size in Acres 5.5 5.6 
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these values are correlated with specific answers to various questions on the survey in later 
analyses.  
 
We also compared the returned samples to the survey sample for each county. With respect to 
these five dimensions for which we have data, in Gloucester County none of the weighted 
means for the parcels that completed surveys are statistically different from the means for all 
sampled parcels in Gloucester.4 This is not the case in the other two localities. In Lancaster 
County, the weighted mean value of improvements for parcels that completed the survey is 
significantly larger than the mean value of improvements for all surveyed parcels in the county.  
In Norfolk, both the weighted mean value of land and the length of ownership for parcels that 
completed the survey are significantly larger than the mean value of land and the length of 
ownership for all surveyed parcels in the county.   
 
Note on the Use of Estimation Weights in the Analysis 
 
In the section above, we report statistics using two different types of weights to analyze the 
data: population weights and survey weights. Recall that we divided the overall population into 
81 different strata – 27 strata for each of the 3 strata. We then sampled at different rates from 
each of these strata. In small strata we sampled all of the parcels in that strata (100 percent) 
while in strata with a large number of parcels, we sample a much smaller proportion, as low as 
10 percent. The population weights are used to “balance” the differential sampling probabilities 
and extrapolate from the sampled parcels to the overall universe. Observations from strata 
with low sampling rates have higher weights than observations from strata with high sampling 
rates. More specifically, the population weight for a parcel in the sample is equal to the total 
number of parcels in its strata in the overall universe divided by the number of sampled parcels 
in that strata. A second type of weights are the survey weights. These are used to account for 
the fact that there is a differential response rate in the various strata. The survey weight for a 
returned survey is equal to the total number of sampled parcels in its strata divided by the 
number of completed surveys in that strata. These weights can be used to extrapolate from the 
completed surveys to the sample. To extrapolate from the completed survey to the overall 
universe, we can use both sets of weights together. In general, where in the remainder of the 
report, both sets of weights are used to extrapolate from the completed survey to the overall 
universe. Exceptions to this will be noted.  
 
 
  

                                                      
4 The weights used for these calculations are equal to the number of surveys sent out in the 
strata divided by the number of completed surveys in the strata. 



Survey Results: Property Type  
 

One potentially important factor in the 
shoreline modification decision for a 
piece of property is the primary use of 
that property. To the best of our ability, 
we excluded industrial and business 
properties from the survey universe. 
Thus, the key property types that are 
included in the survey are owner-
occupied primary residences, owner-
occupied secondary residences, rental 
property, and undeveloped land. Well 
over 90 percent of respondents stated 
that the property was either their 
primary or secondary residence, while 
only six percent of owners stated that 
the property was a rental property or 
undeveloped land. Because we are 

concerned that the type of property might influence whether or not someone responded to the 
survey, we do not extrapolate property type to the entire survey universe. More specifically, we 
are concerned that primary residents are more 
likely to answer the survey than non-primary 
residents. This may be due in part to the fact 
that the surveys were mailed to the owner’s 
permanent address according to locality tax 
records. For most owner-occupied primary 
residents, the permanent address is the same 
as the property address. For those that have a 
different primary residence, rent their 
property, or whose land is undeveloped, the 
permanent address is often some other 
address. Unfortunately, we do not have any 
external data on property type that allows us 
to compare the survey respondents to the 
survey sample or universe.5  Norfolk, the most 
urban of the three locations, has the highest 
percentage of primary residences, while 
                                                      
5 The American Community Survey does provide estimates of the percentage of homes in each 
county that are owner-occupied. For Gloucester 78% of homes in the county are owner-
occupied, while for Lancaster owner-occupancy is 75% and for Norfolk it is 43%.  While these 
estimates are much lower than the 93% of owner-occupied properties in our completed surveys, 
one might expect a higher percentage of owner-occupancy for shoreline properties. 
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Lancaster, the most rural, has the highest percentage of secondary residences and undeveloped 
land. 
 
There are some notable differences across property types. Two of the most obvious are the 
differences in the average land values and the average improvement values for the different 
property types. As one might expect, the average land and improvement values are higher for 
primary residences, with a combined average value of over half a million dollars.  Secondary 
residences, in constrast have a combined value of just over $400,000 due both to lower land 
value and a lower value of improvements relative to primary residences. Rental properties are 
worth just over $200,000 overall. While the land value of undeveloped land falls in between the 
land value for secondary residences and rental properties, as one would expect, the value of 
improvements on these properties is minimal. For properties that do not fall into one of the 
four previously mentioned categories as well as properties for which we do not know the 
property type, the average combined value is well under $200,000. If, as we suspect, owners 
for whom the property is their primary residence are more likely to fill out the survey, this 
would explain at least to some extent why the average land and improvement values for the 
completed surveys are significantly higher than the averages for the overall sample. There is 
not a lot of difference in the reported years the property has been owned based on property 
type.  Overall, the average length of ownership is just over 23 years for those that reported how 
long they owned the property. When we compute the average ownership length by property 
type, the averages range from 21 to just over 24 years with rental properties having the 
shortest length and undeveloped land having the longest length, but none of these differences 
are statistically significant.  
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Survey Results: Flooding and Erosion Experience 
 
To better understand the environmental context in which property owners are making their 
decsions about shoreline management, we asked the respondents whether they had 
experienced erosion or flooding on their property.  Of the 726 completed surveys, 198 (27%) 
had experienced both, 172 (24%) had experience flooding but not erosion, and 158 (22%) had 
experienced erosion but not flooding. When we extrapolate to the overall universe using the 

survey weights to correct 
for differing non-response 
rates, the estimated 
percentages change 
somewhat, with an 
estimated 24% of the 
population experiencing 
both flooding and erosion, 
26% flooding alone, and 18% 
erosion alone. Interestingly, 
owner-occupied primary 

residences are the most likely to report either flooding or erosion with over three-quarters 
reporting at least one of these problems.  The next most likely category to report flooding or 
erosion is owner-occupied secondary residences. The least likely to report either flooding or 
erosion are owners of rental properties. This could be due to differences in flooding and 
erosion rates at these types of properties or because owners whose primary residence is on the 
property are more likely to be aware of erosion or flooding occurring on their property. 
Regardless of the reason for the difference in reported erosion and flooding, the fact that 
primary owner-occupiers were more likely to respond to the survey could be biasing these 
results positively – that is, the true rate of flooding and erosion across the survey universe may 
be lower than these estimates.  
 
There are also some 
notable differences in the 
erosion and flooding 
experiences of owners in 
the three localities. 
Lancaster has the most 
owners that report having 
no experience with 
flooding or erosion on their 
properties (32%) while 
Norfolk has the least (22%). 
Norfolk owners are almost 
twice as likely to have 
experienced flooding compared to Lancaster owners (70% compared to 37%).  Lancaster and 
Gloucester owners are similarly likely to have experienced erosion, with 57 and 53 percent 

0% 25% 50% 75% 100%

Unweighted Responses

Estimated Extrapolation

Erosion and Flooding Erosion Only Flooding Only Neither

0% 20% 40% 60% 80% 100%

Gloucester

Lancaster

Norfolk

Erosion and Flooding Erosion Only

Flooding Only Neither Erosion or Flooding



reporting erosion on their property, respectively, while only 33 percent of Norfolk owners 
report experience with erosion. 
 
The 364 owners who reported erosion were asked to identify the causes of erosion at their 
property.  Storms, waves and boat wakes were provided as potential causes and respondents 
could write in additional causes. Just over three-quarters of those reporting erosion identified 
storm events as a cause while approximately half stated waves from non-storm events 
contributed to erosion on their properties. Almost 30 percent cited boat wakes. Only 5 percent 
did not identify a cause or stated that they did not know the source of erosion on their property. 
While erosion from storms is roughly consistent across all three localities, ranging from a low of 
70 percent reporting storms as a cause in Norfolk to a high of 78 percent in Gloucester, there is 
less consistency with waves and storms as causes of erosion. Waves are cited as a cause of 
erosion by 57 and 56 percent of owners with erosion in Gloucester and Lancaster respectively, 
but by only 20 percent of owners with erosion in Norfolk. Boat wakes are cited as a cause of 
erosion most frequently in Lancaster (37%), followed by Gloucester (25%) and then Norfolk 
(15%). 
 
Of the 370 owners who reported flooding, all but six reported that storms caused flooding on 
their property.  A total of 91 people reported “sunny-day” flooding, all but one of whom also 
reported storm-based flooding.  Only 5 owners reported flooding without specifying the cause 
of the flooding. 

 
We also asked 
respondents about 
what changes they 
expected to see in 
the next five years 
with respect to the 
frequency and 
intensity of erosion 
and flooding, 
regardless of their 
current experiences 
with erosion and 
flooding. Based on 
their answers, it is 
clear that owner’s 
past experiences 
with erosion and 

flooding affects their expectations about future erosion and flooding. While overall, just under 
40 percent of owners expect erosion or flooding to increase, of those owners that have 
experienced erosion and flooding, almost 50 percent expected an increase in erosion and 
flooding in the future. Across the board, the percentage of owners that think that erosion and 
flooding will decrease is very small and the percentage of owners that don’t know what will 
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happen is between 
20 to 25 percent.  
The other big 
difference between 
those with and 
without erosion and 
flooding experience 
is the expectation 
that there will be 
no change in 
erosion and 
flooding – 60 
percent of owners 
with no personal 
experience expect 
no change in the 

future, while only about 20 percent of those who have experienced erosion or flooding expect 
things to continue as they are. 
 
There were also some interesting differences in expectations across localities that can be 
explained in part by the difference in erosion and flooding experience. For example, Lancaster 
has the highest percentage of owners that have not experienced erosion or flooding and also 
has the highest percentage of owners who did not expect a change in the future. Norfolk has 
the highest percentage of owners that have experienced either erosion or flooding and also has 
the highest percentage of owners that expect an increase in erosion and flooding. 
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Survey Results: Shoreline Modification Choices 
 
Owners were asked to identify 
the various types of shoreline 
modifications present on their 
property. In addition to 
selecting among the choices of 
Bulkhead, Revetment/Riprap, 
Groin, Breakwater, and Living 
Shoreline the respondents 
could write in other types of 
modifications present. Overall, 
of the 726 respondents, 31 
percent stated that the 
shoreline on their property 
had not been modified. 
Approximately eight percent of 
respondents have living 
shorelines and no other type of modification, while eleven percent stated that they have living 
shorelines in addition to some other offensive or defensive modification. The most popular 
standalone modification is a revetment, with 22 percent of the respondents stating that this is 
the only type of modification that they have.  Standalone bulkheads are less popular, with only 
13 percent of respondents having them. It is also quite common to have a combination of 
offensive and defensive structures, with 11 percent of respondents reporting some 
combination of bulkheads, revetments, groins, and breakwaters. Overall, almost 40 percent of 
respondents have a revetment on their property either alone or in conjunction with some other 
type of modification while just over 25 percent have a bulkhead of some type. About 5 percent 
have a groin and less than 5 percent have a breakwater. 
 
When we extrapolate these responses to the entire survey universe, we estimate a slightly 
higher percentage of 
unmodified parcels – 
approximately 37 percent. 
Most of the other modification 
choices have slightly lower 
estimates. The two exceptions 
are for standalone bulkheads 
and other modifications which 
are slightly more prevalent in 
our extrapolated estimates 
than in the responses.  
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There are 
differences in the 
popularity of 
various shoreline 
modifications 
across localities 
which are likely 
influenced by a 
large number of 
different factors. 
Note that living 
shorelines are 
slightly more 
popular in Norfolk 
and less in 

Lancaster. In terms of defensive modifications, revetments are very popular in Lancaster, and 
much less so in Gloucester and Norfolk. On the other hand, bulkheads are almost twice as 
popular in Norfolk as they are in Lancaster or Gloucester.  
 
The use of various 
modification also 
varies depending on 
the type of property. 
Primary residences 
are slightly more 
likely to have some 
sort of shoreline 
modification than 
second homes, while 
other types of 
properties such as 
rental properties 
and undeveloped 
land are significantly 
less likely to have some sort of modification. Primary residences are more likely to have both 
living shorelines and bulkheads, while secondary residences are more likely to have 
breakwaters, groins, and revetments. 
 
While the average value of land and of improvements differs somewhat depending on the type 
of modification on the parcel, these differences are not statistically significant. However, there 
are statistically significant differences between the average land and improvement values for 
parcels with no modifications and parcels with some type of modification. The parcels without  
modifications are on average significantly less valuable, both in terms of land value and 
improvement value, than parcels that have some form of modification. Because we know that 
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owners of more valuable parcels are more likely to respond to our survey, this suggests that our 
answers may overestimate the probability of shoreline modification for the overall population, 
even when we use the survey weights to extrapolate to the overall population.6 
 

Of the 498 respondents who 
reported having shoreline 
modifications, almost one-third 
bought their property with the 
modifications already in place and 
have not added additional 
modifications. Just over 20 percent 
bought their property with some 
modifications in place, but have 
made repairs to those 
modifications or have added 
additional modifications. About 43 
percent of the respondents were 
responsible for adding all of the 
shoreline modifications on their 
property.  

 

                                                      
6 The survey weights correct for differences in the response rates across localities, type of 
modification, fetch and connectivity but do not explicitly correct for differences across property 
values. 
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There were 406 
respondents who 
reported that they had 
not made any 
modifications to their 
property – 178 owners 
purchased their 
property with 
modifications in place 
and 228 had unmodified 
shorelines. Of the 178 
respondents whose 
shoreline was already 
modified when they 
bought it, almost two-
thirds stated that they 
had not added 
modifications 
themselves because 
they were not necessary 
since the shoreline was 
already modified. Of the 
remaining owners who 

had not added additional modifications, cost was the most often cited reason for not adding 
further modifications. Of the 228 respondents with unmodified shorelines, the most popular 
explanation was that erosion was not a problem on the property and thus modification was not 
necessary. The next most popular reason was that it was too expensive to make the necessary 
modifications.  
 
For the 320 owners who had made modifications themselves, we asked for information about 
their most recent modification. One question asked owners to indicate why they had chosen 
the modification that they did. The options included cost, aesthetics, effectiveness, increased 
property value, preserving access to the water, similarity to the neighbors’ shoreline, and 
restoring the shoreline. Approximately 80 percent of the owners who had made modifications 
provided responses to this question. We broke their responses out based on the type of 
modification that they had made most recently.7  
 
Across the board the most commonly cited explanation for choosing a particular modification 
type was its effectiveness with 209 of the 320 owners stating it was a factor in their decision. 
For all modifications other than living shorelines, effectiveness was also the most popular 
reason for picking that modification choice with over 70 percent of owners in each category 
selecting effectiveness as a critical factor. While almost 75 percent of living shoreline owners 
                                                      
7 We asked owners to answer this question with respect to their most recent modification. 

0% 10% 20% 30% 40% 50% 60% 70%

Association Decision

Cost

Not Necessary

Plan to in Future

Permit Process

Time

No Answer

Explanations for Not Making Modifications

Modifications in Place When Purchased No Modifications



also cited 
effectiveness, the 
most popular 
reason for putting 
in a living 
shoreline was to 
restore the 
shoreline with just 
over 75 percent of 
owners citing that 
factor. Restoring 
the shoreline was 
also popular for 
owners with groins 
and breakwaters, 
but was less 
popular with 
owners of 
revetments and 
bulkheads. Owners 
with groins stand 
out for caring the 
most about the 
similarity of their 
shorelines to their 
neighbors and 
with maintaining 
access to the 
water. Increasing 
property value is 
not often cited as 

a reason for picking a particular modification, but it is cited more often by owners with 
bulkheads and revetments relative to owners with other types of modifications. This is 
consistent with Walsh et al.’s (2019) finding that both bulkheads and revetments do increase 
property values. Aesthetics are more important for owners with living shorelines than owners 
with other types of modifications. Finally, for most types of modifications, between 20 and 40 
percent of owners cited cost as an important factor with relatively small differences across 
owners with living shorelines, groins, and bulkheads.  
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Survey Results: Impact of Management Choice 
 
The final part of the survey asked respondents to state whether they thought that their 
shoreline management choices had made a difference in 1) erosion in their area and 2) the 
health of the shoreline and the Chesapeake Bay. While all owners were asked these questions, 

owners who had made a modification themselves were much more likely to answer than 
owners who had purchased their properties with modifications in place or owners who had 
unmodified shorelines. Of those that had made a modification themselves, over 80 percent 
believe that their modification has improved the shoreline and health of the bay and almost 90 
percent believe their modification has improved erosion in their area. While some owners 
believe that their modifications have had no impact, almost no owners believe that their 
modifications have made the health of the shoreline or the level of erosion worse. About 50 
percent of owners who purchased their properties with modifications but have not made any 
themselves provided answers, but most of those that did stated that their choices (presumably 
to not add additional modifications) had a positive impact on both erosion and shoreline/bay 
health.  Only a third of owners with no shoreline modifications answered these questions.  
Those that did were much less likely to state that their choices (presumably to not modify the 
shoreline) made either the shoreline health or the level of erosion better. Instead, they were 
much more likely to state that their choices had no effect. While still a small percentage, 
owners with unmodified shorelines were the most likely to state that their choice had made 
erosion in their area worse. 
 
Next we broke out the beliefs about the impacts of the owner’s modification choices by the 
types of modifications made.  Interestingly, there is not a lot of variation across modification 
types.  For each type of modifications, at least three-quarters stated that their modification had 
positively impacted the health of the shoreline and the bay and over 80 percent stated that 
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their modification had improved erosion in the area. The only modification for which an owner 
suggested that their choice may have made things worse is a revetment.  
 
We also looked at the responses to these two questions in our three localities. Overall the 
answers were pretty consistent across the localities, with about 45 to 55 percent of all property 
owners stating that their choices made things better (with respect to erosion and shoreline 
health), 7 to 15 percent stating their choices made no difference, 2 percent or less stating that 
their choices made things worse, two to five percent with some other answer and 30 to 40 
percent who did not answer. 
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Survey Results: Additional Long Form Questions 
 
Recipients of the survey were randomly selected to receive a short form of the survey, which 
included all of the questions discussed in the previous sections, or a long form of the survey, 
which asked additional questions for those owners who had made modification regarding the 
number of agents or contractors with whom they talked, the modifications those contractors 
proposed, and what friends and family had provided them with advice about possible shoreline 
options. 
 
Of the 3,051 surveys sent out, 1,647 (54 percent) were long form surveys. Of these, 415 were 
returned for a response rate of 25 percent which is the same response rate that we received for 
the short form survey. Although the long form return rate was comparable, the additional 
questions were completed less than half the time in part because only owners who had made a 
modification on their property were asked to respond to the additional questions. Due to the 
small number of responses to these questions, the results described below were not weighted, 
as was done with some of the other questions on the survey.  
 
Of the respondents, 158 provided information (38 percent of returned long-form surveys) on 
the number of agents or contractors with whom they talked.  Just over 50 percent had spoken 
with only one agent or contractor, and an additional 30 percent had spoken with two 
contractors. Of the 53 respondents that installed a living shoreline, around half (46 percent) of 
the proposals they received were for a living shoreline. In contrast, of the 63 respondents that 
installed a modification other than a living shoreline, only 13% of the proposals they received 
were for a living shoreline. The modifications proposed could be due to the contractor’s 
specialization or due to the owner’s request for proposals about specific shoreline 
modifications. While these differences could be due to the number of contractors who can do 
this type of work, the percentages were roughly equal across localities.8  
 
The question about which social circles provided advice about shoreline modifications was left 
blank by many of the respondents. Only 78 (19 percent of returned long-form surveys) provided 
information about people they talked with when making decisions. Based on the answers, 
neighbors and friends appear to be consulted with similar frequency while family members are 
consulted about half as often as neighbors and friends. 
  
  

                                                      
8 Gloucester and Lancaster counties are within 30 miles of each other, but Norfolk is at least 50 
miles from Gloucester (further from Lancaster) and is likely a separate market. 



Concluding Remarks 
 
The results of this survey have provided valuable insights into the decision-making process of 
shoreline property owners with respect to shoreline modifications and will help us to better 
estimate changes in the shoreline in the future as the area. We would like to thank all of the 
shoreline property owners in the three localities who responded to the survey and made this 
analysis possible.   
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