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Chapter 3 

Impact of survey mode on the socioeconomic characterization of surfers at 

Trestles 

Introduction 

Surveys are the instrument that environmental economists use to gather 

information about recreational preferences, behavior and demographics of 

people who visit the coast for recreation. This information can be used to better 

understand the economic impacts and values of coastal recreation and how those 

values may change as a result of coastal management decisions.   “In person” 

surveys (also known as intercept surveys) of coastal recreation are commonly 

used, but they are expensive and time consuming because there are often many 

coastal access points that must be monitored over long periods at all times of 

day. Intercept surveys may also miss difficult to survey but important users 

groups. For example, surfers often decline “in person” interviews and tend to 

use beaches in the early morning and evening hours, times that are not typically 

sampled in surveys of beach goers (Chapman and Hanneman 2001; King 2007). 

Other groups, like free divers, may use the beach at night.   Because private 

coastal users are difficult to survey, we consequently have very little information 

about these users, their preferences and the economic contributions they make to 

local coastal economies.  Because these users are an important component of the 

larger set of coastal users, it is important to develop new techniques to be able to 

survey these potential respondents.  
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Internet-based surveys are becoming increasingly popular because of their 

ease of use and cost savings.  Urban areas and areas of high levels of income or 

education have a high degree of Internet use by households (Berrens, Bohara et 

al. 2003).  In these areas, coastal visitors could potentially be targeted through 

random Internet surveys of the larger population (a technique known as eRDD. 

For an example, see http://www.insightexpress.com).  Specialized sub-groups 

of coastal visitors may exhibit even higher use of the Internet (a term referred to 

in the literature as Internet penetration).  Increasingly, specialized user groups 

such as divers, kayakers and surfers, communicate and gather meteorological 

and oceanographic information using the Internet. Use of Internet-based survey 

instruments that advertise on recreational web sites may facilitate responses 

from difficult to survey or hard to reach user groups.  Internet surveys offer 

several important advantages.  They are a relatively inexpensive way of reaching 

specialized respondent groups.  Because they are inexpensive, large numbers of 

responses can be collected which ultimately reduces the margin of sampling 

error associated with surveys.  Internet surveys also offer flexibility for the 

respondents who can take the survey at their leisure and even start and stop and 

restart a survey.  Internet surveys also offer a platform for presenting maps, 

photos and other digital information.  Finally, Internet surveys provide personal 

anonymity, which may increase the accuracy of responses and reduce 

interviewer bias (Dillman, Smyth et al. 2009). 

Because the use of the Internet for economic surveys is new, there are 

concerns about biases associated with Internet-based surveys and the effect they 
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may have on valuation estimates (Couper 2000; Fleming and Bowden 2007). 

Couper (2000) identifies coverage error, non-response error and sampling error 

as the major limitations to extrapolating results from Internet-based surveys to a 

larger population.   Of course, there are no perfectly representative surveys and 

the question is whether we understand the biases of Internet surveys and how 

these biases compare to other methods of survey administration.  Mail surveys 

have historically had trouble with low response rates and an inability to track 

transient respondents.  As more households give up wired telephone service and 

exclusively use cellular phone service, telephone-surveying techniques face 

similar challenges with responses and respondent biases (Dillman, Smyth et al. 

2009). 

The purpose of this chapter is to improve our understanding of the 

suitability of Internet-based survey instruments for economic valuation of 

specialized coastal recreation. The advantages and disadvantages of Internet-

based survey instruments are described. Using a case study of surfers at Trestles, 

we compare Internet-based surveys to an intercept survey on respondent 

demographics, economics impact and willingness to pay (WTP) for access to 

Trestles (consumer surplus).  

Survey mode: the use of Internet-based surveys for environmental valuation 

The conventional modes for administration of economic valuation surveys 

are on-site, in-person surveys (intercept surveys), random digit dial (RDD) 

telephone surveys, mail back surveys and combinations of the above (Dillman, 
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Smyth et al. 2009). More recently, Internet-based surveys have become 

increasingly popular, particularly in sociological and marketing research, but 

their use in environmental valuation research remains limited (Marta-Pedroso, 

Freitas et al. 2007).  

Internet-based survey instruments use several methods to recruit 

participants.  They include email solicited surveys, panel surveys and voluntary 

web-advertised surveys (also known as opt-in surveys) and in-person 

recruitment to participate in online surveys (Dillman, Smyth et al. 2009). Email 

solicited survey instruments use an email list that ideally represents a targeted 

group of respondents. These are often performed at universities or through large 

pre-selected email lists.  Panel surveys are conducted using a random sample of a 

large collection of pre-selected volunteers who have agreed to participate in 

surveys. Several private services (notably Knowledge Networks and Harris 

Interactive) offer panels that are supposed to be representative of the general 

population. Web-advertised surveys use advertisements or links on commonly 

used websites to recruit voluntary participation in the survey. All of these 

methods are challenged with representativeness of the general population 

(Dillman, Smyth et al. 2009). 

A key question about using Internet-based surveys is whether the 

population of Internet users is different than respondents found using traditional 

survey modes or from the larger target population. There is little agreement in 

the small number of Internet-based economic valuation studies regarding 
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general demographic patterns of Internet-based respondents compared to other 

survey modes (Table 3.1). The use of Internet surveying for economic valuation is 

still new and will benefit from additional studies to better describe the 

differences and best practices to improve results. 

Fleming and Bowden (2007) is the only study found in the peer reviewed 

literature that compares web-based and mail survey administration modes for a 

revealed preference non-market valuation. They compared the two survey 

instruments using the zonal travel cost method to estimate consumer surplus of 

visits to Fraser Island in Australia’s Gold Coast. The Internet survey was 

advertised on common tourist websites to recruit voluntary participation. The 

mail survey was handed to visitors to be mailed in after their visit. 

Fleming and Bowden (2007) compared response rates and found them to 

be similar between the two survey modes. They calculated the web-based 

response rate by comparing the number of hits to their survey web page with 

those that filled out the survey.  

The two modes showed similar demographic profiles.  There was no 

observable difference (at the 95% level of significance) between gender, mean age 

and education of the respondents. Respondents from the mail survey report 

higher mean household income.  Consumer surplus values were also similar. The 

consumer surplus value for the mail sample was 7.4% higher ($417million per 

annum) than the web-based sample ($405 million per annum) but well within the 

standard error of the estimations ($166 million and 196 million, respectively). 
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They conclude that an Internet-based survey is a promising method for economic 

valuation (Fleming and Bowden 2007).  

Marta-Pedroso et al. (2007) compare “in person” interviews with an 

Internet-based survey using the contingent valuation method to estimate 

willingness to pay for the preservation of the cereal steppe in Southern Portugal. 

They found the Internet-based survey respondents to be younger, better 

educated and reported higher incomes than the “in person” surveys. Contrary to 

expectation given the demographic differences, they found that respondents 

surveyed through the Internet were more likely to state a lower willingness to 

pay than those interviewed in person. They conclude that Internet-based surveys 

are promising for contingent valuation but that further research is needed 

(Marta-Pedroso, Freitas et al. 2007). 

Berrens et al. (2003) compare telephone surveys with Internet surveys that 

used panels of pre-selected and willing respondents in a contingent valuation 

study of the willingness to pay of the U.S. population for ratification of the Kyoto 

protocol. They find the gender and mean age similar across modes. Respondents 

from the telephone survey are more educated. Contrary to the common finding 

that Internet users tend to have higher incomes, Berrens et al. (2003) found that 

the Internet panel respondents reported lower household income than either the 

telephone respondents or the general population. 

These findings reveal no clear pattern when comparing the demographics 

of Internet-based survey respondents to traditional survey modes. The results do 
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suggest that Internet-based surveys may yield more conservative estimates of 

willingness to pay (WTP). Economic valuation research to compare Internet 

survey with other survey modes is limited and will benefit from more research.   

Advantages and disadvantages of Internet-based surveys 

Internet-based surveys have advantages over other survey modes.  The 

most commonly cited advantage is lower costs for survey implementation than 

with telephone, mail or in person survey modes. Internet surveys have the ability 

to reach large numbers of respondents quickly and provide an opportunity to 

enrich the survey with images, maps and interactive features.  Marta-Pedroso 

(2007) note that Internet-based surveys offer privacy and time to answer 

questions thoroughly.  Internet surveys are also able to reach small, hard to 

contact groups (Berrens, Bohara et al. 2003).  

There are still concerns about the validity of Internet-based survey 

instruments. The primary disadvantage is that the error properties are not well 

understood. Couper (2000) identifies coverage error, sampling error and non-

response error as the major limitations to extrapolating results from Internet-

based surveys to a larger population. 

Coverage error occurs when the target population is different from the 

frame population (Couper 2000). The target population is the population about 

which we are making an inference. The frame population is group from which 

we sample and then extrapolate to the target population. In the case presented 
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here, the target population is all surfers who visit Trestles. The frame population 

is surfers with Internet access. Coverage error can occur when the population 

with Internet access is significantly different than those without Internet access, 

resulting in a non-random exclusion of individuals (those without Internet 

access) from the sample frame. In most populations there are social and 

geographic differences in access and use of the Internet (Fleming and Bowden 

2007). 

Sampling error can result if the sample of the frame is different from the 

total population of the frame.  If the random sample of the frame is not 

representative of the frame, then sampling error will occur.  This poses a 

challenge in many Internet-based surveys because the frame is unknown and the 

sample is not selected at random from the frame. A non-probability design limits 

the ability to generalize to a larger population (Couper 2000). 

Non-response error is a bias introduced when respondents within the 

sample frame have different characteristics or behaviors than those that don’t 

respond (Fleming and Bowden 2007). For surveys where the frame cannot be 

identified (the denominator of those eligible to participate is not known), the 

non-response rate cannot be calculated. Fleming and Bowden (2007) compared 

the number of hits to their survey web page with the number of responses to 

calculate a response rate and found that the Internet-based survey had a slightly 

higher response rate than their mail survey. 
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Methods 

Survey design and data collection 

Three data sets are used to compare survey year and mode for 

determining the demographics, recreational use, expenditures and non-market 

consumer surplus for surfing at Trestles Beach. 

An Internet-based survey instrument collected data during the summer of 

2006 that included 973 valid respondents and is described in detail in Chapter 2 

and in Nelsen, Pendleton et al. (2007). Another smaller Internet-based survey 

data set (75 respondents) was collected during the summer of 2008. The Internet-

based survey instrument from 2008 was part of a larger survey designed to 

collect information on surfing at 22 surfing areas in California over a 1-year 

period. This survey ran from September 2007 through October 2008 and collected 

over 1500 responses and was advertised using the same methods as the 2006 

survey.  Between June and September 2008, 75 surfers who responded to this 

statewide survey visited Trestles. The on site survey intercepted surfers at the 

primary access to Trestles between June and September 2008 and collected 335 

responses. This survey data was collected using a schedule based on 

randomizing the day of the week and during random 2-hour periods that ranged 

from 6:00 a.m. to 6:00 p.m. Survey data were collected from every third surfer as 

they exited the beach. Surfers who cycle to the beach (a common practice, 

particularly for avid local visitors) where disproportionately excluded because 

they did not want to stop to be surveyed.  
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Comparison of survey mode and year 

The two Internet-based survey instruments are compared with the on site 

intercept survey for surfers visiting Trestles Beach. The large Internet-based 

survey with 971 respondents was collected two years prior to the intercept 

survey. The second Internet-based survey was collected simultaneous with the 

intercept survey but the number of respondents is small (75 respondents). It is 

presumed that in the general demographics, expenditures of surfers and non-

market values associated with surfing at Trestles did not change significantly 

over a two-year period with one notable exception: the price of gas spiked over 

the summer of 2008, making visits by car more expensive. This could affect who 

is visiting Trestles and thus the demographic characteristics of the respondents 

from the 2008 data. 

These data are used to compare survey responses by year (2006 and 2008) 

and by survey mode (Intercept and Internet-based). Survey mode is compared 

using 2006 Internet-based survey with the 2008 intercept survey because they are 

the two largest data sets. Respondent demographics, recreational use, 

expenditures and non-market consumer surplus values are compared. To test for 

statistical significance, demographic variables across the data sets are compared 

using the t-test or the Chi-squared test (Fleming and Bowden 2007). The t-test is 

used for continuous variables, and the Chi-squared test is used for cross-

tabulated variables. The demographic variables compared are age, highest 

educational attainment, employment status, percentage of high-income 
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respondents and gender.  The high-income variable was used because the 

income categories were different across the three survey instruments. High 

income is defined as annual personal income equal to or greater than $75,000 or 

annual household income equal to or greater than $100,000. 

Two recreational use variables that are important in the travel cost model 

were compared across survey mode. Experience, reported here as number of 

years surfing, is a common demand shifter in travel cost models (Parsons 2003). 

Avidity is the number of visits reported by the respondent for the year prior to 

the survey response date. The number of visits is important because it is the 

dependent variable used in travel cost models. 

Economic impacts, consumer surplus and travel related variables are 

compared between survey year and mode. Economic impacts are compared 

using reported average daily expenditures per visit. Consumer surplus is 

calculated using the travel cost method (See Chapter 2 for an explanation of the 

travel cost methodology).   

The travel cost method (TCM) uses travel costs, demographic and 

recreational use variables to model demand to estimate willingness to pay (for a 

more complete description of the travel cost method, see Chapter 2). The TCM 

uses annual trips per person (avidity) as the dependent variable and uses travel 

cost and other explanatory variables that may affect demand. Travel distance for 

the 2006 Internet-based survey data is based on individual addresses of the 

respondents. Travel distance for the 2008 Internet-based survey and the 2008 
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intercept survey use the average distance traveled by zip code from the 2006 

travel distance data.  

One exogenous factor that is independent of survey mode that changed 

between the summer of 2006 and 2008 is the price of gasoline.  The average price 

of gasoline in 2006 was $3.17/gallon. During the summer of 2008, gasoline prices 

spiked to an average of $4.28/gallon and then dropped in the fall of 2008 to 

under $3.00/gallon (EAI 2009).  This increased the out-of pocket travel costs 

(OPTC). OPTC includes the cost of fuel, maintenance and depreciation. The 

average OPTC in Southern California during the summer of 2006 was 

approximately $3.40/gallon (AAA 2008).  Average OPTC during the summer of 

2008 peaked at $4.58 in July and then dropped to $4.00 by September 2008 (AAA 

2008). The inflation adjusted 2008 OPTCs are $4.29 ($2006) and $3.75 ($2006), 

respectively. This is between $0.35 and $0.89 higher than the OPTC prices 

incurred in 2006. 

Higher gas prices could have several effects on visitors to Trestles, 

including shifting the demographics, the origin of visitors and the attendance. 

Higher gas prices will create higher travel costs for all visitors so they are likely 

to visit less often. Visitors with high travel costs may not visit at all.  Visitors with 

lower incomes may visit less often because they are disproportionately impacted 

by gasoline prices. The percentage of local visitors who have lower travel costs 

could increase, affecting the average annual avidity. These changes may be 
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revealed in consumer surplus values because avidity is the dependent variable. 

These hypothesized changes are compared by year and by mode. 

Results 

Tables 3.2 and 3.3 show the comparison of demographic, recreation and 

economic variables by survey year for two Internet-based surveys and Tables 3.4 

and 3.5 compare the same variables by survey mode using the 2006 Internet-

based and the 2008 intercept survey data. Comparison by year and by mode 

show variation attributed to changes over time, changes associated with higher 

gas prices during the summer of 2008 and the effect of survey mode. 

Effect of different survey years 

Demographics by year 

All demographic variables are similar across years for the Internet-based 

surveys with the exception of high income. As shown in Table 3.2, the mean age, 

highest level of educational attainment, job status and gender are not 

significantly different between 2006 and 2008. High income is significantly 

different between year (χ2= 22.70). In the 2006 Internet-based survey, 41% of the 

respondents were characterized as earning a high income. In the 2008 Internet-

based survey, 70% were characterized as earning a high income. This disparity is 

discussed below.  
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Recreational and economic variables by year 

Shown in Table 3.3, two recreational use variables were compared by 

survey year. Years of surfing experience and avidity was not significantly 

different by year for the two Internet-based surveys. 

Average expenditure (per person per visit), average travel distance (round 

trip miles) and average consumer surplus are compared by year (Table 3.3). 

Reported average expenditure did not differ significantly by year. Average 

round trip distance traveled did vary significantly by year. Average round trip 

distance traveled by the 2006 Internet-based survey respondents was higher (74.1 

miles) than respondents to the 2008 Internet-based survey (55.6 miles). Travel 

cost (out of pocket cost plus time cost) is not significantly different between 

survey years. 

Consumer surplus by year 

Consumer surplus is not compared by year because the consumer surplus 

regression for the 2008 Internet-based survey data was not valid. For these data, 

there was not a statistically significant relationship between visitation and travel 

cost (P = 0.319), which is a fundamental assumption of the travel cost model 

(Parsons 2003). This may be due to the low number of observations in the data 

set (N=60). 
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Effect of survey mode 

Demographics by mode 

As shown in Table 3.4, there is a significant difference for all demographic 

variables between survey modes (Internet and intercept) except gender. Mean 

age is significantly different between survey modes. The intercept survey 

respondents are younger (average age 32.6 years) than Internet-based survey 

respondents (average age 35.6 years). Educational attainment between survey 

modes is significantly different. A higher number of Internet-based respondents 

report having a college degree or additional education (66%) than intercept 

respondents (49%). More respondents from the intercept survey were either high 

school graduates or have not completed college (51%) compared to Internet-

based respondents (34%). Job status between survey mode is significantly 

different. More respondents from the intercept survey report being students (18 

%) compared to the Internet-based survey (13%). The intercept survey has more 

unemployed respondents (4.47) than the Internet-based surveys (2.63%). High 

income is also significantly different between survey mode at P=0.05 but is not 

significantly different at P=0.01. Gender was not significantly different between 

survey mode. Surveys respondents were predominantly male regardless of mode 

(2008 Internet-based survey: 95%, 2008 Intercept survey: 88%). 
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Recreational and economic variables by mode 

As shown in Table 3.5, experience and avidity were compared by survey 

mode and both were found to be significantly different. Internet-based 

respondents reported an average of 19.8 years of surfing experience compared 

with 16.6 years of experience for intercept respondents. Internet-based 

respondents averaged 109 visits per year and the intercept respondents averaged 

80 visits per year. 

Average expenditure (per person per visit), average travel distance (round 

trip miles) and average consumer surplus are compared by survey mode (See 

Table 3.5) with mixed results. Average expenditure reported by mode was 

significantly different. Intercept survey respondents reported higher spending 

($65) than respondents to the 2006 Internet-based survey ($40). Distance traveled 

between survey modes is significantly different:  average round trip distance 

traveled by the 2006 Internet-based survey (74.1 miles) and the 2008 intercept 

survey (52.7 miles). Travel cost (OPTC plus time cost) is not significantly 

different between survey modes. 

Consumer surplus by mode 

The consumer surplus (per person per visit) for the 2006 Internet survey 

respondents is $138 (95% confidence intervals: $105 -$197). Consumer surplus 

(per person per visit) for the 2008 intercept survey respondents is $79 (95% 

confidence intervals $59 -$115). 
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Discussion 

The Internet-based survey responses did not vary by year (2006 and 2008), 

with two exceptions (See Table 3.6). High income and average distance traveled 

to the site varied significantly between 2006 and 2008. More of the 2008 

respondents reported high income (70%) than those from 2006 (41%). The 

variation in high income is consistent with what would be predicted given 

higher gas prices but that might not explain the large discrepancy.  Given that 

the average travel distance was also lower in the 2008 Internet-based survey, it 

would be reasonable to expect that higher travel costs would disproportionately 

affect lower income visitors and result in a higher percentage of high-income 

visitors in the survey. Increased travel cost cannot explain the variation in high 

income because the average distance traveled is not significantly different for 

high income and lower income visitors. High-income visitor’s average round trip 

distance is 55.3 miles and non high-income visitors averaged 55.7 miles. 

Average travel distance was significantly lower by mode but average 

travel cost was not significantly different. Average round trip travel distance in 

2008 was 55.6 miles and in 74.1 miles in 2006. This suggests that visitors from 

farther away were less likely to visit in 2008.  It is notable that avidity did not 

significantly vary by year for Internet-based respondents. Visitors from farther 

away tend to visit less, so higher gas prices may have little effect on the average 

avidity. The consistent responses for the Internet-based survey between 2006 and 

2008 show that Internet-based surveys can return consistent results over time.  
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In contrast to (Fleming and Bowden 2007) and (Marta-Pedroso, Freitas et 

al. 2007), in this study survey mode shows a sample that is significantly different 

across most variables measured (See Tables 3.6). The Internet-based survey 

shows differences in all demographic variables by mode except gender. Male 

visitors dominated the gender category in all surveys. The high-income variable 

differed significantly by year and by mode. 

Intercept respondents were younger, had attained a lower level of 

education and were more likely to be students or unemployed, yet paradoxically 

yielded a higher percentage of high-income responses. This may be explained by 

the creation of the high-income variable. The intercept survey instrument asked 

for household income and the Internet-based survey asked for personal income. 

The high-income variable was created to make categorical differences 

comparable.  

For the recreational variables, intercept respondents report less experience 

and lower avidity. The lack of variation in avidity by year for Internet-based 

respondents suggests that the difference in avidity by mode is a function of the 

survey mode and not high gasoline prices. It is also unexpected that intercept 

respondents reported higher daily expenditures than Internet-based 

respondents, given that their education and economic levels tend to be lower. 

The higher expenses could be partially explained by higher spending on 

gasoline. 
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Average travel distance varied by survey mode and by survey year. 

Averaged distance traveled dropped for both Internet and Intercept respondents 

in 2008, but average travel cost did not vary significantly by mode or by year. 

This suggests that higher gas prices in 2008 reduced the number of distant 

visitors and the effect was not a result of survey year or mode. This difference 

could affect consumer surplus values. 

Survey mode affected average consumer surplus values. Average 

consumer surplus was higher for the 2006 Internet-based survey respondents 

($138) compared to the intercept survey respondents ($79) but was just within 

the 95% confidence intervals ($105 -$200 and $59-$115, respectively). In contrast, 

(Fleming and Bowden 2007) and (Marta-Pedroso, Freitas et al. 2007) found that 

the Internet-based respondents had a lower willingness to pay (consumer 

surplus). Consumer surplus is the difference between total area under the supply 

curve and travel cost (Figure 1.4), so one would expect consumer surplus to 

decrease as gas prices increase. Demographic variable and level of experience 

can also shift the demand curve, making it difficult to determine if the lower 

consumer surplus found from the intercept survey data was a result of higher 

gas prices or survey mode. 

Conclusions and Recommendations 

Internet surveys show promise as a low cost, easy to execute survey mode 

that can quickly reach large numbers of respondents and can reach user groups 

that can otherwise be difficult to survey (Berrens, Bohara et al. 2003; Fleming and 
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Bowden 2007; Marta-Pedroso, Freitas et al. 2007). In many cases, use of an 

Internet-based survey may be the only possibility, the alternative being no 

survey at all.  Internet surveys pose a number of challenges because their error 

properties are not well understood (Couper 2000). As a result, care must be taken 

when applying this mode. Intercept surveys, the most common approach for 

beach studies, is only quasi-random and suffers from endogeneity as a result 

(Parsons 2003).  As stated in (Berrens, Bohara et al. 2003), all survey modes have 

error.  The important consideration is how that error is handled. 

All survey methods involved errors. The appropriate 
question is not: Can the Internet replace the telephone as the 
primary mode of administration in social science survey research? 
Rather it is: Under what circumstances is the use of Internet 
surveys appropriate? (Berrens, Bohara et al. 2003) 

 

To date, Fleming and Bowden (2007) is the only other paper published that 

explicitly compares survey Internet-based mode  on a revealed preference travel 

cost study. This study adds to our understanding of the use of Internet-based 

survey instruments for economic valuation using a revealed preference travel 

cost study. Using surfing at Trestles Beach as a case study, three surveys are 

compared for differences in demographics, origin of visitors, expenditures and 

consumer surplus values. It is shown here that survey mode does have an effect 

on demographic, recreational and economic variables. Expenditures were found 

to be higher from intercept respondents. Consumer surplus was lower for 

intercept respondents. Additional research on weighting by survey will help 

refine our ability to reconcile bias introduced by survey mode. 
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This study adds to the small but growing literature on the effect of survey 

mode on revealed preference travel cost studies and improves our 

understanding of the advantages and disadvantages of Internet-based survey 

instruments. 
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Study Age Income Education WTP 

Berrens et al. 2003a Same Lower Lower Lower 

Marta-Pedroso 2007b Lower Higher Higher Lower 

Fleming and Bowden 2007c Same Higher Same Same 

a) random digit dialing  and panel data b) in person c)mail survey 
 

Table 3.1  Demographics comparing Internet survey mode to other modes 
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Variable 2006 Internet 
(N=971) 

2008 Internet 
(N=75) 

t-test df 

Age 35.6 (11.0) 37.6 (12.9) 1.361** ∞ 
   Chi-squared df 
Education (%)   5.216** 4 
Highschool 5 5   
Some college 29 33   
College graduate 39 26   
Some grad school 10 12   
Graduate school 17 24   
     
Job Status (%)   2.470** 4 
Student 13 11   
Part time 8 9   
Full time 76 74   
Unemployed 1 3   
Retired 3 4   
     
High Income (%) 41 70 22.70 1 
     
Gender   1.101** 1 
% male 92 88   

**Significant at P=0.05 
 

Table 3.2  Internet-based survey demographic variables compared by year (2006-2008) 
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Variable 2006 Internet 

(N=971) 
2008 Internet 

(N=75) 
t-test df 

Experience  
(years) 19.7 (11.8) 21.8 (12.3) 1.457**  
Avidity 
(annual visits) 109 (102) 111 (105) 0.1845**  
Expenditure 
(average per visit) $39.96 (69.43) $50.41 (70.14) 1.225**  
Travel Distance 
(ave. round trip-miles) 74.1 (54.4) 55.6 (45.1) 2.865  
Average Travel Cost 
(ave. round trip cost) $42.9 (29.7) $45.90 (36.7) 0.4395**  
Consumer Surplus 
(per person per visit) $138 -- -- -- 

 **Significant at P=0.05 
 

Table 3.3: Internet-based survey recreational and economic variables 
compared by year (2006 - 2008) 
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Variable 2006 Internet 
(N=971) 

2008 Intercept 
(N=313) 

t-test df 

Age 35.6 (11.0) 32.6 (11.0) 3.67  
   Chi-squared df 
Education (%)   47.72 4 
 Highschool 5 16   
 Some college 29 35   
 College graduate 39 30   
 Some grad 
school 

10 5   

 Graduate school 17 14   
Job Status (%)   26.76 4 
 Student 13 18   
 Part time 8 10   
 Full time 76 66   
 Unemployed 1 4   
 Retired 3 1   
High Income (%) 41 49 6.27* 1 
Gender   3.008 1 
 % male 92 95   

*Significant at P=0.01	  
 

Table 3.4 Demographic variables compared by mode (2006 - 2008) 
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Variable 2006 Internet 

(N=971) 
2008 Intercept 

(N=313) 
t-test df 

Experience  
(years) 19.7 (11.8) 16.6 (11.8) 4.034  
Avidity 
(annual visits) 109 (102) 80.2 (87.9) 4.774  
Expenditure 
(average per visit) $39.96 (69.43) $65.35 (95.48) 5.100  
Distance travelled 
(ave. round trip-miles) 74.1 (54.4) 52.7 (41.3) 6.391  
Average Travel Cost 
(ave. round trip ) $42.9 (29.7) $44.6 (33.0) 0.7297**  
Consumer Surplus $138 $79 -- -- 

**Significant at P=0.05	  
	  

Table 3.5 Recreational and economic variables compared by mode (2006-2008) 
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Variable Year 

(2006 & 2008 Internet-based 
survey) 

Mode 
(Intercept & Internet-based) 

Demographic:   
   Age No Yes 
   Education No Yes 
   Job Status No Yes 
   High Income Yes Yes* 
   Gender No No 
Recreational   
   Experience No Yes 
   Avidity No Yes 
Economic   
   Expenditure No Yes 
   Distance Travelled Yes Yes 
   Travel Cost No No 
   Consumer Surplus -- Yes 

 *Not Significant at P=0.01 
 

Table 3.6  Summary of demographic, recreational and economic variable differences 
by year and mode 
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