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ABSTRACT:  The U.S. Army Corps of Engineers (CE) is the largest federal provider of water-based 
recreation. It manages over 450 water resource development projects throughout the United States. These 
lake and river projects provide significant recreation opportunities and benefits to visitors and local 
residents, accommodating over 385 million person visits in 1999. 
      The purposes of this research are to develop visitor spending profiles and to estimate local and 
national economic effects of spending by visitors to CE projects. A visitor survey was conducted in the 
summer of 1999 through early 2000 at 16 CE projects across the nation. The survey was administered by 
the Engineer Research and Development Center of the U.S. Army Corps of Engineers and the Department 
of Park, Recreation and Tourism Resources at Michigan State University, with assistance from managers 
and staff at all 16 participating CE projects. 
      Segmented spending profiles were developed that can be tailored to project-level spending based on 
regional visitation data. Total recreation visitation was estimated by using information gathered from this 
study and from the Natural Resource Management System database. Economic effects of CE visitor 
spending were estimated by applying visitor spending and use data to regional economic multipliers 
generated from economic input-output models. These results provide a database for further analyses and 
improvements in future studies like these. 
 
 

DISCLAIMER:  The contents of this report are not to be used for advertising, publication, or promotional purposes.  
Citation of trade names does not constitute an official endorsement or approval of the use of such commercial products. 
All product names and trademarks cited are the property of their respective owners.  The findings of this report are not 
to be construed as an official Department of the Army position unless so designated by other authorized documents. 
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1 Introduction 

The U.S. Army Corps of Engineers (CE) is the largest federal provider of 
water-based recreation. It manages over 450 water resource development projects 
(hereafter referred to as “projects”) throughout the United States. These lake and 
river projects provide significant recreation opportunities and benefits to visitors 
and local residents, accommodating over 385 million person visits in 1999 
(“Natural Resource Management System (NRMS) 2000”). Spending by visitors 
on goods and services associated with the CE recreation program has an 
important influence on economic development in many regions of the United 
States and is an important component of the nation’s economy (Jackson et al. 
1996). 

The most recent nationwide study found that in 1996 about $5.6 billion was 
spent by CE recreation visitors on trips within 30 miles (48 km) of all CE proj-
ects. This spending resulted in $2 billion in income and over 120,000 jobs in 
industries directly providing goods and services to CE visitors. Secondary effects 
of CE visitor spending accounted for an additional $1.3 billion in income and 
53,000 jobs (Propst et al. 1998).  

Economic effects of CE recreation visitor spending have also been estimated 
at regional and state levels. At the regional level, economic effects of visitor 
spending for 12 individual projects (Propst et al. 1995a-f; Stynes et al. 1995a-f) 
and the Upper Mississippi River System (Carlson et al. 1995) were estimated. 
State level economic effects stemming from both trip and durable goods 
expenditures were estimated by Jackson et al. (1996).  

Reliable estimates of the regional effects of recreation require precise and 
current measures of money spent by visitors while engaged in recreation-related 
activities to CE projects. Visitor expenditures are typically arrayed as “spending 
profiles,” which are vectors of average amounts spent (for itemized goods and 
services) in conjunction with recreational visits to CE projects. Nationally 
representative visitor spending profiles were developed from survey data 
collected during 1989 and 1990 at a sample of 12 CE projects (Propst et al. 
1992). The results of the 1989-90 survey indicate that spending patterns were 
highly variable across visitor segments. Significant differences in spending 
patterns were found to be associated with whether visitors stayed overnight 
during their visit, the type of lodging they used, boat usage, and whether visitors 
lived within or outside the county or counties in which the site was located. 
Results from the 1992 report provide information useful in developing effective 
sampling strategies for the survey employed in this study. 
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The purposes of this research are to update the Propst et al. (1992) spending 
profiles and to estimate local and national economic effects of spending by 
visitors to CE projects. Segmented spending profiles were developed that can be 
tailored to project-level spending based on regional visitation data. These spend-
ing profiles can then be used for economic impact analysis to estimate how 
visitor spending benefits regions surrounding CE projects. 

To update the spending profiles, a sample of visitors from 16 CE projects 
reported the amounts they spent for goods and services during their trips to the 
projects. Spending averages were computed and multiplied by visitation statistics 
to estimate total annual visitor spending. Generalized spending profiles were 
developed for two sets of visitor segments: (1) campers, other overnight visitors, 
and day users, and (2) boaters and nonboaters. These profiles were applied to 
recreation use data gathered from this survey and from the NRMS to estimate 
total spending by each segment for each of the 456 CE projects. Sales, income, 
and employment effects within the local region surrounding each of the 456 CE 
projects were estimated by applying total visitor spending to regional economic 
multipliers. The national economic effects were estimated by applying total CE 
spending to the Micro-Implan Recreation Economic Impact (MI-REC) (Stynes, 
and Propst 1996; Chang and Propst 2000) and Impact Analysis for Planning 
(IMPLAN) (Minnesota IMPLAN Group, Inc. 1999) systems.  

Note that the term “economic effects” rather than “economic impacts” is 
used in this study for the economic benefits associated with visitor spending. 
This is to distinguish two kinds of economic impact analyses identified in 
previous papers as “significance” and “impact” analysis (Stynes and Propst 
1992): 

• Significance analysis identifies the overall contribution of visitor 
spending to the region. How much of the sales, income, and employment 
in the area is associated with visitor spending?  No attempt is made here 
to use a “with vs. without” framework. All spending of recreation 
visitors associated with their visits to the lakes, including spending by 
both local residents and tourists, can be included.  

• Impact analysis identifies the changes in economic activity within the 
region that results from some action. The spending and related economic 
activity included in an impact analysis rest on a clear “with vs. without” 
framework. Only spending that would not otherwise have occurred in the 
region should be counted (Stynes et al. 2000). 

Since the economic impact estimates in this report include the overall 
contribution of visitor spending from both residents and nonresidents (i.e., a 
significance analysis), the term “economic effects” is used to indicate that this is 
not a “pure” economic impact analysis where only effects from new money (i.e., 
nonresidents) are included.  

The remaining report is divided into four sections. The methods section 
describes the sampling design and approaches used to measure recreation spend-
ing and economic effects. The results section reports visitation, spending profiles, 
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and economic effects for regions surrounding CE projects and the United States 
as a whole. The limitation section includes issues related to the data analysis and 
measurement approaches used in this study. The applications and recommenda-
tions section provides guidelines and options for applying these results, including 
local- (project-) level economic impact analysis. Suggestions for improving the 
credibility of spending profiles and economic impact analysis are also identified 
in this section.  
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2 Methods  

Survey Site Selection 
A total of 16 projects were selected for this study. The site selection pro-

cedures were as follows: 

a. All 456 CE projects were assigned to one of four groups based on a 
classification system developed by Becker (1997). In Becker’s study, a 
total of 108 highly visited CE projects were grouped into three categories 
based on the number of retail establishments and population of the sur-
rounding areas. Five other projects were later added bringing the total to 
113 (see Appendix A). The remaining 343 projects were categorized as 
the fourth group. Projects of the first three groups accounted for 
67 percent of CE’s total visitation in 1996. 

b. Eight projects were randomly selected from each of the four groups with 
the possibility of selection proportional to visitation (32 projects were 
selected at this point). 

c. Project managers of the 32 projects were asked, in the order in which the 
projects were selected, to participate in this study. This process was 
repeated until four project managers in each group agreed to participate. 
The geographical locations of these 16 projects are shown in Figure 1. 

 
Survey Procedures 

Michigan State University (MSU) and the U.S. Army Engineer Research and 
Development Center (ERDC) developed survey instruments to be used in onsite 
and mailback surveys (Appendices B and C). Eight hundred surveys were 
distributed to each of the 16 selected projects across the country. Completed 
surveys were returned to MSU for processing and analysis. The purpose of the 
onsite survey was to collect general use data needed for profiling and segmenting 
of visitors. The purpose of the mailback questionnaire was to measure trip-related 
expenditures. 

Staff at ERDC and MSU visited 4 of the 16 selected projects prior to the 
survey to provide training materials and observe potential problems. They met 
with the interviewers (project personnel) and answered questions that they had 
regarding survey procedures. A website containing survey instructions and  
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Figure 1. Locations of the 16 CE projects selected for study 

frequently asked questions was also developed by MSU staff to assist project 
managers conducting the survey. 

CE personnel distributed and collected the onsite questionnaires and 
distributed the mailback questionnaires to visitors. During the onsite survey, the 
CE staff would read the instructions and ask visitors to complete the question-
naire. After completing the questionnaire, those agreeing to complete the mail-
back portion would receive the survey from CE personnel. Written instructions 
were provided to the interviewers to follow in obtaining onsite visitor informa-
tion and distributing mailback questionnaires. These guidelines addressed the 
allocation of surveys among visitor segments and the random distribution of 
questionnaires among recreation areas and time periods. 

The timeframe for this survey was from June 25 through September 6, 1999, 
with a total of 24 weekend days and 50 weekdays.1 A quota of 800 surveys was 
set for each project.2 The 800 surveys were distributed among the three market 
segments according to the following quotas: 

• 400 campers (surveyed at campsites). 
• 200 boaters (surveyed at boat ramps to both day and overnight visitors). 

                                                      
1 Except for Lake Okeechobee, which ran through January 2000. 
2 Except for Bonneville Lock and Dam. Only 200 surveys were distributed since no camping and 
boating facilities were available at this project. 
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• 200 other nonboating visitors (surveyed at other day use areas to both 
day and overnight visitors). 

 
Two thirds of the questionnaires were to be distributed on weekend days and 

one third on weekdays. Survey quotas were also set for various recreation areas 
at each project in order to obtain the identified target sample for each of the three 
market segments. Quotas of surveys for individual recreation areas were 
proportional to reported visitation based on NRMS. 

A primary purpose of this study was to obtain a sufficient sample of each 
segment in order to develop credible expenditure profiles. Since campers and 
boaters are in the minority at CE projects in comparison to day use nonboaters, 
these two large categories of visitors were purposefully oversampled out of 
proportion to their visitation shares. When aggregated visitor information was 
reported (i.e., party size for all visitors rather than just a given segment), the 
overall averages were weighted by the 1999 NRMS visitation data for each 
segment. This was done to convert the survey data into nationally representative 
information pertaining to CE recreation visitors. 

A survey schedule for selected recreation areas at each project was devel-
oped. The quota was five visitors per day on a randomly selected weekday and 
ten visitors per day on a randomly selected weekend day for each market 
segment. For example, suppose recreation area A’s schedule was: 

Rec. Area A Weekday Weekend 
Camper 6/30    6/27 8/15  
Boater 7/13 7/19   7/25   

 
 

In this case, 5 campers were to be sampled on June 30 (weekday), 10 
campers on both June 27 and August 15 (weekend). Five boaters were to be 
sampled on both July 13 and July 19 and 10 boaters on July 25. In this example, 
the total number to be sampled for weekday campers was 5, weekend campers 
20, weekday boaters 10, and weekend boaters 10. 

Instructions were provided to interviewers on how and where to approach 
visitors in each of the three segments. Interviewers were asked to obtain the list 
of campers scheduled to depart on the sampled day from a given campground 
and randomly draw their samples from the list. CE personnel were informed of 
the importance of distributing the questionnaires on visitors’ departure days to 
eliminate the sampling bias caused by the length of stay. In other words, by 
sampling only on departure days, researchers eliminated the situation where 
those who camped longer had a higher chance of being selected.  

Instructions were also provided for sampling boaters and other nonboating 
visitors. In general, boaters and other nonboating visitors were surveyed when 
they were leaving the recreation areas. Boaters were to be surveyed after they 
pulled their boats out of the water at the boat ramp and were making preparations 
to depart. Other nonboating visitors were to be surveyed in the parking lot when 
they were preparing to leave. This was done so that every visitor party had an 
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equal chance of being sampled regardless of their length of stay in the recreation 
areas. 

 
Survey Instruments 

Visitor characteristics and trip information were gathered through the onsite 
surveys while trip spending was measured through the mailback surveys. The CE 
visitors interviewed onsite were asked questions regarding their current trips such 
as party size, expected length of stay, and primary purpose (Appendix B). The 
respondents were asked to report trip spending on the mailback questionnaires 
after they returned to their homes. Ten spending categories were provided on the 
mailback questionnaires for trip expenses on lodging, food, transportation, 
recreation, and other goods or services (Appendix C).  

 
Data Cleaning and Editing 

Several rules were set for data cleaning and editing. These rules were made 
to ensure consistency in data analysis and to filter out extreme numbers (outliers) 
that would have distorted the results. Reasons for data editing and elimination of 
cases are described in Appendix D.  

 
Recreation Visits by Segment 

Per person trip visits by segment were estimated using the information 
gathered from this survey and the 1999 Project Recreational Use (PR_USE) 
database and the 1998 Current Use Fee Area Information (CUR_FEE), Open 
Facilities (OPEN_FC), and Recreation Area (AR_MAIN) databases1 from the 
NRMS. The total number of visitors, number of day users, and percentage of 
boaters were obtained from the PR_USE database, while the number of campers 
was estimated from the CUR_FEE, OPEN_FC, and AR_MAIN databases. The 
PR_USE database contains a project-level reporting of total visitation in person 
trips (visits) and the percentages of campers and boaters among all visitors. 
These percentages were based on surveys and therefore subject to sampling and 
other survey errors.2 Not all projects have conducted surveys in recent years and 
therefore the estimates may be dated if visitation patterns have changed over 
time. CUR_FEE contains a site-by-site reporting of all the revenues and fees 
collected and the number of designated campsites where fees were charged. 
CUR_FEE was thought to be a more accurate measure of camping visitation than 
PR_USE because CUR_FEE is based on fees collected and is updated annually 
whereas PR_USE is based on traffic estimates applied to survey weights con-
ducted in the past. The OPEN_FC database contains the number of all campsites 
regardless of whether fees were charged in each recreation area for both CE- and 
non-CE-managed sites. The AR_MAIN database contains information about the 

                                                      
1  The latest available CUR_FEE database was 1998. 
2  Results from the CE Traffic-Stop Recreation Use Surveys reported in the Visitor Estimation and 
Reporting System were the main sources of these percentages. 
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managing agency for individual recreation areas. The OPEN_FC and AR_MAIN 
databases were used to estimate the number of campers who stayed at non-CE-
managed campgrounds. 

In order to estimate total number of campers at each project, total camp-
ground use fee revenues (CG_FEE_REV, a field within the 1998 CUR_FEE 
database) were divided by an average fee per night to estimate the number of 
camping nights. An average fee of  $8 per campsite per night was used taking 
into account fees at sites with and without electricity, fees at CE-managed and 
non-CE-managed facilities, and discounts for holders of Golden Age and Golden 
Access Passports. Camp nights at CE-managed sites were then expanded to 
include non-CE-managed sites by assuming similar occupancy rates at CE- and 
non-CE-managed sites. The estimated 1998 camper visitations were then 
projected to 1999 by using the ratios of 1999 to 1998 camper visits from the 
PR_USE database. The total CE camping visitation was 7.3 million party days 
estimated from the revenue data (Table 1), an increase of 1 million from the 1996 
estimate (Propst et al. 1998).  

Table 1 
Summary of Recreation Visits to CE Projects, 19991 

Camper Day User Other Overnight2 
Visitation Boat  Nonboat Boat  Nonboat Boat  Nonboat  Total  
Visits (person trips, MM)  1.2   4.3   80.8   288.1   2.4     8.6   385.5  

Average Length of Stay 
(days) 

 4.2   3.8   -     -     2.4     3.0   -    

Average Party Size 
(persons) 

 3.5   2.8     2.8       2.8   3.3     2.5   -    

Visits (party days, MM)  1.4   5.9   29.0   104.1   1.8   10.5   152.8  
1   Sources:  1999 NRMS PR_USE database; 1998 NRMS CUR_FEE and PR_USE databases.  
2   Assumes that 3 percent of day users stayed overnight in lodging accommodations outside of 
project boundaries. 

 
 

The number of campers in party nights (camp nights) was then converted to 
camper “visits” using an average camper length of stay of 4.2 nights and party 
size of 3.5 for boaters and 3.8 nights and 2.8 people for nonboaters gathered from 
this study. The formula for converting camper party nights to camper person trips 
is as follows: 

Person trips = Party nights × Average Party Size / Average Length of 
Stay 

Camper party nights must be converted to person visits to be consistent with 
the units for which total and day use visitation are reported in the NRMS system 
(PR_USE database). A “visit” is defined as the entry of one person onto a CE 
project to engage in one or more recreational activities regardless of the length of 
stay. As used in this study, a “person trip” is equivalent to a “visit.”  Total CE 
camping visitation nationally was 30.2 million visits (person trips) in 1999 based 
on the PR_USE database, whereas camping visitation derived from the 
CUR_FEE database was only 5.5 million person trip visits. The PR_USE 
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database estimate was more than five times the revenue-based estimate 
(Table 1).1 

The number of day use visits was derived by subtracting the revenue-based 
estimate of camper visits from total visits contained in the NRMS PR_USE 
database. Three percent of day users were set aside as other overnight visitors 
based on the survey results from this study. Visitors who stay in hotels, motels, 
vacation homes, friends and relatives, and other off-project lodging accommoda-
tions but visit the project for part of a day are treated as day users in the NRMS 
database. Since these “other overnight” visitors have significantly different 
spending patterns than typical day users (Propst et al. 1992), it is important to 
separate them from day users to estimate total spending. In the past, no infor-
mation was available to estimate the percentage of day users staying overnight in 
the area. Following the assumption made in the 1994 study (Jackson et al. 1996), 
1 percent of day users was set aside as other overnight visitors for the 1996 
estimates (Propst et al. 1998). However, this percentage was adjusted upward to 
3 percent in this study based on the new 1999/2000 survey information.  

Campers, day users, and other overnight visitors were further divided into 
boaters and nonboaters based upon the proportion of boaters reported by each 
project in the 1999 NRMS database. This approach resulted in six visitor 
segments: 

• Campers who boat. 
• Campers who do not boat. 
• Day users who boat. 
• Day users who do not boat. 
• Other overnight visitors who boat 
• Other overnight visitors who do not boat. 

 
Estimates of the number of visitors for each segment in person trips (visits) 

were converted to party days using average lengths of stay and party sizes for 
each segment (Table 1). The conversion to party days allows comparisons with 
previous studies (Propst et al. 1992, 1998).  

Visitor spending was originally measured in party trips. To be compatible 
with NRMS data, all spending was converted to a per person trip basis. This 
conversion has the practical advantage of making the spending data more usable 
by project managers. 

 

                                                      
1  The revenue-based estimate of camper visits in 1996 was 7.7 million. The reason for the 
difference (higher estimates in party days but lower in person trips when comparing the 1999 
estimates to the 1996 estimates) was that different factors were used to convert camper party days 
to person trips. An average camper length of stay of 2.8 days and party size of 3.4 were used for the 
1996 estimate. Because longer length of stay and smaller party size figures were used in this study 
compared to the 1996 study, the resulted estimates of camper person trips were smaller than the 
1996 estimates. 
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Visitor Spending by Segment 
Spending profiles for each of the six segments were developed. Trip 

spending included spending on goods and services consumed during a trip such 
as gasoline, food, and lodging in 10 spending categories. Expenditures for 
durable goods (items like boats and recreation vehicles that are used on multiple 
trips) were not included. Trip spending within 30 miles and outside 30 miles of 
the projects was estimated for each segment.  

Due to the low response rates at some projects, the visitor segments were 
reduced to three (camper, day user, and other overnight visitor) when reporting 
spending profiles at the project level. The boater and nonboater segments were 
combined based on NRMS visitation shares so there would be a larger sample in 
each segment. The segmented visitor spending profiles (three segments) were 
estimated for three projects, Saylorville Lake, Barren River Lake, and John 
Martin Dam, where there were at least 10 surveyed visitors in each segment. 

 
Estimates of Economic Effects 

Four components are needed to estimate economic effects: recreation 
spending, visitor use estimates, capture rates, and economic multipliers (Jackson 
et al., 1992).  

Economic effects  =  Number of visits × Average spending per visit 
× Capture rate × Regional economic multiplier   

For this report, the first two components were derived from the surveys and 
the NRMS database. Capture rates and economic multipliers were generated by 
the IMPLAN system. IMPLAN is a microcomputer-based input-output (I-O) 
modeling system that was originally developed by the U.S. Department of 
Agriculture, Forest Service, as a DOS application. It is currently maintained by 
the Minnesota IMPLAN Group Inc., which has modified IMPLAN to fit the 
Windows™ environment (Minnesota IMPLAN Group, Inc. 1999). 

 
Local economic multipliers  

Multipliers for regions around CE projects were estimated using regional 
models constructed with IMPLAN DOS version 91-F. These multipliers were 
estimated for a previous study that estimated local impacts of visitor spending at 
CE projects in 1996 (Propst et al. 1998; Becker 1997). Counties within a 30-mile 
radius of 108 projects were used as study regions (see Becker 1997 for details). 
An I-O model was estimated for each of these regions using the 1990 IMPLAN 
databases. Next, a national average recreation spending profile was applied to 
each model--with 100,000 visits as a consistent level of recreation use--and the 
various aggregate multipliers were then calculated from the impact analysis. 
These multipliers reflect the structural economic characteristics of each region. 
All the multipliers were price-adjusted to reflect the current year (1999). For 
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details on how local economic multipliers were estimated, refer to Propst et al. 
(1998). 

The “average” project has a capture rate of 66 percent (Table 2), meaning 
that, on average, about two thirds of visitor spending in the local region was 
captured locally as direct sales effects. Direct effects are the changes in sales, 
income, and jobs in those businesses or agencies that initially receive the visitor 
spending (e.g., parks, motels, campgrounds, restaurants, grocery stores, attrac-
tions, and retail stores). Capture rates varied from 53 to 83 percent, with most 
projects ranging between 60 and 70 percent. The capture rate is not 100 percent 
due to an economic impact concept called “leakage.” In this case, “leakage” 
refers to visitor purchases of goods (e.g., gasoline, groceries and souvenirs) that 
are not manufactured in the local area. Only the retail margins associated with 
these purchases generally accrue to the local economy. The rest (wholesale, 
transportation, and manufacturing costs) escapes or “leaks from” the local area to 
distant intermediate or production sectors. 

The Type I multiplier captures the indirect effects besides the direct effects 
from visitor spending.1 Indirect effects are the changes in sales, income, and jobs 
in “backward linked” industries. These are firms that supply goods and services 
to those businesses that sell directly to the visitor. For example, motels purchase 
linen supplies, utilities, and other goods and services in the local area in order to 
provide lodging for the visitors. Indirect effects associated with recreation 
spending were quite small and exhibited limited regional variation. The average 
project had a Type I sales multiplier of 1.18, meaning that each dollar of direct 
sales generated an additional 18 cents in sales in industries that supply goods and 
services to tourism businesses (i.e., “backward linked” industries). The Type I 
sales multiplier varied minimally from 1.09 to 1.28 across the 108 projects.  

The Type III multiplier captures both indirect and induced effects.2  Induced 
effects are the changes in economic activity in the region resulting from house-
hold spending of income earned through the direct or indirect effects of the 
visitor spending. For example, motel and linen supply employees live in the 
region and spend some of their earnings on housing, groceries, education, 
clothing, and other goods and services. This spending will generate new rounds 
of sales, income, and job effects. The average project had a Type III sales 
multiplier of 1.66, meaning that each dollar of direct sales generated 18 cents in 
indirect sales and another 48 cents in induced effects. Type III sales multipliers 
varied somewhat more than their Type I counterparts from a low of 1.4 to a high 
of 2.0.  

The Type III multipliers used in this and the previous reports were adjusted 
downward to correct for a bias in the IMPLAN DOS version multiplier pro-
cedures. The induced effects estimated in the DOS version of IMPLAN (ver-
sion 91-F) assumed an average salary associated with each job. As wages in 
recreation and tourism-related sectors are lower than average, this approach 
recirculates too much income as induced effects. Therefore, induced effects were 

                                                      
1  The Type I multiplier is the ratio of direct plus indirect effects to direct effects. 
2  The Type III multiplier is the ratio of direct plus indirect plus induced effects to direct effects. 
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recomputed based on total income generated rather than jobs.1  For recreation 
spending, the revised induced effects are about half of those estimated with the 
standard IMPLAN Type III procedures. The adjusted multipliers are comparable 
to those from the newer Windows version of IMPLAN when the traditional Type 
II multipliers are used. However, researchers now recommend the use of the 
Type SAM multipliers generated by the latest version of IMPLAN-Pro as these 
most accurately reflect induced effects in outdoor recreation and tourism 
applications (Stynes et al. 2000).  

The SAM framework tracks both market and nonmarket flows. The non-
market flows are transactions between nonindustrial institutions such as house-
holds to government, government to households, and so on. These flows are 
called “inter-institutional transfers” (Alward and Lindall 1996). Since total 
personal income is income from all sources, including employment income and 
transfer payments that are based on both place of work and place of residence, 
some of this income may not be related to personal consumption expenditures in 
the region. The SAM multiplier approach enables the model to account for 
commuting, social security tax payments, household income tax payments, and 
savings and hence adjusts the Type II multipliers for income that is not normally 
respent immediately within the region, such as commuting workers who live 
outside the region and retirement benefits (Minnesota IMPLAN Group, Inc. 
2000). The Type SAM multipliers are more conservative than the traditional 
Type II multipliers for tourism and recreation applications as the induced effects 
are smaller and are likely more realistic for tourism and recreation applications 
(Stynes et al. 2000). Researchers have found that Type SAM multipliers are still 
10 to 20 percent lower than downwardly adjusted Type III multipliers. Thus, total 
economic effects in this report may still be inflated by 10 to 20 percent. Type 
SAM multipliers are not used in this report for project-level impact estimates 
because the authors wanted to be able to compare the economic effects in this 
report with comparable data in previous reports (e.g., Propst et al. 1998). 

Income and job multipliers were used to convert direct sales to direct, 
indirect, and induced income and employment effects. Type I income multipliers 
measure the direct and indirect income associated with each dollar of direct sales, 
while Type III multipliers also measure the induced effects. For an average 
project, each dollar of direct sales generated 52 cents in direct income, 9 cents in 
indirect income (0.61 minus 0.52), and 16 cents in induced income (0.87 minus 
0.61) in the local region (Table 2). Employment multipliers are defined similarly 
but on the basis of the number of jobs per million dollars in direct sales. For an 
average project, each million dollars in direct sales supported about 32 direct 
jobs, 3 indirect jobs (35 minus 32), and 8 induced jobs (43 minus 35) for a total 
job impact of 43 jobs per million dollars of direct sales (Table 2). 

Total visitor spending was obtained by multiplying average spending per 
person trip by the number of person trips for each segment and then summing the 
results across segments. Economic effects at the project level were estimated by 
multiplying total visitor spending by capture rates and multipliers that were 
unique to each project (averages were used when there were no multipliers  

                                                      
1  For details on the revised Type III multipliers, refer to Propst et al. (1998). 
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Table 2 
Economic Multipliers for Regions Surrounding 108 CE Projects1 
Multiplier Sales Income2 Jobs3 

Average Across 108 Regions 

Direct effects  1.00   0.52   31.86  

Type I multiplier  1.18   0.61   34.48  

Type III multiplier  1.66   0.87   42.81  

Capture rate4  0.66    

Range (minimum - maximum) 

Type I multiplier  1.09 - 1.28   0.51 - 0.72   21.78 - 49.57  

Type III multiplier  1.37 - 1.99   0.66 - 1.11   27.74 - 59.43  

Capture rate4  0.53 - 0.83    
1  Region defined as all counties within 30-mile radius of the project. Multipliers were originally 
computed by Becker (1997) using IMPLAN DOS version 91-F with 1990 database. All the Type III 
multipliers were modified downward to adjust the induced effects bias and price-adjusted to reflect 
current year value based on the approaches used in the 1996 regional impact report (Propst et al. 
1998). 
2  Income per dollar of direct sales. Income includes employee compensation and proprietor and 
other property income. 
3  Jobs per million dollars in direct sales. Jobs are not full-time equivalent. Any full-time and part-
time job is counted as one job. 
4  Capture rate is the percentage of visitor spending captured as direct sales within the region. 

 
 
estimated for the projects). Only trip spending within 30 miles of the projects was 
included in local economic effect estimates.  

 
National economic effects 

National economic effects of CE visitor spending on trips were estimated by 
applying total trip spending (including both within and outside 30 miles of the 
projects) to an I-O model of the U.S. economy. A U.S. model was developed 
using IMPLAN-Pro version 2.0 with a 1997 database. Visitor spending was 
multiplied by total use to estimate total U.S. spending by CE visitors. The MI-
REC system was used to bridge the total spending into the appropriate industrial 
sectors of the U.S. I-O model (Stynes and Propst 1996; Chang et al. 1998). Total 
employment, income, and sales due to direct and secondary effects were 
estimated by IMPLAN.  

Two adjustments were made for the estimate of national economic effects. 
First, visitor spending outside 30 miles estimated for this study was adjusted 
upward based on the results of a previous study (Propst et al. 1992). This adjust-
ment was necessary due to the low response rates and low sample sizes in certain 
segments. Total visitor spending outside 30 miles was adjusted upward from 
$1,895 million to $3,775 million. This adjustment was done by multiplying the 
Propst et al. (1992) results (price-adjusted to 1999) by the ratio of within 30-mile 
spending between the two surveys. This adjustment increased the estimated total 
visitor spending for both within and outside 30 miles from $8,009 to $9,888 
million.  
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The national estimates of employment effects were adjusted based on the 
approach described in Stynes et al. (1998). The need for this adjustment stems 
from an issue of scale in which local jobs to sales ratios are much higher than the 
national ratios. Local regions around CE projects averaged 32 direct jobs per 
million dollars in direct sales, while the United States as a whole averaged 
15 jobs per million. This adjustment is based on the facts that direct jobs are 
created primarily in the local areas around CE projects where the costs of labor 
are lower, making the ratio of jobs to sales higher.  

National job effects estimated in this report were adjusted for this problem. 
The local models were assumed to yield an accurate estimate of the direct jobs 
associated with direct local sales to visitors. The revised national estimates of 
direct job effects were the sum of local direct jobs plus direct jobs from the sales 
that occurred outside the local areas. That is, the local jobs to sales ratios were 
applied to sales captured within local regions and the national ratios were applied 
to sales captured outside local regions. This same approach was also used to 
adjust the secondary job estimates and national job impact estimates for all trip 
spending. 
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3 Results  

The results are provided in seven sections. The first section presents response 
rate data. The second section describes the characteristics of the respondents. 
Section three provides respondents’ recreational use information and spending 
profiles across all projects. Visitors were grouped into six market segments based 
on their lodging types and boating activity. Section four reports recreational use 
information and spending profiles separately for three individual projects. 
Section five describes the economic effects of visitor spending at the project 
level, and sections six and seven summarize the economic effects of visitor 
spending at district, division, and national levels.  

 
Response Rates 

A total of 8,101 parties were approached for the onsite surveys. A party was 
defined as all occupants of a single vehicle. Of these parties, 47 refused to 
participate and 8,054 completed the onsite surveys. One hundred and twenty-four 
parties who completed the onsite surveys refused to participate in the mailback 
surveys, leaving a mailback sampling frame of 7,930 parties. Of the remaining 
7,930 parties who agreed to participate in the mailback surveys, 1,650 returned 
their trip spending questionnaires, yielding a response rate of 21 percent 
(Table 3). The response rates ranged from 31 percent at Barren River Lake to 
7 percent at Murray Lock and Dam.  

Because names and addresses were not obtained during the onsite interviews, 
it was not possible to employ the usual follow-up reminder techniques that 
typically enhance response rates in sample surveys. Not having names and 
addresses also prevented checking for nonresponse bias (i.e., the extent to which 
the spending profiles of those who did not return their mailback questionnaires 
were different from those who did). The seriousness of the low response rate and 
its implications in terms of data usefulness are discussed in the limitations section 
of this report. For now, it is important to note that the sample sizes were suffi-
cient to develop credible spending profiles for the six segments at the national 
level, which was one of the primary purposes of this study. 

Response rates for the six targeted visitor segments are shown in Table 4. 
These response rates varied significantly from segment to segment. The other 
overnight/boater segment had the highest response rate at 29 percent, while the 
day user/nonboater segment had the lowest response rate at 11 percent. In  



16 Chapter 3     Results 

Table 3 
Response Rates for Mailback Surveys by Project 

Project Name 

Number of 
Onsite 
Interviews 

Refusals 
for 
Mailback 
Surveys 

Number of 
Mailback 
Surveys 
Distributed

Mailbacks 
Returned 

Response 
Rates, % 

Barren River Lake 587 7 580 182 31 
Bonneville Lock and Dam 200 57 143 14 10 
Center Hill Lake 589 n/a1 589 119 20 
Hartwell Lake 238 n/a1 238 47 20 
John Martin Dam 799 n/a1 799 164 21 
Lake Barkley 528 3 525 117 22 
Lake Okeechobee 497 n/a1 497 130 26 
Lake Sonoma 584 0 584 95 16 
Lower Granite Lock and Dam 535 n/a1 535 51 10 
Murray Lock and Dam 108 n/a1 108 8   7 
Nolin River Lake 264 n/a1 264 35 13 
Old Hickory Lock and Dam 505 n/a1 505 107 21 
Saylorville Lake 842 27 815 212 26 
Tennessee-Tombigbee 
Waterway 

804 30 774 202 26 

Waco Lake 414 n/a1 414 64 15 
Walter F. George Lake 560 n/a1 560 103 18 

Total 8,054 124 7,930 1,650 21 
1  No information on refusals. 

 
 
Table 4 
Response Rates for Mailback Surveys by Visitor Segment 

Project Name 

Number of 
Mailback Surveys 
Distributed1 

Mailbacks 
Returned1 

Response Rate1 
% 

Day user/nonboater 1,823 194 11 
Day user/boater 1,632 250 15 
Camper/nonboater 2,040 468 23 
Camper/boater 1,991 436 22 
Other overnight user/nonboater 205 38 19 
Other overnight user/boater 238 68 29 
Total 7,929 1,454 18 
1  Includes only surveys for which visitor segments were identifiable. 

 
 
general, overnight visitors had higher response rates than day visitors, and 
boaters had higher response rates than nonboaters. 

 
General Characteristics of CE Recreation Visitors 

Visitor use and spending information were weighted by the 1999 NRMS 
visitation data of each segment as provided in Table 1. The general character-
istics of CE recreation visitors are shown in Figures 2-7. Sixty-seven percent of 
the CE visitors lived within 30 miles of the CE projects (Figure 2). When asked 
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Figure 2. Permanent residence of CE visitors (weighted by the NRMS visitation 
data), 1999 (n = 7,790) 

Figure 3. Primary purpose to visit the area where respondents were interviewed 
(weighted by the NRMS visitation data), 1999 (n = 7,782) 
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Figure 4. Percentage of CE visitors who stayed overnight within 30 miles of the 
projects (weighted by the NRMS visitation data), 1999 (n = 7,979) 

Figure 5. Lodging type for CE visitors who stayed overnight within 30 miles of 
the projects (weighted by the NRMS visitation data), 1999 (n = 4,256) 
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Figure 6. Recreation activities participated in on current trip (weighted by the 
NRMS visitation data), 1999 (n = 7,840).  Note:  Camping was 
excluded from this estimate because it was treated as a type of 
lodging in the survey 

Figure 7. Primary activity participated in on current trip (weighted by the NRMS 
visitation data), 1999 (n = 7,650) 
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about why they visited the area where they were surveyed, 56 percent reported 
that their primary purpose was to visit the given lake. Another 33 percent 
reported they visited the area because they lived nearby (Figure 3). 

In total, only 4 percent of the visitors stayed overnight when visiting CE 
projects (Figure 4). About 33 percent of the visitors who stayed overnight stayed 
in campgrounds. Another 25 percent of the overnight visitors stayed in hotels or 
motels (Figure 5). 

Picnicking and swimming were the most frequently participated activities for 
all CE visitors. About 37 percent of the visitors said they picnicked when they 
visited the CE projects and 35 percent said they swam (Figure 6). The participa-
tion rates for all other activities were between 10 and 20 percent. When asked to 
identify the primary activity on their trips to the lakes, almost 20 percent of the 
visitors reported swimming and 12 percent reported picnicking. About 22 percent 
of the visitors reported either fishing from boat or fishing from shore as their pri-
mary activities (Figure 7). Participation in outdoor recreation activities was 
highly seasonal. Since the surveys were not begun until June, it is not surprising 
that swimming and picnicking ranked this high. If the surveys had begun in April 
or earlier, it is likely that fishing may have received a higher ranking (this is 
particularly true for projects in the South). 

 
Trip Spending and Other Characteristics 

Typical CE visitors (i.e., the weighted average of spending profiles for the 
six segments) in 1999 spent $15.47 per person trip within 30 miles of the project 
and $4.80 outside 30 miles of the project for a total of $20.26 for the entire trip 
(Table 5). Of the expenditures made within 30 miles of the project, visitors spent 
the most on groceries, restaurants, and gas and oil (about $3 to $4 per person trip 
on each category). Spending on these three categories accounted for about 
70 percent of the total spending. The overall party size (weighted average) was 
2.77 people and the length of stay within 30 miles of the project was slightly 
more than 1 day (0.14 nights) for all visitors.  

On a segment-by-segment basis, the per person trip spending within 30 miles 
of the project varied from $12 for day use nonboaters to $84 for overnight 
boaters (Table 5). Total trip spending, both within and outside 30 miles, varied 
from $15 per person trip for day use nonboaters to $107 for overnight boaters. In 
general, boaters spent more than nonboaters, and overnight visitors and campers 
spent more than day visitors.  

The percent errors (standard error divided by mean) for trip spending were 
about 5 percent for campers and 20 percent for the other overnight visitors. The 
percent errors for the day user segments (boaters or nonboaters) were about 
10 percent. The 95-percent confidence interval for trip spending for each segment 
is average spending plus and minus two standard errors. Thus, the 95-percent 
confidence interval for spending within 30 miles of the project for campers who 
boated was $58.50 to $71.50 per person trip ($65 plus or minus $6.50). This  



 Ta
bl

e 
5 

Su
m

m
ar

y 
of

 C
E 

Vi
si

to
r S

pe
nd

in
g 

Pr
of

ile
s,

 1
99

9 
(a

ll 
pr

oj
ec

ts
, d

ol
la

rs
 p

er
 p

er
so

n 
tr

ip
, s

ix
 s

eg
m

en
ts

)  
C

am
pe

r 
D

ay
 U

se
r 

O
th

er
 O

ve
rn

ig
ht

 
B

oa
te

r 
N

on
bo

at
er

 
B

oa
te

r 
N

on
bo

at
er

 
B

oa
te

r 
N

on
bo

at
er

 
Sp

en
di

ng
 C

at
eg

or
y 

M
ea

n 
Pc

t. 
Er

ro
r1  

M
ea

n 
Pc

t. 
Er

ro
r 

M
ea

n 
Pc

t. 
Er

ro
r 

M
ea

n 
Pc

t. 
Er

ro
r 

M
ea

n 
Pc

t. 
Er

ro
r 

M
ea

n 
Pc

t. 
Er

ro
r 

W
ei

gh
te

d 
Av

er
ag

e2  
Sp

en
di

ng
 W

ith
in

 3
0 

m
ile

s 
H

ot
el

, m
ot

el
s,

 c
ab

in
s,

 B
&

B
, 

an
d 

re
nt

al
 h

om
es

 
0.

73
 

36
%

 
0.

11
 

69
%

 
0.

00
 

 - 
   

0.
00

 
 - 

   
17

.1
7 

49
%

 
17

.7
9 

30
%

 
0.

51
 

C
am

pi
ng

 fe
e 

13
.6

5 
5%

 
14

.1
2 

5%
 

0.
00

 
 - 

   
0.

00
 

 - 
   

0.
10

 
74

%
 

0.
03

 
10

0%
 

0.
20

 
R

es
ta

ur
an

ts
, b

ar
s,

 e
tc

. 
7.

06
 

10
%

 
8.

10
 

9%
 

2.
35

 
15

%
 

2.
93

 
21

%
 

12
.4

7 
19

%
 

13
.9

7 
18

%
 

3.
19

 
G

ro
ce

rie
s 

an
d 

ta
ke

 o
ut

 fo
od

 
18

.0
0 

6%
 

14
.6

6 
6%

 
3.

87
 

9%
 

3.
87

 
13

%
 

12
.9

8 
23

%
 

5.
57

 
27

%
 

4.
13

 
G

as
 &

 o
il 

11
.1

3 
5%

 
7.

68
 

6%
 

6.
14

 
11

%
 

2.
43

 
12

%
 

13
.5

5 
15

%
 

6.
52

 
19

%
 

3.
45

 
O

th
er

 a
ut

o 
ex

pe
ns

es
 

0.
86

 
38

%
 

1.
33

 
49

%
 

1.
50

 
62

%
 

0.
27

 
70

%
 

5.
37

 
85

%
 

0.
00

 
 - 

   
0.

57
 

O
th

er
 b

oa
t e

xp
en

se
s 

4.
38

 
20

%
 

0.
00

 
 - 

   
1.

88
 

50
%

 
0.

00
 

0%
 

10
.7

5 
36

%
 

0.
00

 
 - 

   
0.

47
 

E
nt

er
ta

in
m

en
t a

nd
 re

cr
ea

tio
n 

fe
es

 
2.

06
 

19
%

 
2.

57
 

15
%

 
0.

86
 

19
%

 
0.

46
 

27
%

 
3.

84
 

36
%

 
1.

46
 

44
%

 
0.

61
 

Sp
or

tin
g 

go
od

s 
an

d 
bo

at
 

eq
ui

pm
en

t 
4.

20
 

15
%

 
1.

33
 

25
%

 
2.

73
 

33
%

 
0.

76
 

38
%

 
4.

37
 

29
%

 
2.

09
 

59
%

 
1.

24
 

O
th

er
 e

xp
en

se
s 

2.
95

 
16

%
 

5.
24

 
18

%
 

0.
44

 
41

%
 

1.
17

 
51

%
 

2.
97

 
39

%
 

1.
49

 
37

%
 

1.
09

 
To

ta
l (

w
ith

in
 3

0 
m

ile
s)

 
65

.0
3 

5%
 

55
.1

2 
5%

 
19

.7
5 

10
%

 
11

.8
9 

12
%

 
83

.5
6 

23
%

 
48

.9
2 

16
%

 
15

.4
7 

To
ta

l T
rip

 S
pe

nd
in

g 
H

ot
el

, m
ot

el
s,

 c
ab

in
s,

 B
&

B
, 

an
d 

re
nt

al
 h

om
es

 
1.

20
 

29
%

 
1.

28
 

38
%

 
0.

00
 

 - 
   

0.
00

 
 - 

   
19

.6
1 

44
%

 
28

.6
0 

41
%

 
0.

78
 

C
am

pi
ng

 fe
e 

15
.0

5 
5%

 
18

.0
3 

6%
 

0.
00

 
 - 

   
0.

00
 

 - 
   

0.
19

 
86

%
 

0.
03

 
10

0%
 

0.
25

 
R

es
ta

ur
an

ts
, b

ar
s,

 e
tc

. 
8.

80
 

10
%

 
12

.2
4 

9%
 

2.
76

 
14

%
 

3.
35

 
20

%
 

16
.7

9 
16

%
 

24
.0

9 
33

%
 

3.
90

 
G

ro
ce

rie
s 

an
d 

ta
ke

 o
ut

 fo
od

 
24

.0
1 

5%
 

21
.1

1 
6%

 
5.

07
 

7%
 

4.
34

 
12

%
 

19
.2

3 
17

%
 

7.
59

 
23

%
 

4.
91

 
G

as
 &

 o
il 

15
.9

8 
5%

 
15

.9
5 

7%
 

8.
16

 
9%

 
3.

24
 

10
%

 
19

.1
2 

18
%

 
13

.9
4 

17
%

 
4.

80
 

O
th

er
 a

ut
o 

ex
pe

ns
es

 
1.

83
 

41
%

 
2.

24
 

32
%

 
1.

56
 

59
%

 
0.

39
 

57
%

 
5.

62
 

81
%

 
0.

00
 

 - 
   

0.
69

 
O

th
er

 b
oa

t e
xp

en
se

s 
5.

44
 

16
%

 
0.

00
 

 - 
   

2.
01

 
47

%
 

0.
00

 
 - 

   
13

.2
4 

33
%

 
0.

00
 

 - 
   

0.
52

 
E

nt
er

ta
in

m
en

t a
nd

 re
cr

ea
tio

n 
fe

es
 

2.
39

 
19

%
 

4.
68

 
18

%
 

0.
87

 
19

%
 

0.
56

 
27

%
 

4.
30

 
33

%
 

2.
40

 
33

%
 

0.
74

 

Sp
or

tin
g 

go
od

s 
an

d 
bo

at
 

eq
ui

pm
en

t 
5.

95
 

14
%

 
2.

31
 

25
%

 
4.

10
 

24
%

 
0.

88
 

34
%

 
5.

59
 

29
%

 
3.

18
 

46
%

 
1.

67
 

O
th

er
 e

xp
en

se
s 

4.
22

 
15

%
 

8.
00

 
14

%
 

0.
54

 
38

%
 

2.
31

 
49

%
 

3.
65

 
33

%
 

2.
27

 
33

%
 

2.
02

 
To

ta
l t

rip
 s

pe
nd

in
g 

84
.8

8 
5%

 
85

.8
4 

5%
 

25
.0

7 
9%

 
15

.0
8 

11
%

 
10

7.
34

 
19

%
 

82
.1

2 
26

%
 

20
.2

6 
P

ar
ty

 s
iz

e 
3.

53
 

2%
 

2.
76

 
3%

 
2.

78
 

4%
 

2.
77

 
4%

 
3.

27
 

7%
 

2.
47

 
7%

 
2.

77
 

To
ta

l n
ig

ht
s 

4.
62

 
4%

 
5.

20
 

5%
 

0.
00

 
 - 

   
0.

00
 

 - 
   

2.
90

 
10

%
 

6.
24

 
19

%
 

0.
23

 
N

ig
ht

s 
w

/in
 3

0 
m

ile
s 

4.
25

 
4%

 
3.

81
 

5%
 

0.
00

 
 - 

   
0.

00
 

 - 
   

2.
42

 
12

%
 

3.
00

 
20

%
 

0.
14

 
# 

of
 c

as
es

 
42

2 
 

42
6 

 
24

9 
 

19
3 

 
66

 
 

37
 

 
1,

39
3 

1 
 P

ct
. E

rr
or

 =
 S

ta
nd

ar
d 

E
rr

or
 / 

M
ea

n.
 T

w
o 

st
an

da
rd

 e
rr

or
s 

eq
ua

l 9
5%

 c
on

fid
en

ce
 in

te
rv

al
. 

2 
 W

ei
gh

te
d 

av
er

ag
e 

of
 th

e 
si

x 
se

gm
en

ts
 b

as
ed

 o
n 

vi
si

ta
tio

n 
in

 T
ab

le
 1

. 
 

Chapter 3     Results 21



22 Chapter 3     Results 

means that if the study were repeated 100 times, the average spending amount by 
this segment would fall between $58.50 and $71.50 in 95 out of 100 repetitions. 
This is a respectable error range for visitor expenditure surveys in general and is 
consistent with the 1989/90 survey results (Propst et al. 1992). The reason why 
the percent error, and hence the confidence interval, doubles and then quadruples 
from campers to day users to other overnight visitors, respectfully, is related to 
sample size. Since the formula for computing sampling error has sample size in 
the denominator, as sample size decreases, percent error increases. In examining 
the results in Table 5, sample sizes for the other overnight segments are relatively 
small and hence the relevant spending profiles are less stable and reliable (i.e., 
more prone to error) than those of the campers and day users. 

 
Trip Spending and Other Characteristics 
at the Project Level 

Only three projects had sufficient sample sizes to justify the computation of 
spending profiles from the survey data: Saylorville Lake, Barren River Lake, and 
John Martin Dam (Tables 6 - 8). Due to the low sample size at the project level, 
the visitor segments were reduced to three instead of six. The boater and non-
boater segments were combined based on percent of boaters reported in the 
NRMS so there would be more sample in each segment. The three segments were 
then weighted based on visitation computed in Table 1 to compute the overall 
averages in the last columns of Tables 6-8. Among these three projects, the 
lowest weighted average spending for trips within 30 miles of the project was 
found at Barren River Lake ($11 per person trip); the highest weighted average 
spending was at John Martin Dam ($26 per person trip). Since day users 
accounted for more than 95 percent of the total visits at all three projects 
according to the NRMS data, the differences in weighted average spending at 
these projects were heavily influenced in a downward direction by the day user 
spending, which is typically much lower than that of campers and other overnight 
segments. The average spending for day users was $10 at Barren River Lake, $17 
at Saylorville Lake, and $25 at John Martin Dam for trips within 30 miles of the 
project. 

The weighted average party size ranged from 2.45 people at John Martin 
Dam to 2.8 people at Barren River Lake. These numbers are similar to the 
16-lake average of 2.77 people (Table 5). The numbers of nights away from 
home were also similar to the 16-lake average at two out of the three projects. 
Visitors spent an average of 0.12 nights and 0.14 nights within 30 miles of John 
Martin Dam and Barren River Lake, respectively, while the overall average for 
the 16 lakes was 0.14 nights. Visitors spent an average of 0.25 and 0.22 total 
nights away from home (within and outside 30 miles) on trips to John Martin 
Dam, respectively, while the overall average for the 16 lakes was 0.23 nights. 
The nights away from home were higher for Saylorville visitors. The average 
was 0.19 nights on trips within 30 miles and 0.3 nights in total trip length. 
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Table 6 
Summary of Visitor Spending Profiles at Saylorville Lake, 1999 (dollars per person trip, 
three segments1) 

Camper Day User Other Overnight3 
Spending Category Mean Pct. Error2 Mean Pct. Error Mean Pct. Error 

Weighted 
Average4 

Spending Within 30 Miles 

Hotel, motels, cabins, B&B, and 
rental homes 

0.00 - 0.00 - 15.03 7% 0.43 

Camp fee 13.72 11% 0.00 - 0.07 10% 0.38 

Restaurants, bars, etc. 6.68 21% 5.85 37% 11.68 23% 6.03 

Groceries and take out food 14.71 12% 5.08 23% 5.16 31% 5.35 

Gas & oil 7.82 11% 2.25 21% 6.02 18% 2.51 

Other auto expenses 0.18 95% 0.16 80% 0.05 10% 0.16 

Other boat expenses 0.27 7% 0.10 10% 1.42 14% 0.15 

Entertainment and recreation fees 3.74 30% 1.00 60% 1.34 49% 1.08 

Sporting goods and boat equipment 1.44 77% 1.58 91% 2.36 14% 1.60 

Other expenses 5.01 40% 0.62 57% 1.14 14% 0.75 

Total (within 30 miles) 53.57 10% 16.63 20% 44.27 20% 18.43 

Total Trip Spending 

Hotel, motels, cabins, B&B, and 
rental homes 

0.67 76% 0.00 - 23.04 7% 0.67 

Camp fee 15.93 12% 0.00 - 0.07 10% 0.44 

Restaurants, bars, etc. 8.19 19% 5.85 37% 19.66 38% 6.30 

Groceries and take out food 18.44 12% 5.26 22% 7.37 26% 5.69 

Gas & oil 13.06 19% 2.74 24% 11.84 18% 3.28 

Other auto expenses 0.76 77% 0.16 80% 0.05 10% 0.17 

Other boat expenses 0.86 8% 0.10 10% 1.42 14% 0.16 

Entertainment and recreation fees 4.34 29% 1.00 60% 2.03 40% 1.12 

Sporting goods and boat equipment 1.61 79% 1.60 90% 3.17 54% 1.65 

Other expenses 6.33 33% 0.71 59% 1.72 14% 0.89 

Total trip spending 70.20 11% 17.42 21% 70.37 28% 20.37 

Party size 2.80 6% 2.73 10% 2.87 10% 2.73 

Total nights 5.28 14% 0.00  - 5.55 19% 0.30 

Nights w/in 30 miles 3.99 13% 0.00  - 2.74 21% 0.19 

# of cases 106  85  10  201 
1  Boaters and nonboaters were combined based on percent of visitors boating at each project (from 1999 NRMS database). 
2  Pct. Error = Standard Error / Mean. Two standard errors equal 95% confidence interval. 
3  The 16-project average spending for the other overnight nonboater segment was used to compute weighted spending for the 
other overnight segment. This was done due to low sample size (less than 5) for the other overnight nonboater segment at this 
project. 
4  Averages are weighted by the number of visits by each of the three segments at this project. 
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Table 7 
Summary of Visitor Spending Profiles at Barren River Lake, 1999 (dollars per person 
trip, three segments1) 

Camper Day User Other Overnight3 
Spending Category Mean Pct. Error2 Mean Pct. Error Mean Pct. Error 

Weighted 
Average4 

Spending Within 30 Miles 

Hotel, motels, cabins, B&B, and 
rental homes 

0.22 87% 0.00 - 15.91 36% 0.46 

Camp fee 9.69 9% 0.00 - 0.03 87% 0.16 

Restaurants, bars, etc. 4.64 22% 2.26 37% 13.57 19% 2.63 

Groceries and take out food 8.20 16% 2.65 30% 5.81 28% 2.84 

Gas & oil 5.34 15% 2.26 21% 7.16 19% 2.45 

Other auto expenses 0.27 69% 1.01 12% 0.29 7% 0.98 

Other boat expenses 0.43 5% 0.12 9% 0.21 7% 0.13 

Entertainment and recreation fees 1.19 45% 0.70 45% 1.64 42% 0.73 

Sporting goods and boat equipment 0.97 46% 0.59 48% 2.28 59% 0.64 

Other expenses 1.22 42% 0.19 71% 1.43 41% 0.24 

Total (within 30 miles) 32.18 10% 9.77 23% 48.34 17% 11.26 

Total Trip Spending 

Hotel, motels, cabins, B&B, and 
rental homes 

0.22 87% 0.00 - 25.10 46% 0.72 

Camp fee 9.73 9% 0.00 - 0.03 87% 0.17 

Restaurants, bars, etc. 5.27 22% 2.62 35% 22.54 32% 3.23 

Groceries and take out food 12.03 11% 3.25 28% 8.12 24% 3.54 

Gas & oil 9.38 11% 3.38 18% 13.89 18% 3.79 

Other auto expenses 0.71 71% 1.07 11% 0.29 7% 1.04 

Other boat expenses 0.51 5% 0.12 9% 0.21 7% 0.13 

Entertainment and recreation fees 1.33 46% 0.70 45% 2.44 33% 0.76 

Sporting goods and boat equipment 0.97 46% 0.87 48% 3.52 50% 0.94 

Other expenses 1.39 39% 0.19 71% 2.10 38% 0.26 

Total trip spending 41.54 8% 12.19 18% 78.23 25% 14.58 

Party size 3.57 8% 2.80 10% 2.53 9% 2.80 

Total nights 3.31 11% 0.00  - 5.78 19% 0.22 

Nights w/in 30 miles 3.28 11% 0.00  - 2.91 19% 0.14 

# of cases 105  51  18  174 
1  Boaters and nonboaters were combined based on percent of visitors boating at each project (from 1999 NRMS database). 
2  Pct. Error = Standard Error / Mean. Two standard errors equal 95% confidence interval. 
3  The 16-project average spending for the other overnight nonboater segment was used to compute weighted spending for the 
other overnight segment. This was done due to low sample size (less than 5) for the other overnight nonboater segment at this 
project. 
4  Averages are weighted by the number of visits by each of the three segments at this project. 
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Table 8 
Summary of Visitor Spending Profiles at John Martin Dam, 1999 (dollars per person trip, 
three segments1) 

Camper Day User Other Overnight3 
Spending Category Mean Pct. Error2 Mean Pct. Error Mean Pct. Error 

Weighted 
Average4 

Spending Within 30 Miles 

Hotel, motels, cabins, B&B, and 
rental homes 

0.05 11% 0.00 - 11.51 47% 0.33 

Camp fee 6.27 15% 0.00 - 0.00 - 0.10 

Restaurants, bars, etc. 3.47 30% 8.03 71% 9.71 32% 8.00 

Groceries and take out food 11.67 18% 7.74 55% 5.36 42% 7.74 

Gas & oil 8.62 17% 7.27 35% 7.20 31% 7.29 

Other auto expenses 0.04 74% 0.73 89% 0.01 11% 0.70 

Other boat expenses 0.11 8% 0.00 - 0.57 11% 0.02 

Entertainment and recreation fees 1.25 32% 0.56 96% 1.52 67% 0.60 

Sporting goods and boat equipment 0.83 48% 0.09 9% 3.85 96% 0.21 

Other expenses 2.57 43% 0.55 63% 0.25 11% 0.57 

Total (within 30 miles) 34.89 14% 24.95 48% 39.97 24% 25.54 

Total Trip Spending 

Hotel, motels, cabins, B&B, and 
rental homes 

6.82 51% 0.00 - 14.55 40% 0.53 

Camp fee 13.67 17% 0.00 - 0.00 - 0.22 

Restaurants, bars, etc. 14.80 27% 9.69 72% 16.91 32% 9.98 

Groceries and take out food 27.20 19% 11.15 42% 10.46 43% 11.39 

Gas & oil 31.04 17% 8.39 31% 19.45 30% 9.07 

Other auto expenses 1.90 51% 0.73 89% 0.01 11% 0.73 

Other boat expenses 0.23 5% 0.00 - 0.57 11% 0.02 

Entertainment and recreation fees 6.36 41% 0.57 95% 2.91 57% 0.73 

Sporting goods and boat equipment 4.88 61% 0.48 97% 5.32 73% 0.69 

Other expenses 11.56 32% 0.55 63% 0.99 92% 0.73 

Total trip spending 118.48 17% 31.56 43% 71.17 24% 34.08 

Party size 3.00 9% 2.45 22% 2.20 15% 2.45 

Total nights 5.84 14% 0.00  - 5.42 35% 0.25 

Nights w/in 30 miles 2.93 14% 0.00  - 2.61 19% 0.12 

# of cases 109  23  21  153 
1  Boaters and nonboaters were combined based on percent of visitors boating at each project (from 1999 NRMS database). 
2  Pct. Error = Standard Error / Mean. Two standard errors equal 95% confidence interval. 
3  The 16-project average spending for the other overnight nonboater segment was used to compute weighted spending for the 
other overnight segment. This was done due to low sample size (less than 5) for the other overnight nonboater segment at this 
project. 
4  Averages are weighted by the number of visits by each of the three segments at this project. 
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Economic Effects at the Project Level 
The project-level estimates of visits, spending, economic effects, and multi-

pliers are reported in Appendix E. Visits were estimated for all 456 projects using 
the 1998 and 1999 NMRS project-specific data (Table E1). Estimates of eco-
nomic effects for these projects were based on the spending profiles developed in 
this study and multipliers generated from 108 I-O models for the regions around 
each project (Table E5). The spending profiles (within 30 miles only) in Table 5 
were applied to visitation at each project to obtain estimates of total spending 
(Table E2) and economic effects on sales (Table E2), income (Table E3), and 
jobs (Table E4). 

Barren River Lake (in Louisville District) serves to illustrate the interpre-
tation of the findings, as well as the approach. Barren River Lake reported 
1.5 million visits in 1999 with camping revenues of $205,608 (1998 figures). 
There were 365 CE-managed campsites at Barren River Lake and 99 non-CE-
managed campsites. Boaters accounted for 13 percent of the visits. Based on 
these data from the 1999 and 1998 NRMS databases, Barren River Lake hosted 
26,000 camping visits (person trips), 1.45 million day use visits, and 43,000 other 
overnight visits (Table 9). Based on the camping revenue data used in this report, 
1.7 percent of visits to Barren River Lake were by campers, as opposed to the 
10-percent figure from the PR_USE database in the NRMS. By multiplying 
visitor spending for each segment by total number of visits for each segment, 
total spending for each segment was estimated. In total, recreation visitors to 
Barren River Lake spent $22.49 million in the local area in 1999 (Table 9).  

Table 9 
Visitation and Spending at Barren River Lake, 1999 

Campers Day Users Other Overnight Visitation and 
Spending Boater Nonboater Boater Nonboater Boater Nonboater Total 

 Visits   3,344   22,382   188,421   1,260,971   5,653   37,829   1,518,600  
 Spending ($MM)          0.22            1.23              3.72              15.00          0.47           1.85               22.49 

 
 

Barren River Lake is illustrative of 
projects where primary spending data were 
collected (Table 7) and project-specific 
multipliers were estimated for the 
surrounding region using an I-O model. 
The multipliers for Barren River Lake are 
reported in Appendix Table E5. Sixty-four 
percent of the  $22.49 million in visitor 
spending was captured as direct sales by 
the local economy -- $14.75 million in 
sales (Table 10). These direct sales 

accounted for another $2.66 million in indirect sales and $7.03 million in induced 
sales for a total sales effect of $24.44 million.  

Table 10 
Economic Effects of Visitor Spending 
at Barren River Lake, 1999 
Effect Direct Indirect Induced Total 
Sales ($MM)   14.75    2.66      7.03     24.44  
Income 
($MM) 

    7.65    1.39      3.87     12.90  

Jobs1 470  39  123  632  
1  Not full-time equivalent. Any full-time and part-time job is 
counted as one job. 
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Income and employment effects for Barren River Lake are interpreted simi-
larly. Visitor spending accounted for $7.65 million in income and 470 jobs in 
businesses directly serving visitors (Table 10). Another $1.39 million in income 
and 39 jobs were associated with backward-linked industries through indirect 
effects. Total effects including direct, indirect, and induced effects of the 
$22.49 million visitor in spending were $24.44 million in sales,  $12.90 million 
in income, and 632 jobs in the local region.  

 
Economic Effects at District and Division Levels 

The availability of visitation, spending, and economic impact estimates for 
all 456 CE projects makes it a simple task to generate economic effects for CE 
districts and divisions. Division and district totals are reported in Table 11. It 
should be noted that these are simply aggregations of the local impacts of 
individual projects in each district or division. The findings do not therefore 
cover all impacts on the larger region, but only the sum of the impacts on local 
areas around projects in a given district or division. A complete estimate of 
impacts for the larger regions would need to include visitor spending outside 
local areas surrounding each project and should employ multipliers for the larger 
region. However, to estimate multipliers at district and division levels is beyond 
the scope of this project and requires additional data that were not available for 
this study.  

Approximately half of the income and employment effects occurred in two of 
the Corps’ eight divisions: Great Lakes and Ohio River, and Southwestern. Fifty-
five percent of these effects occurred in seven of the Corps’ 31 districts. Com-
parisons of the relative impacts of projects in each district or division should take 
into account the demographic and economic characteristics of the regions. For 
example, a thousand jobs in a district with relatively low population and eco-
nomic activity has a much greater relative impact than a thousand jobs in a 
heavily populated, economically diverse district. District and division personnel 
may find these comparisons useful, especially when compared with the economic 
effects of other industries (e.g., agriculture or manufacturing). However, since 
the estimates at district and division levels do not cover all impacts on the larger 
region (i.e., they are only the sum of the impacts on local areas around projects), 
recreation impacts may be underestimated when compared with other industries’ 
impacts at the district and division level.  

 
National Economic Effects 
Aggregation of local effects 

The aggregation may be taken one step further to the national level, with the 
same caveats as above. Summing visitor spending at all 456 projects (Table E2) 
yielded a total of $6 billion in trip-related expenditures associated with recre-
ational use of CE projects in 1999 (Table 12). These were trip expenditures  
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Table 12 
Summary of Total CE Visits and Trip Spending Within 30 Miles of 456 Projects, 1999 

Camper Day User Other Overnight 
Visitation and Spending Boat Nonboat Boat Nonboat Boat Nonboat Total 

Visits ( Person Trips, MM)1   1.2       4.3       80.8     288.1      2.4      8.6      385.5  

Percent of Total   0.3%      1.1%      21.0%      74.7%     0.6%     2.2%     100% 

Total Spending in Local Regions 
(within 30 miles, $MM)2 

76  237  1,597  3,426  203  423   5,962  

Percent of Total   1.3%      4.0%      26.8%      57.5%     3.4%     7.1%     100% 
1  From Table 1. 
2  Total Spending = Average spending per person trip (from Table 5) × Visits in person trips. 

 
 
within 30 miles of CE projects and not total trip expenses. Day users accounted 
for 84 percent of this total spending. Other overnight visitors accounted for 
11 percent of total spending as compared to 5 percent for campers. Boaters 
accounted for 22 percent of visits on CE projects and 31 percent of all spending. 

In 1999, the $6 billion in visitor spending associated with the CE recreation 
program resulted in direct effects of approximately $3.9 billion in sales, 
$2 billion in income, and 123,000 jobs within the counties around CE projects 
(Table 13). When secondary effects were considered, the local economic effects 
of CE visitor spending totaled $6.5 billion in sales, $3.4 billion in income, and 
166,000 jobs. It is important to recall that these effects were the result of spend-
ing by CE visitors locally (within 30 miles of projects’ borders) and employed 
local area multipliers, not national ones. Total effects represented slightly more 
than 0.1 percent of total U.S. jobs and 0.05 percent of total U.S. income. In terms 
of secondary impacts, induced effects dominated indirect effects by about 3 to 1. 
This reflects the labor-intensive nature of the tourism industry.  

Table 13 
Economic Effects of Recreation Visitor Local Trip Spending 
on 456 CE Projects,1 1999 
Effect Sales ($MM) Income ($MM) Jobs (number of jobs)2 

Direct 3,912  2,024  123,380  

Indirect    706     369    10,217  

Induced 1,864  1,022    32,762  

Total Effects 6,481  3,416  166,358  

1. Impacts on counties within 30 miles of CE projects of visitor trip spending within 30 miles of the 
projects. The total trip spending was $5,962 million. 
2. Includes full-time and part-time jobs. 

 
 
Use of national I-O model 

The economic effects of CE visitor spending on the U.S. economy were also 
determined by applying total spending to a U.S. I-O model. Total trip spending 
for all CE visitors in the United States was estimated by applying average person 
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trip spending to the total number of person trips for each segment in Table 1. Trip 
spending for the entire trip (both within and outside 30 miles) was used to esti-
mate the economic effects of CE visitors’ trip spending on the U.S. economy. 
The estimated trip spending for all CE visitors in the United States in 1999 was 
$7.8 billion from the survey. For reasons previously explained in Chapter 2, this 
figure was adjusted upward to $9.6 billion.  

Ninety-two percent of CE visitor spending was captured by the national 
economy, 8 percent went to foreign imports, which resulted in a direct sales 
effect of $8.9 billion (Table 14). This spending also resulted in $3.9 billion in 
direct income and supported about 200,000 direct jobs. When secondary effects 
were considered, the national economic effects of CE visitor spending totaled 
$10.6 billion in income and about 350,000 jobs. Total effects from total trip 
spending represented slightly more than 0.2 percent of total U.S. jobs and 
0.15 percent of total U.S. income. It is important to distinguish these results (U.S. 
model, or “top-down” approach) from the aggregation of local effects (local 
models, or “bottom-up” approach). The top-down effects were the results of total 
trip spending by CE visitors (both within and outside 30 miles of projects’ 
borders) and employed national multipliers. These effects were much higher than 
the aggregation of local effects because of the higher capture rate (most of the 
spending was captured by the U.S. economy) and higher multipliers. 

Table 14 
Economic Effects of CE Visitor Total Trip Spending on the 
U.S. Economy,1 1999 
Effect Sales ($MM) Income ($MM) Jobs (number of jobs)2 

Direct   8,909    3,866  199,192  

Indirect   6,662    3,197    60,458  

Induced   6,673    3,548    87,201  

Total Effects 22,244 10,610 346,851  
1  Impacts of total trip spending both within and outside 30 miles of the projects. Because of low 
response rates and low sample sizes on some segments, the total trip spending was modified 
upward from the survey estimate of $7,810 million to $9,644 million.  This modification was done by 
comparing visitor spending outside 30 miles estimated from this study to the 1989/1990 survey 
(Propst et al. 1992).  
2  Includes full-time and part-time jobs. 
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4 Limitations 

The major limitation of this study is the uncertainty about representativeness 
of the sample due to the low response rates to the mailback portion of the survey. 
The low response rates resulted from a combination of factors: the inability to 
send follow-up reminders and the use of project personnel to make visitor con-
tacts and distribute the survey instruments. Sending two follow-up reminders, as 
typically recommended in survey research, normally doubles the response rate in 
visitor expenditure surveys (Dillman 1978), but increases the cost and requires 
visitors to provide their names and addresses. Even though project personnel 
were trained and the research personnel at MSU were available to answer 
questions, it is not possible to know the extent to which procedures and instruc-
tions were followed. Even under the best of circumstances, visitors may respond 
differently to government employees distributing questionnaires than to trained 
interviewers who are under government contract. 

Having noted this important limitation, we still feel that eight of the twelve 
national spending profiles in Table 5 are representative and reliable enough to be 
used to estimate economic effects and for other purposes. We say this with some 
confidence because we were fortunate to have the results of a similar study 
conducted 10 years earlier. In this study (Propst et al. 1992), a similar method-
ology was followed with two major exceptions: two follow-up reminders were 
sent and a small number of trained, university graduate student researchers 
distributed the surveys. In the earlier study, the response rates were 60 to 
80 percent, much higher than in the current study. By price-adjusting and then 
comparing the results of this study with those of Propst et al. (1992), Chang and 
Propst (2000) were able to conclude that there were no significant differences 
between the spending profiles for the camper and the day user segments (boaters 
and nonboaters, both within 30 miles, and for total trip spending) between the 
two studies. This provides a good deal of confidence in using the figures from the 
1999 survey for these segments and referring to the data as “nationally repre-
sentative.”  The same cannot be said about the other overnight segments, for 
which there were fairly major differences between the two studies. For this 
reason, we recommend using the price-adjusted profiles from Propst et al. (1992) 
rather than from this study for the four other overnight segments. 

A second limitation was related to the timing of the beginning of the survey. 
The availability of funding for the study necessitated beginning the surveys in 
June. However, half of the sampled projects were located in the southern tier of 
states where the recreation season, particularly as related to fishing, begins much 
earlier (February - April). This is the time during which fishing tournaments are 
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typically held. According to project managers, these fishing tournaments attract 
anglers who spend a great deal of money in the local area. Thus, it is not clear 
how much our spending figures for the camping, day use, and other overnight 
segments were affected by not surveying this category of visitor more com-
pletely. Since the NRMS reports annual, not seasonal, visitation, the use esti-
mates should be inclusive of the early season anglers and other visitor types. To 
check the accuracy of the spending profiles, the results from this study may be 
compared to the 1996 National Survey and Fishing, Hunting, and Wildlife-
Related Recreation (U.S. Department of the Interior 1997), which is funded by 
the Fish and Wildlife Service of the U.S. Department of the Interior and Bureau 
of the Census of the U.S. Department of Commerce. Among other things, this 
survey reports angler expenditure data by state.  

The third limitation is the use of the old IMPLAN Type III multipliers. The 
Type III multipliers used in this and the previous reports were adjusted down-
ward to correct for a bias in the IMPLAN DOS version multiplier procedures. 
However, even with the adjustment, we found that the downwardly adjusted 
Type III multipliers are still 10 to 20 percent higher than the Type SAM multi-
pliers. Type SAM multipliers are calculated by the latest version of IMPLAN-Pro 
and are thought to be more accurate in reflecting induced effects in outdoor 
recreation and tourism applications (Stynes et al. 2000). We did not use Type 
SAM multipliers in this report for project-level impact estimates because we 
wanted to be able to compare the economic effects in this report with comparable 
data in previous reports (e.g., Propst et al. 1998). 
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5 Applications and 
Recommendations 

The economic effects estimated in this report may be used to assess the CE 
recreation program at the project, district, or division level. There are two basic 
applications, discussed below, that can be handled by utilizing the findings in this 
report.  

 
Estimating Economic Effects of CE Visitor 
Spending in a Given Year 

In this report, the economic effects of CE visitor spending in 1999 were 
estimated for each project, district, division, and the nation as a whole. CE 
managers may compute economic effects for any given year by using the 
following equation:  

Economic Effects = Average Spending per Visit × Total Annual Visits 
× Capture Rate × Regional Economic Multipliers 

Managers should obtain updated NRMS visitation data (no conversion 
necessary since the spending data reported is in person trips), price inflate the 
spending data to the year of study, and apply the total spending to local capture 
rates and regional multipliers (assume capture rates and multipliers will not 
change too much over time). For a simplified approach on conducting economic 
impact analysis for CE projects, refer to the worksheet provided in Appendix A 
of Propst et al. (1998). For the range of multipliers and to download an Excel 
spreadsheet for the computation of economic impacts at multicounty level, visit 
the web page of Dr. Daniel Stynes, MSU, at http://www.msu.edu/user/stynes/usace 
(“CE Project Recreation Economic Impact Calculator”). Managers can also refer 
to the classification table (Appendix A) developed by Becker (1997) to choose 
multipliers by matching similar projects where multipliers have been computed. 

 
Evaluating the Economic Impacts of a Proposed 
Action or Management Alternative 

Evaluation of alternatives is another important feature of economic impact 
analysis. In this case, managers must define the action or alternative to be 



Chapter 5     Applications and Recommendations 35 

evaluated and estimate the change in visitors and spending due to the action. For 
example, project managers and planners may conduct “what if” analysis by using 
the segmented spending profiles and regional multipliers reported in this study. 
Questions like “what if the percent of day use boaters increases from 20 to 
40 percent at this project?” or “what if a new hotel is open on the lake (more 
overnight users)?” can be answered by applying the segmented spending profiles 
to the proposed change in visits. 

This study interviewed about 8,000 visitors at 16 CE recreation project 
across the nation to collect recreation use information. More than 1,600 mailback 
questionnaires were returned from these visitors, and the results were used to 
estimate visitor trip spending. Total CE recreation visitation was estimated by 
using information gathered from this study and from the NRMS database. Eco-
nomic multipliers were computed for the nation by using an I-O model, and the 
project-level multipliers were modified from a previous study. Economic effects 
of CE visitor spending were estimated by applying visitor spending and use data 
to regional economic multipliers. The analysis and findings in this report suggest 
a number of ways to improve future studies of this kind: 

a. Future studies like these should employ follow-up reminders (at least 
two) and use trained interviewers rather than project staff to distribute 
the surveys and instruct visitors. In comparing this survey with the sur-
vey conducted in 1989, it was concluded that the low response rate of 
this study was largely due to the lack of follow-ups. By employing 
follow-up reminders, the response rate may more than double and thus 
provide adequate sample sizes for individual projects and all visitor seg-
ments (resident and nonresident). Also, the use of trained interviewers 
instead of CE staff to distribute questionnaires will provide more control 
in survey quality since continuity among projects and surveys will result 
from trained staff with only one job. 

b. Future recreation use surveys could be modified to include variables 
useful for economic impact analysis. Information such as percent of 
residents vs. nonresidents, conversion variables for switching between 
different units (party trips to person days, etc.), and percent of CE 
visitors who stay overnight off premise can be gathered via other use 
surveys that the CE may conduct regularly or irregularly. With this 
information, the visitation estimates from the NRMS can be fine-tuned to 
better fit any future economic impact analysis. 

c. Newer IMPLAN databases should be obtained for updating regional 
economic multipliers. Currently, all the regional economic multipliers at 
the project level were estimated using the 1990 database. Although the 
errors due to multipliers are more likely to be the smallest compared to 
other components in an economic impact analysis (i.e., spending, visits, 
etc.), it will be very difficult to verify if the multipliers are still suitable 
for the region after more than 10 years. Also, the old database cannot be 
used in the current IMPLAN model (IMPLAN-Pro 2.0, Windows 
version) and thus cannot be used to compute the Type SAM multipliers. 
It is not necessary to obtain new IMPLAN databases and compute multi-
pliers every year since multipliers typically do not change much over 
time (3 to 5 years). However, new databases should be obtained at least 
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every 5 years so the change in regional economies (i.e., new industries, 
shift in business types and linkages, population change) can be reflected 
in the multipliers. 
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Data Editing and Cleaning 
 
Rules and variable definitions: 
1. Resident: based on miles traveled from home. 0-29 miles = resident; 30 and more miles 

= nonresident. 
2. Overnight users: visitors who spent nights away from home.  
3. Camper: respondents who answered camping as the type of lodging in question 4, or mentioned 

camping in question 5 or 6 in the onsite survey were coded as campers. 
4. Other overnight visitors: visitors spent over night other than campers. 
5. Party size: based on onsite survey. If no data available from the onsite survey, information from the 

mailback survey was used. 
6. Nights away from home: based on mailback surveys. If no data available from the onsite survey, 

information from the mailback survey was used. 
7. Boater: respondents who checked boating in question 5, or mentioned any boating activities in 

question 5 or 6 in the onsite survey were coded as boaters.  
 
Re-coded cases:  
1. Anyone who spent money on boating categories was coded as a boater. 
2. Overnight visitors who only spent money on camping but did not spend money on other types of 

lodging were re-coded as campers.  
3. Overnight visitors who spent money on both camping and other lodging types were examined and 

coded on a case-by-case basis.  
4. Overnight visitors who returned mailback surveys but were unable to be matched with onsite surveys 

(i.e., no ID numbers on the mailbacks) were coded as campers if they spent money on camping; 
otherwise coded as other overnight users. 

5. The spending on lodging was zeroed out if the respondent was identified as day user. 
 
Filtered cases:  
Fifty-seven cases were eliminated from final analysis due to one or both of the following situations: 
1. Visitors who stayed for more than 30 days were excluded from the analysis since they would have an 

upward bias to the average per trip spending. 
2. Cases were excluded when the reported party sizes were more than 12 people. This was done to 

eliminate the group tours that would distort the average per party spending. 
 
Detection of outliers: 
1. Survey responses were examined on a case-by-case basis for any single entry of spending that was 

more than $500 for any item. The corresponding per-day and per-person expenses were reviewed so 
large spending figures were not categorized as outliers simply because the visitors stayed longer in 
the region. 

2. Ten spending entries were identified as outliers: one reported $500 on hotel expense for one night for 
a party of two; two others reported more than $60 per night of camping fees at Corps campgrounds 
for groups of two and three people; three visitors reported $3,100 on groceries for 1 day (company 
picnic expenses); four visitors reported spending more than $2,000 on sporting goods ($2,000, 
$15,000, $33,000, and $35,000). 
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