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An Analysis of 13 Tourism
Surveys: Are Three Waves

of Data Collection Necessary?
JOHN L. CROMPTON AND SHU TIAN-COLE

Variables were analyzed from 13 mail surveys address-
ing tourism issues, each of which collected data from three
waves of respondents. A conceptual model was developed
based on previous literature suggesting that differences in
wave responses may be attributable to type of population
(special interest groups or general populations) and/or to type
of variable (demographic/profile or interest/behavioral), but
the data did not support this contention. On 82% of the vari-
ables tested across the data sets, the additions of Waves 2
and 3 led to no change in the results, but a second wave typi-
cally reduced the variance on responses to the first wave by
between 28% and 49%. It was recommended that instead of
using resources to send Waves 2 and 3, those resources be
allocated to intensive follow-up sampling of nonrespondents
in a more representative way.

The mail questionnaire is a primary method of data col-
lection among tourism agencies. One of the criteria used to
evaluate the legitimacy of findings emerging from these data
is the survey response rate that is obtained. There appears to
be wide acceptance that the higher the response rate, the
lower the likelihood of response error. To increase the response
rate, it has become common practice to adopt the general
approach to mail surveys recommended by Dillman (1978), a
central feature of which is the sending of two follow-up ques-
tionnaires to nonrespondents.

Researchers always have doubts about response bias. The
conventional response that has emerged in this field has been
to alleviate these concerns by sending out follow-up ques-
tionnaires. In a perfect world in which researchers were
given adequate resources to do their work following text-
book procedures, all would probably opt for the extra wave
strategy because it is likely to reduce some of the risk associ-
ated with nonresponse bias. However, in the pragmatic
world, research funds are rarely adequate and their efficient
use is paramount. In this context, there is growing awareness
of the opportunity cost associated with subsequent waves,
and this is emerging as a key parameter in researchers’ deci-
sion making.

This study used data sets from 13 different surveys to
examine the extent of variation from different waves of a
mail survey.1 The intent was to gain insight into the extent to
which follow-up efforts are, or are not, needed in tourism
research (Christensen 1982). An analysis of multiple data
sets that addressed a wide array of tourism interests in differ-
ent contexts was considered likely to illuminate discussions

of nonresponse bias and enhance the generalizability of con-
clusions. The study offers an additional contribution by
developing and testing a taxonomic framework designed to
explain differences in mail survey wave response rates that
have been reported in the literature.

There are competing views regarding the cost-effectiveness
of using multiple waves in surveys. If one wave yielded sta-
tistically similar responses to those that emerged from three
waves, then there would be little value in undertaking
Waves 2 and 3. This would lead to substantial financial sav-
ings in postal charges, in printing costs, and in the costs of
hiring coders to transform data and enter these into the com-
puter. In addition, the study results could be made available
sooner. Some proportion of these savings could be invested
in undertaking a rigorous subsampling of those nonrespon-
dents who did not respond to second and third waves, using
an alternative interviewing mode, additional reminders, or
substantial incentives. This procedure would identify the
extent to which nonrespondents differed on key variables of
interest from those who responded.

The Homogeneity Argument

There is a body of empirical literature that reports that the
inclusion of respondents from second and third waves in
samples drawn from tourists or professional interest popula-
tions as opposed to general populations does not signifi-
cantly improve the accuracy of results. These two types of
populations have been viewed by some researchers as being
relatively homogeneous, and in these situations, it has been
suggested that relatively low response rates may be accept-
able (Wellman et al. 1980; Hammitt and McDonald 1982;
Becker and Iliff 1983; Becker, Dottavio, and Mengak 1987).
This line of argument is intuitively appealing, for as Babbie
(1995) noted, if the population is homogeneous in every
dimension, then “one case would be sufficient as a sample to
study characteristics of the whole population” (p. 190).
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The key to accepting this argument lies in the confidence
with which an interest population can be characterized as
homogeneous. In the literature, it has been suggested that
homogeneous can be operationalized as those who are
engaged in the same activity in the same resource setting
(Becker, Dottavio, and Mengak 1987). However, Brown et al.
(1981) and Brown (1984) have argued that because respon-
dents participate in the same activity is not prima facie evi-
dence that they are homogeneous.

The ambiguity associated with this definition was exem-
plified in Goudy’s (1978) study of 931 residents in five Iowa
communities. Ostensibly, these data were derived from gen-
eral populations rather than from specific activity interest
populations. However, Goudy noted, “The small-town Iowa
respondents represent a relatively homogeneous group”
(p. 264). Goudy used four response waves and reported that
only 2 of 36 correlations differed significantly (.05 level)
when Wave 1 results were compared with the responses from
all four waves. He concluded,

Few statistical differences would have been evident if
data collection had been discontinued after the first
wave rather than obtaining replies from more than
90% of those eligible. . . . Indeed, for most variables
examined in the mail questionnaire study, there is lit-
tle need for moving beyond the initial contact and a
postcard reminder if statistical return bias is to be
minimized on individual variables and interrelation-
ships. (P. 263)

In the tourism and recreation literature, controversial de-
bate on the need for multiple waves in the case of samples
drawn from interest populations was initiated by the findings
and recommendations of Wellman et al. (1980). The land-
owners in their statewide sample located alongside Vir-
ginia’s existing and proposed scenic rivers were classified
into early, middle, and late respondents. The authors tested
for significant differences between the three groups on 13 to
15 socioeconomic, demographic, behavioral, and attitudinal
variables. They concluded that “three analytical approaches
have demonstrated that there are negligible differences be-
tween early and late respondents” (p. 169). Wellman et al.
suggested that “many outdoor recreation surveys sample
rather homogeneous, middle-class populations” (p. 171). On
the basis of their premise of homogeneity and the study’s
findings, they stated the following: “We are thus led to the
tentative conclusion that in many mailed questionnaire sur-
veys of outdoor recreation populations, repeated follow-ups
may not be justified” (p. 171).

Further support for these findings was provided by
Hammitt and McDonald (1982) in their study of inner-tube
floaters on two southern Appalachian rivers. The authors
compared mean responses from a sample of floaters return-
ing a mail questionnaire with those recorded from an initial
short contact instrument that was given to the entire sample
and those received from a second wave that used a short-
ened version of the questionnaire. Among the first wave of
floaters, 4 of 17 comparisons with the short contact instru-
ment responses and 1 of 16 with the follow-up instrument
differed significantly. On the second wave, the respective
results were 1 of 8 and 1 of 16. Hammitt and McDonald
concluded,

A 30 percent return rate appears to be sufficient to
represent our sample. Essentially none of the single
variable relationships examined in the two-page
mini-questionnaire revealed a significant change as
response rate was increased from 30% to 50% of re-
spondents. Only a few of the variable relationships
varied as response rate was increased on to 75% of re-
spondents. (P. 213)

Like Hammitt and McDonald, Becker and Iliff (1983)
compared responses from an on-site survey of 2,380 boaters
on the Mississippi River with those reported by a subset of
242 who responded to a subsequent mail survey instrument.
Of 31 study variables, 28 showed no significant difference
(.05 level) between mail respondents and on-site respon-
dents. The authors concluded, “The results of this study, with
support from previous research, indicate that when dealing
with homogeneous groups [people with a common interest]
high response rates, and therefore extensive follow-ups, are
not necessary to avoid non-response bias” (p. 258).

Becker, Dottavio, and Mengak (1987) adopted a similar
approach in two surveys of visitors to Great Smoky Moun-
tain National Park. Respondents were intercepted and asked
to answer a short contact questionnaire (samples of 374 and
344). In addition, they were given a more detailed question-
naire and requested to return it in a preposted envelope. The
mail response rates were 68.2% (n = 255) and 76.7% (n =
264), respectively. The researchers found no significant dif-
ferences (.05 level) between the two sets of means on any of
the 20 variables that they were able to compare relating to
park use, geographic, and sociodemographic variables. The
authors concluded, “Based upon the previously cited studies
and our results, we believe engagement in a specific recre-
ation activity at a specific location may be a sufficient crite-
rion to anticipate a homogeneous population” (p. 139).

Findings from each of the studies cited to this point were
drawn from one or two data sets, and their aggregate reported
findings were from a total of six data sets. Dolsen and
Machlis (1991) reached a similar conclusion from their anal-
yses of four similar, but separate, national park visitor sur-
veys that used on-site interviews and mail-back question-
naires. They analyzed and compared the response rates at
four intervals: 35%, 50%, 65%, and the final total response,
which averaged 86%. They concluded, “No substantive rea-
son was found to reject results with a response rate of 65%
compared to the final response rates. . . . Rejecting study
results with response rates in the range of 35% to 50% may
be justifiable” (p. 272). Thus, there is a substantive body of
previous research suggesting that when dealing with interest
group populations, fewer waves may be acceptable because
fewer waves do not appear to adversely affect accuracy of
data analysis.

The Continuum-of-Resistance Argument

In their conclusions, Hammit and McDonald (1982)
reported, “The non-response analysis involving the on-site
questionnaire and 100% of the sample resulted in few signifi-
cant differences between respondents and non-respondents”
(p. 213). This extends the issue of difference in responses
between waves to the issue of differences between respon-
dents and nonrespondents. The latter distinction was not a
focus of this study but provides a rationale for undertaking
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subsequent waves for researchers who believe that people
responding to the third wave of a survey are likely to be more
similar to nonrespondents than individuals who respond to
earlier waves (Court and Lupton 1997; Jain, Pinson, and
Ratchford 1982).

This premise is then extended to assume that if there are
no significant differences between responses to the third
wave and previous waves, then there is likely to be no
nonresponse bias. For some, the decision to undertake analy-
sis for this purpose is the justification for their use of multiple
waves. This approach to assessing nonresponse bias has been
termed the “continuum-of-resistance” model (Filian 1976).
Its underlying justification is that people who require more
contacts to elicit a response would have been nonrespondents
if data collection had ceased at an earlier wave. Therefore,
people who respond only after multiple contacts are “more
like” nonrespondents than are people who respond after
fewer contacts.

However, the practice of comparing responses across
waves and extending results of those analyses to infer the
extent of nonresponse bias has been challenged by scholars
at the Human Dimensions Research Unit in the Department
of Natural Resources at Cornell University, based on their
experience with more than 40 mail surveys (e.g., Brown and
Wilkens 1978; Brown et al. 1981; Brown 1984; Brown,
Decker, and Connelly 1989), and by others (e.g., Choi,
Ditton, and Matlock 1992; Woodside and Ronkainen 1984).

In a sample of 5,000 licensed anglers, for example,
Brown and Wilkens (1978) reported major differences in
the annual number of angler days between respondents to a
mail survey with a mean of 26 days and a sample of non-
respondents to the mail questionnaire with a mean of 7.4
days. Failure to consider nonrespondents would have re-
sulted in “a substantial over-estimate of the key variable of
interest in the study” (p. 231). Brown et al. (1981) reaffirmed
that their studies “have consistently indicated that non-
respondents typically differ from respondents” (p. 77) and
challenged the notion of homogeneity within outdoor recre-
ation populations by noting the following: “Our collective
experience from some 30 outdoor recreation studies con-
ducted over the past 10 years is that variances of participa-
tion, attitudes, and other key variables are frequently large”
(p. 78). Brown (1984) rejected the contention that respon-
dents participating in the same activity are sufficient evi-
dence of a homogeneous population. He concluded,

When all the evidence is compiled and examined, we
can only conclude that for some recreation audiences
mail survey respondents and non-respondents differ
significantly (both statistically and in a policy impli-
cations sense) with respect to key variables, while for
other audiences these differences do not exist. Thus,
the objective of future related research should be to
determine which types of recreation audiences are ho-
mogeneous and which are not. (P. 510)

FRAMEWORK OF THE STUDY

This study considered two dimensions of data sets, which
the literature suggests may be influential in determining the
extent of differences between mailing waves. They are type

of variable and type of population. Figure 1 is the taxonomic
model that was used to guide the study. The horizontal axis in
Figure 1 reflects the literature reviewed in the previous sec-
tion that suggests that extent of differences between response
waves may vary according to the type of population. Surveys
of homogeneous populations, such as tourism interest groups
or types of user groups and tourism professionals, may
exhibit a low number of changes in results with added waves
of respondents. However, if the survey involves a general,
relatively heterogeneous population, then significant differ-
ences in the results may be expected.

The vertical axis in Figure 1 suggests that the type of vari-
able may be at least a partial explanation of the dissenting
findings noted in the literature review with regard to appar-
ently homogeneous populations. Evidence presented in the
following paragraphs suggests that if the comparisons
between early and late respondents and/or nonrespondents in
specialist samples of tourist or professional interest groups
are confined to sociodemographic/profile variables, then
there is likely to be minimal difference between waves (Cells
1 and 2 in Figure 1). In contrast, if comparisons are made on
the interest/behavior variables (Cells 4 and 5 in Figure 1),
then differences between waves become more prominent.

In the tourism literature, Lankford et al. (1995) found no
significant differences on six sociodemographic variables
between early and late respondents who were visitors to the
Columbia River Gorge. Similarly, Shaw and Ling (1992), in
their survey of travel agents, reported that in terms of “the or-
ganizational analogs” of sociodemographics, there were no
significant differences between individuals who initially re-
sponded to a mail questionnaire and those who responded a
month after the initial mailing to a telephone follow-up.
Woodside and Ronkainen (1984) acknowledged the consistent
finding of no significant differences in sociodemographics
between mailing waves but stated,

Care should be taken to compare more than demo-
graphics between the respondents of first and second
mailings to inquiry samples, conversion rates and
travel behavior patterns may differ substantially be-

358 MAY 2001

FIGURE 1
HYPOTHESIZED MATRIX OF

WAVE DIFFERENCE MAGNITUDES

 at SAGE Publications on December 7, 2012jtr.sagepub.comDownloaded from 

   

http://jtr.sagepub.com/


tween first, second and third mailing respondents.
The real question to consider is not demographics or
general psychographics but rather buying (visiting)
behavior. (P. 36)

These authors reported in an advertising conversion
study that nonrespondents to the first wave mailing were sub-
stantially less likely to visit South Carolina than were respon-
dents. Furthermore, when respondents from the second and
third waves were compared with those from the first wave, it
was found that those who actually visited South Carolina ex-
hibited very different travel patterns. Woodside and
Ronkainen (1984) concluded, “Estimates of conversion rates
based on one questionnaire mailing are likely to be substan-
tially higher than the true conversion rates if the results from
the studies reported here are confirmed by additional re-
search” (p. 35).

The notion that interest/behavior variables (Cells 4, 5,
and 6 in Figure 1) may be subject to substantially greater
variation between waves may at least partially reconcile
some of the contradictory findings reported in the literature
that were noted earlier. For example, Brown and Wilkens’s
(1978) finding relating to the differences in annual angler
days, challenging the suggestion that a single mailing wave
may suffice, referred to differences in interest/behavior vari-
ables. Similarly, Lankford et al. (1995) found no meaningful
differences on sociodemographics, but there were a number
of significant differences between early and late respondents
on perceptions of tourism impacts. Likewise, Choi, Ditton,
and Matlock (1992) reported that early and late respondents
in three different mail surveys were generally homogeneous
in gender and income, but there were significant differences
between them on 4 of the 11 interest/behavior variables—
participation, attitude, expenditures, and management pref-
erences. These reported differences in responses to inter-
est/behavior variables suggest that the statistical practice of
comparing early and late waves of respondents’ socioeco-
nomic profiles and assuming them to be comparable may be
inappropriate.

METHOD

The study was designed to address the following research
questions:

Research Question 1: Do sociodemographic/profile vari-
ables differ significantly across mailing waves in
samples of (a) tourist interest populations, (b) general
populations, or (c) professional interest populations
composed of agency or organization personnel?

Research Question 2: Do responses on mail surveys to
the interest/behavior variables differ significantly
across mailing waves in samples of (a) tourist interest
populations, (b) professional interest populations
composed of agency or organization personnel, or (c)
general populations?

Most insights and conclusions on the nonresponse bias is-
sue offered in the literature to this point have been derived
from the analysis of either single studies or two or three sur-

veys undertaken in relatively homogeneous contexts ad-
dressing similar issues, rather than from an analysis of a sub-
stantial number of surveys like that which is undertaken in
this article. Christensen (1982) noted, “It is far too early to
generalize about the need for obtaining responses from reluc-
tant respondents in recreation and tourism research. Such
generalization awaits empirical accumulation of many more
studies” (p. 264). Hammitt and McDonald (1982) concluded,
“Only when several studies have been conducted, yielding
consistent results, will we be able to answer the questions of
acceptable response rates and the importance of extensive
follow-up efforts” (p. 215). Similarly, Dolsen and Machlis
(1991), when reporting minimal impact of lower response
rates on their results, noted, “Additional research, using more
sites and different variables (such as attitudinal variables) is
needed to verify this tentative conclusion” (p. 276).

Previous literature suggests that the extent of differences
between mailing waves may be influenced by the type of
population from which a sample is drawn. In this study, three
types of populations were recognized—two specialized
(which the literature reviews suggested were likely to be rel-
atively homogeneous) and one general—and 13 data sets
were classified into the three types. The first type of special-
ized sample consisted of tourist interest populations, which
were drawn from seven sampling frames composed of visi-
tors who had demonstrated an interest in the tourist activity
that was the focus of the study. These samples were associated
with state parks, museums, and festivals (Table 1, Panel A).
The second category of data sets reflected professional inter-
est populations from agency or organization personnel who
supplied services, rather than the visitors who used them.
They were differentiated from tourist interest groups,
because it has been suggested that respondents who are in
organizational positions may feel some public or profes-
sional responsibility to respond beyond that of being an indi-
vidual citizen or recreationist (Brown, Decker, and Connelly
1989). The three data sets in this category consisted of per-
sonnel responsible for business relocation decisions, com-
munity economic development functions, and organizing
festivals (Table 1, Panel B).

The third category of data sets was drawn from general
populations of residents or visitors to a community whose
level of interest in the variable of interest in the study was
unknown. Homogeneity has been operationalized in previ-
ous studies as those who engage in the same activity in the
same setting. This definition was used to classify data sets
into either tourist interest populations or general populations.
Thus, Data Set 12 (Table 1, Panel C) was composed of
respondents who were older than 55 and had relocated to the
Texas Rio Grande Valley in the previous 12 months. Simi-
larly, Data Set 11 was drawn from visitors to a city. The sam-
pling frame excluded nonvisitors and in this sense could not
be termed general. Following Goudy’s (1978) reasoning,
these features suggested that Samples 12 and 11 could be
viewed as homogeneous on key characteristics. However,
because the homogeneous variables were not tourism activi-
ties, and because the pattern of tourism behavior was the
interest/behavior variable of interest in those studies, Data
Sets 12 and 11 were classified into the general-population
category. When interpreting the results of the study, it is
important to recall how the general-population category of
data sets was defined.
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TABLE 1

A PROFILE OF THE STUDIES THAT DERIVED DATA FROM TOURIST INTEREST POPULATIONS (A),
PROFESSIONAL INTEREST POPULATIONS (B), AND GENERAL POPULATIONS (C)

Data Description How Sample Nature of Instrument Study Sample Response
Set No. of Data Set Was Selected Administration Purpose Size Rate

Panel A: A Profile of the Seven Studies That Derived Data from Samples of Tourist Interest Populations

1 Visitors to 12 Texas Every n th visitor entering Given a mail-back Assess willingness 4,291 2,950
state parks the park in a given time questionnaire to pay state park (68.7%)

period admission fees

2 Holders of an annual Every n th case from a Mail survey Assess willingness 2,983 2,372
pass to Texas state sampling frame of all to pay state park (79.5%)
parks annual pass holders admission fees

3 Visitors to 9 Texas Every n th visitor entering Given a mail-back Monitor visitor 2,373 1,607
state parks the park in a given time questionnaire acceptance of a new (67.8%)

period pricing structure

4 Members of Every third member from Mail survey Identify perceptions 396 289
Galveston Historical the membership list of GHF’s work in (72.9%)
Foundation (GHF) historic preservation

and tourism

5 Visitors to Main Every n th visitor entering Given a mail-back Evaluation of the 763 520
Street Days Festival the site questionnaire festival (68.1%)
in Grapevine, Texas

6 Visitors to Dickens on Every n th visitor entering Given a mail-back Evaluation of the 600 464
the Strand Festival the site questionnaire festival (77.3%)
in Galveston

7 Visitors to five Every n th visitor entering Given a mail-back Identify benefits and 1,495 1,083
museums in Houston the museums in a given questionnaire constraints to museum (72.4%)
and Galveston time period visitation

Panel B: A Profile of the Three Studies That Derived Data from Samples of Professional Interest Populations

8 New businesses A list provided by Mail survey Determine relative 82 73
moving to the state economic development importance of previous (89.0%)
of Texas agencies tourism visitation, quality

of life, and recreation in
business relocation
decisions

9 Economic A list provided by the Mail survey Determine relative 277 166
development Governor’s Office of importance of previous (60.0%)
agencies in Texas Business Development tourism visitation, quality

of life, and recreation in
business relocation
decisions

10 Festival and event A list provided by the Mail survey Identify rationale for 654 339
organizers in Texas Texas Department of staging festivals and (51.8%)

Commerce determine extent of
market orientation
among festival organizers

Panel C: A Profile of the Three Studies That Derived Data from Samples of General Populations

11 Visitors to Galveston All guests who stayed Mail survey Evaluate interest and 486 292
at a selected hotel in awareness in Galveston’s (60.1%)
the past 4 weeks museums

12 Individuals 55 or older Mailing list was Mail survey Evaluate the influence 764 329
who relocated to the purchased from a of recreation amenities (43%)
Texas Rio Grande commercial source on retiree relocation
Valley in the past decisions
12 months

13 Residents of Every n th name in the Mail survey Identify perceptions of 562 378
Galveston Galveston phone GHF’s work in historic (67.2%)

directory preservation and tourism
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Data Collection Procedures

In the past few years, the senior author has undertaken 13
surveys that have used an approach adapted from Dillman
(1978), which involves distributing three waves of question-
naires. This data collection design has been widely adopted
in the tourism field. A brief description of each data set is
given in Table 1 (Panels A, B, and C). Respondents were
either mailed or given a questionnaire on site and were
requested to mail it back to the researchers (Wave 1). Two to
4 days later, they were mailed a reminder card reiterating the
importance of the study and requesting the return of their
questionnaire. Two weeks after the initial mailing, a replace-
ment questionnaire with a follow-up letter was mailed to
nonrespondents (Wave 2). Finally, a similar package with
another replacement questionnaire was mailed 4 weeks after
the initial contact to nonrespondents (Wave 3). Each
response was coded by wave when it was returned. The two
major departures from Dillman’s recommended procedures
were that no prenotice postcards or letters were sent to
respondents in advance preparing them for receipt of the sur-
vey and that the Wave 3 letters were not sent out by certified
mail.

In addition to these standardized procedures, all the data
sets incorporated the following design features that have
been recommended for maximizing response rates in mail
surveys (Dillman 1978; Dillman, Clark, and Treat 1994;
Heberlein and Baumgartner 1978; Brown et al. 1989; Fox,
Crask, and Kim 1988): (1) first-class postage was used on all
mail-outs; (2) questionnaires were formatted in 7” × 8½”
booklets with attractive cover design art work; (3) prepaid
return envelopes were included in each wave; (4) cover let-
ters included an inside address, were personalized, and were
hand signed; (5) letters of endorsement and support from the
sponsoring agency were used; (6) cover letters were on uni-
versity letterhead; (7) there was a confidentiality statement in
the cover letters; and (8) a benefits message was included in
the cover letters indicating how respondents would gain from
completing the questionnaire.

RESULTS

Research Question 1

Do sociodemographic/profile characteristics differ sig-
nificantly across mailing waves in samples of (a) tourist
interest and (b) general populations?

Among the 10 data sets composed of samples from tourist
interest and general populations, the number of sociodemo-
graphic variables ranged from three to five. Table 2 identifies
waves between which there were statistically significant dif-
ferences (.05 level). All statistical tests were chi-squares,
with the exception of the age variables in Data Sets 1, 2, and
3, where a two-tailed t-test was applied.

In four of the eight data sets on which the race variable
appeared, there were significant differences in the racial pro-
file of respondents between mailing Waves 1 and 2, 1 and 3,
and/or 1 and 2 combined compared with Wave 3. In all four
cases, there was no significant difference between Waves 2
and 3. The nature of the differences is shown in Table 3. The
proportion of wave responses coming from Anglo/White
respondents was higher on the first wave than it was on the

second and third waves. African Americans and Mexican
Americans constituted a commensurably higher proportion
of those responding to Waves 2 and 3. However, in all four
data sets, the number of African Americans and Mexican
Americans was so small that even after three waves, any
meaningful analyses by race would be difficult.

There were significant differences between waves in the
age profile in 5 of the 10 data sets (2, 3, 5, 7, and 13; Table 2),
and a reasonably clear pattern emerged among them. In Data
Set 7, the significant difference between mailing Waves 2
and 3 was attributable to the large proportion of respondents
in the age 26 to 35 cohort who responded to Wave 2, and
there was no apparent reason for this. However, in Data Sets
2, 3, 5, and 13, there was a consistent tendency for a greater
proportion of those in the older age groups, especially those
in the above-65 cohort to respond to Wave 1, while they were
commensurably underrepresented in Wave 3. Respondents
in the below-25 cohort exhibited the reverse tendency on
these data sets, being underrepresented in Wave 1 and over-
represented in Wave 3. No significant difference between
waves emerged on the gender variable in any of the data sets,
while on income only 2 of the 40 chi-square tests were signif-
icant. The education variable was included only in four data
sets, which is probably too few from which to draw meaning-
ful inferences. In Data Set 2, where significant differences
were found in education, those with higher levels of educa-
tion responded earlier.

Research Question 1c: Do profile variables of profes-
sional interest samples vary between waves?

Similar analyses of the profile variables used in the four
professional interest samples are reported in Table 4. In Cell
2 of Figure 1, these profile variables were conceptualized as
describing or characterizing the professional interest samples
in a similar fashion to the way in which the sociodemographics,
reported in Table 2, described and profiled the 10 data sets
composed of tourist interest and general populations. Signifi-
cant differences between waves were found on two of the
five organizational profile variables shown in Table 4.

Research Question 2

Do responses to interest/behavior variables differ signifi-
cantly across waves?

Research Question 2a:
Tourist Interest Samples

Table 5 reports the results of tests between waves on 176
interest/behavior variables from the seven samples of tourist
interest populations. It shows that significant differences
between waves emerged on 29 of them (16%). The summary
results suggest that on six of the seven data sets, the second-
wave respondents had little impact on the results since they
changed the results on only 6 of the 176 analyses (two each in
Data Sets 1, 3, and 4). The exception was Data Set 6. Simi-
larly, the addition of Wave 3 to Wave 1 and 2 respondents
changed the results on only 11 of the 176 variables (6%).

The 704 tests (176 × 4) revealed 46 (6.5%) that were sig-
nificant. However, this is somewhat misleading since some
overlap in test results could be expected. For example, if
responses from Wave 1 and those from Wave 2 were signifi-
cantly different from those received in Wave 3, then it is
likely that responses in Waves 1 and 2 combined would be
significantly different from those in Wave 3. Given the .05
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level of significance, it would be expected that 9 of the 176
tests undertaken to identify differences in response between
each set of waves would have shown a significant difference
by chance alone. Hence, the results suggest that the number
of significant differences between Waves 2 and 3 was not
meaningful, but the numbers between Waves 1 and 2, 1 and
3, and 1 and 2 combined and 3 were marginally greater than
what might have been expected by chance.

Research Question 2b:
Professional Interest Populations

There were significant differences on 7 of the 60 (12%)
interest/behavior variables tested from the three samples of
professional interest populations (Table 6). These results
suggest that the risks of increased bias associated with not
undertaking second- and third-wave follow-ups among pro-
fessional interest samples are lower than if these procedures
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TABLE 2

LEVELS AT WHICH CHI-SQUARES AND T-TESTS WERE SIGNIFICANT WHEN SEEKING
DIFFERENCES IN SOCIOECONOMIC PROFILE OF RESPONDENTS BETWEEN WAVES IN 10 DATA SETS

Data Set Waves Education Gender Race Income Age

1 1 versus 2 — — .00 — —
N = 2,950 2 versus 3 — — — — —

1 versus 3 — — .01 — —
1 and 2 versus 3 — — — — —

2 1 versus 2 .01 — — — —
N = 2,372 2 versus 3 — — — — .02

1 versus 3 .01 — — — .01
1 and 2 versus 3 .04 — — — .01

3 1 versus 2 — — — — .01
N = 1,607 2 versus 3 — — — — —

1 versus 3 — — .01 — .01
1 and 2 versus 3 — — .01 — .01

4 1 versus 2 — — — —
N = 289 2 versus 3 — — — —

1 versus 3 — — — —
1 and 2 versus 3 NA — — — —

5 1 versus 2 — — —
N = 520 2 versus 3 — — —

1 versus 3 — .03 .05
1 and 2 versus 3 NA — NA .04 —

6 1 versus 2 — — —
N = 464 2 versus 3 — — —

1 versus 3 — — —
1 and 2 versus 3 NA — NA — —

7 1 versus 2 — — — —
N = 1,083 2 versus 3 — — — .02

1 versus 3 — — — —
1 and 2 versus 3 NA — — — —

11 1 versus 2 — .01 —
N = 292 2 versus 3 — — —

1 versus 3 — .01 — —
1 and 2 versus 3 NA — — — —

12 1 versus 2 — — — — —
N = 329 2 versus 3 — — — — —

1 versus 3 — — — — —
1 and 2 versus 3 — — — — —

13 1 versus 2 — .01 — .05
N = 378 2 versus 3 — — — .03

1 versus 3 — .01 — .04
1 and 2 versus 3 NA — .04 — .03

Note: Data Sets 1-7 are tourist interest samples, and 11-13 are general population samples.
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are foregone with samples from tourist interest or general
populations. However, the results do show that most of the
increased bias that would occur if this strategy was pursued is
likely to stem from the omission of the Wave 3 responses,
because five of the seven significant differences reported in
Table 6 were between Waves 1 and 3.

Research Question 2c: General Populations

A review of Table 7 reveals that a disproportionate num-
ber of the variables on which there were significant differ-
ences emerged from Data Set 13 (Residents of Galveston). In
this data set, there were significant differences on 10 of the
44 variables (23% of the total), whereas on the other two gen-
eral interest populations, the ratios were 18% and 11%.

DISCUSSION

Implications of Findings Pertaining to
Demographic/Profile Variables

Among professional interest samples, the differences in
organizational profiles of agencies responding to different
waves (Table 4) ostensibly indicate that follow-ups of this

type of group are essential. However, the likelihood of
obtaining different distributions among the interest/behavior
variables by omitting Waves 2 and 3 (Table 6) was relatively
low, suggesting that relatively small response rates and rela-
tively large differences in organizational profile of profes-
sional interest samples do not lead to substantial changes in
responses on interest/behavior variables. Thus, there may be
relatively little gain from investment of resources in addi-
tional waves with professional interest samples.

The two patterns of significant wave differences that
emerged among the socioeconomic variables in the tourist
interest and general population samples were on age and race
(Table 2). The data suggested there was a tendency for older
age-groups to respond more promptly to surveys and that
without follow-up waves, the below-25 cohort may be under-
rpresented, while older age groups would be overrepresent-
ed. These findings were consistent with those reported by
Dolsen and Machlis (1991).

There was a consistent pattern of significant differences
in half of the data sets containing the race variable (Table 3).
If analyses of the behaviors or views of African Americans
and Mexican Americans were important goals in these stud-
ies, then the additional cases yielded by the second and third
waves become critical because they were so underrepresented
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TABLE 3

DIFFERENCES IN RATE OF RESPONSES BY DIFFERENT RACIAL
GROUPS ON FOUR DATA SETS (PERCENTAGES IN PARENTHESES)

Data Set 1 Data Set 3 Data Set 11 Data Set 13
(N = 2,950) (N = 1,607) (N = 292) (N = 378)

Racial Group Wave 1 Wave 2 Wave 3 Wave 1 Wave 2 Wave 3 Wave 1 Wave 2 Wave 3 Wave 1 Wave 2 Wave 3

Anglo/White 1,586 808 192 787 378 186 156 71 28 194 41 22
(92) (86) (85) (87) (86) (81) (92) (83) (80) (77) (59) (56)

Mexican
American 72 56 16 46 34 26 8 2 3 33 13 7

(4) (6) (7) (5) (8) (11) (5) (3) (8) (13) (19) (18)
African
American 19 17 6 9 7 2 6 9 2 20 10 10

(1) (2) (3) (1) (2) (1) (3) (11) (6) (8) (14) (26)
Other 52 61 13 58 19 16 0 3 2 6 6 0

(3) (6) (5) (7) (4) (7) (3) (6) (2) (8)

TABLE 4

LEVEL AT WHICH CHI-SQUARES AND T-TESTS WERE SIGNIFICANT WHEN SEEKING DIFFERENCES
BETWEEN WAVES IN THE PROFILE VARIABLES OF PROFESSIONAL INTEREST SAMPLES

Waves

Description of Type of 1 and 2
Data Set Profile Variables Data 1 versus 2 2 versus 3 1 versus 3 versus 3

8. New businesses moving • Characteristics of business • Nominal — — — —
to the state • Category of firm • Nominal .05 — — —

9. Economic development • Type of area the organization • Nominal .03 .02 .01 .02
agencies serves

10. Festival and event • Duration of the event • Interval — — — —
organizers in Texas • Number of years the event

has been in operation • Interval — — — —
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TABLE 5
PERCENTAGE OF INTEREST/BEHAVIOR VARIABLES (IBVS) ON WHICH THERE WERE SIGNIFICANT

DIFFERENCES (SDS) BETWEEN WAVES IN THE SEVEN SAMPLES FROM TOURIST INTEREST POPULATIONS

Source of SDs between Waves
Data Set Description of Number of Type of No. of IBVs % of IBVs % of IBVs with 1 and 2
Number Data Set IBVs Tested Data with SDs with SDs Reduced Variance 1 versus 2 2 versus 3 1 versus 3 versus 3

1 Visitors to 12 Texas state parks 42 Interval and nominal 6 14 49 2 3 4 3
2 Holders of an annual pass to 13 Internal and ratio 2 15 46 0 0 2 2

Texas state parks
3 Visitors to 9 Texas state parks 33 Nominal ordinal and interval 5 15 32 2 0 5 4
4 Members of Galveston 44 Interval and nominal 4 11 57 2 2 1 2

Historical Foundation
5 Visitors to Main Street Days 6 Interval 0 0 17 0 0 0 0

Festival
6 Visitors to Dickens on the 27 Interval 10 37 48 8 0 3 0

Strand Festival
7 Visitors to five museums in 11 Interval 1 9 36 0 0 1 0

Houston and Galveston
Total 176 29 14 41 14 5 16 11

TABLE 6
PERCENTAGE OF INTEREST/BEHAVIOR VARIABLES (IBVS) ON WHICH THERE WERE SIGNIFICANT

DIFFERENCES (SDS) BETWEEN WAVES IN THE FOUR SAMPLES FROM PROFESSIONAL INTEREST POPULATIONS

Source of SDs between Waves
Data Set Description of Number of Type of No. of IBVs % of IBVs % of IBVs with 1 and 2
Number Data Set IBVs Tested Data with SDs with SDs Reduced Variance 1 versus 2 2 versus 3 1 versus 3 versus 3

8 New businesses moving to Texas 17 Interval and ratio 2 12 36 1 1 0 0
9 Economic development agencies 18 Interval and ratio 1 6 72 0 0 1 0

10 Festival and event organizers 25 Interval 4 16 28 2 0 4 0
Total 60 7 11 46 3 1 5 1

TABLE 7
PERCENTAGE OF INTEREST/BEHAVIOR VARIABLES (IBVS) ON WHICH THERE WERE SIGNIFICANT
DIFFERENCES (SDS) BETWEEN WAVES IN THE THREE SAMPLES FROM GENERAL POPULATIONS

Source of SDs between Waves
Data Set Description of Number of Type of No. of IBVs % of IBVs % of IBVs with 1 and 2
Number Data Set IBVs Tested Data with SDs with SDs Reduced Variance 1 versus 2 2 versus 3 1 versus 3 versus 3

11 Visitors to Galveston 11 Interval 2 18 18 0 2 0 0
12 Retirees in the Texas Rio

Grande Valley 36 Nominal, interval, and ratio 4 11 44 1 2 2 2
13 Residents of Galveston 44 Interval 10 23 35 5 1 7 5
Total 91 16 18 32 6 5 9 7
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in the Wave 1 responses. This pattern of responses may be a
reflection of lower interest levels among these groups on
issues addressed by the survey, since there is evidence indi-
cating that early responses tend to come from those in the
sample who are most interested in the subject area (Wellman
et al. 1980).

In Data Set 1, for example, after the first wave, only 19 of
the 1,792 respondents were African American (Table 3). If it
was important in setting a pricing policy to assess the will-
ingness of African American state park visitors to pay pro-
posed higher admission fees, then 19 cases are an inadequate
sample on which to base conclusions. After three waves, 42
African Americans responded. This may still be regarded as
a small sample, but it is substantially larger than that avail-
able after the first wave. Whereas the relatively large number
of Anglos responding in each wave make it relatively likely
that the responses of those in Waves 2 and 3 are unlikely to be
different from those in Wave 1, the small number of African
Americans in Wave 1 makes it highly probable that the addi-
tion of respondents from Waves 2 and 3 will lead to a differ-
ent outcome.

Relatively low response rates among African Americans
to mail surveys have been consistently reported in the litera-
ture (Dillman, Sinclair, and Clark 1993; Krysan, Schuman,
Scott, and Beatty 1994). Since it is known that African
Americans are likely to be substantially underrepresented in
systematic or random samples, second and third waves are
likely to be essential to generate a threshold number of cases
on which to base an analysis. However, a more efficient alter-
native strategy would be to use a disproportionate stratified
sample in which African Americans, Hispanics, or others
thought likely to be underrepresented would be oversampled
in anticipation of them having a lower response rate.

Differences between waves on the race variable do not
necessarily provide justification for going beyond a single
wave in mail surveys where interest is limited to profiling or
describing a population. Rather, they illustrate (1) the impor-
tance of stratifying and oversampling groups that, it is
thought, a priori are likely to be underrepresented or provide
too few responses for meaningful analysis and (2) the need to
consider alternative methods of data collection to solicit
input from groups that traditionally do not respond well to
mail surveys. If this strategy had been adopted in these data
sets, then it is reasonable to hypothesize that the absence of
second and third waves may have been less important, as
they were in the case of most of the other sociodemographic
variables.

Findings of the study suggest that if it is of central impor-
tance for a mail survey to obtain information from African
Americans or Mexican Americans, or from age cohorts
younger than 25, and if no stratified or alternative data col-
lection strategy is available, then second and third waves are
needed. However, socioeconomic parameters frequently are
not the variables of major interest in a study, and if it is not
important to identify the distinctive concerns of these two
ethnic groups, then relatively little may be gained from
investing resources in additional waves.

Implications of Findings Pertaining
to Interest/Behavior Variables

Results of the tests on interest/behavior variables offered
some useful insights. Among the tourist interest samples,

there were significant differences between waves on 16% of
the interest/behavior variables tested. Similarly, in the sam-
ples derived from general populations, 18% of interest/
behavior variables tested exhibited significant wave differ-
ences. However, a disproportionate number of these differ-
ences were in Data Set 13 derived from residents of
Galveston. The relatively large number of significant differ-
ences on interest/behavior variables between waves in Data
Set 13 indicated that in this case, three waves were probably
necessary. In contrast, the results from Data Sets 11 and 12
resembled those derived from the tourist interest samples,
suggesting that a population of travelers to an area should be
viewed as being relatively homogeneous. The case for using
three waves on such populations is less convincing than for
using them in general-population contexts.

Conclusions

The summaries in Tables 2, 4, 5, 6, and 7 show that out of
the total of 389 variables on which tests were conducted, at
least one significant difference between the four wave
sequences reported in the tables was found on 68 of them
(17%). The proportion on the socioeconomic/profile vari-
ables (Tables 2 and 4) was 13 out of 47 (28%). Among the
interest/behavior variables (Tables 5, 6, and 7), the propor-
tion was much lower, with significant differences occurring
on 52 out of the 327 variables (16%). The largest number of
significant differences occurred between Waves 1 and 3.
Indeed, on 30 of the 52 (29 + 7 + 16) variables on which sig-
nificant differences emerged, such differences were found
between Waves 1 and 3.

There was a consistent trend in the directionality of the
significant differences between waves. In the case of 25 of
the 29 interest/behavior variables in the tourist interest sam-
ples on which there were significant differences (Table 5),
the earlier wave respondents reported a more positive view
toward the variable. Similarly, among the general interest
samples, on 13 of the 16 interest/behavior variables on which
significant differences between mailing waves emerged, ear-
lier respondents had a more favorable view than later respon-
dents (Table 7). This trend was not observed among the pro-
fessional interest samples, since earlier respondents were
more positive than later respondents only on 3 of the 7 vari-
ables on which there were significant differences (Table 6).
The findings from the tourist interest and general interest
samples are consistent with those reported by others (Dalecki,
Whitehead, and Blomquist 1993; Donald 1960; Ellerbrock
1981; Hunt and Dalton 1983; Kanuk and Berelson 1975;
Woodside and Ronkainen 1984). They appear to reinforce
the case for tracking nonrespondents, since in those instances
on which significant differences were found between waves,
their directionality consistently indicated that the views of
later respondents were more negative/less favorable than
those of early respondents.

The authors were unaware of literature in this field that
had considered the contribution of additional waves of a sur-
vey to a reduction in variances on variables of interest.
Accordingly, analyses were undertaken to see the extent to
which variance was reduced between Waves 1 and 2. A col-
umn in Tables 5, 6, and 7 shows the percentage of variables
on which the additional wave of responses reduced variance.
On 10 of the 13 data sets shown in these tables, the propor-
tion of variables on which variance was reduced ranged from
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28% to 49%. Results on the remaining three data sets were
18%, 17%, and 22%, so it may be reasonable to regard them
as outliers. Hence, it appears that variance declines some-
what with the accumulation of responses from subsequent
waves. However, the authors were unable to ascertain any
patterns in the variance data that related to the research
questions.

The results suggested that the original conceptualization
of likely outcomes described in Figure 1 was oversimplistic.
A revised conceptualization that reflects the results of this
study is shown in Figure 2. The influence of type of variable
appeared to be more prominent when wave comparisons
were made on demographic/profile variables rather than on
interest/behavior variables, but it was selectively confined
primarily to those relating to race and age. The analyses did
not show clear distinctions across type of population. Thus,
patterns of significant differences were found on the race and
age variables among both tourist interest and general popula-
tion samples. The analysis of interest/behavior variables also
did not reveal patterns associated with type of population.
For example, on two of the three samples of general popula-
tions, fewer significant differences on interest/behavior vari-
ables between waves were reported than on some of the tour-
ist interest samples.

The tourist interest group of seven studies could have
been further subdivided on the basis of on-site samples (Data
Sets 1, 3, 5, 6, and 7) and off-site samples (Data Sets 2 and 4).
It may be hypothesized that the former group may exhibit a
relatively high degree of homogeneity of interest/behavior
since they were sampled while engaging in the activity. In
contrast, it may be anticipated that the off-site samples that
were drawn from lists of season pass holders or members
may be less homogeneous in terms of their commitment or
level of involvement with the facility or agency. People on
these lists may range from some who purchase the pass or
membership because they believe it fulfills a useful public
purpose but have no real personal interest in it and rarely use
the service offered; to those who visit three or four times a
year, which is the minimum threshold level at which the sea-
son pass or membership becomes a superior financial invest-
ment to paying admission on each visit; to those who use the
services offered 100 or more times a year. The analyses in
this study did not identify differences between the on-site
and off-site samples, but it is a taxonomy that others may find
worthy of further exploration in future studies of the issue.

The analyses of these 13 data sets showed that on 82% of
the variables tested, the addition of Waves 2 and 3 led to no
change in the results. In these cases, analyses confined only
to the first wave of data would have yielded the same infor-
mation as was derived from the accumulated responses of
three waves.

These data sets were generally successful in obtaining
response rates that were sufficiently high to meet conven-
tionally acceptable standards. However, there were two key
limitations in them. First, the extent to which the sample
respondents were representative of the “real” population was
indeterminate because the profiles and interests/behaviors of
the real population were unknown. In on-site field situations,
strict probability sampling is very difficult to achieve. Thus,
in addition to concern about the extent to which first-wave
results differ from subsequent waves, there is concern about

whether a 100% response rate from the combined waves
would give an accurate reflection of the phenomenon or pop-
ulation under study.

A second obvious limitation of the data sets used in this
study was their failure to include surveys of nonrespondents.
It has frequently been asserted that people who respond in
later waves are more similar to nonrespondents than those
who respond to earlier waves (Court and Lupton 1997; Filian
1976; Jain, Pinson, and Ratchford 1982). The findings
reported in this study imply support for that position, in that
among interest/behavior variables on which there were sig-
nificant differences, earlier wave respondents tended to be
more positive and have a more favorable view than later
wave respondents. This premise is intuitively appealing, and
it does have some empirical support beyond inference
(Hammitt and McDonald 1982), but it is tenuous and there is
a body of empirical evidence that suggests this premise is
often likely to be fallacious. Thus, Brown and Wilkens
(1978) reported, “Our studies show that considerable
nonresponse bias can exist, even with a ‘good’ return rate of
70 percent of deliverable questionnaires” (p. 231). Others
have subsequently reinforced their findings (Carson 1991;
Dalecki, Whitehead, and Blomquist 1993; Mitchell and Car-
son 1989; Whitehead, Groothuis, and Blomquist 1993).

In studies concerned with visitation to natural resource
attractions, differences in interest/behavior variables between
respondents and nonrespondents frequently have been
reported. Thus, Edwards and Anderson (1987) found that
nonrespondents were less likely to use a natural resource
for recreation than respondents, even though sociodemo-
graphic characteristics were similar. Dalecki, Whitehead,
and Blomquist (1993) and Whitehead, Groothuis, and Blom-
quist (1993) found significant differences between respon-
dents and nonrespondents among a general population of
Kentucky residents on both sociodemographics (Cell 3, Fig-
ure 1) and wetlands knowledge that was their interest vari-
able (Cell 6, Figure 1). Whitehead et al. (1994) used a general
population in North Carolina to assess willingness to pay for
water quality and wildlife habitat. They simulated three
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FIGURE 2
MATRIX OF WAVE DIFFERENCE
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waves of respondents rather than using actual waves but also
reported significant differences between waves among both
sociodemographic and interestage/behavior variables. These
empirical findings reinforce Babbie’s (1995) observation
that “a demonstrated lack of response bias is far more impor-
tant than a high response rate” (p. 262).

The importance of nonresponse bias varies according to
the purpose of the study. It is often not a major concern in sit-
uations where the study’s focus is on exploring the nature of
a phenomenon rather than being concerned with the distribu-
tion of a phenomenon in a population. Thus, for example,
researchers interested in exploring the factor structure of
motivations for tourism often use convenience samples. In
these types of studies where researchers seek to examine
theoretical propositions about variables or relationships be-
tween them, sample representativeness is a secondary con-
cern to the theoretical merits of the hypothesized relationships.

There are reasons why high response rates to surveys may
be important beyond concerns about nonresponse bias
(Hammitt and McDonald 1982). Larger sample sizes can
increase confidence in inferences made from the sample to
the population. They reduce the standard error of the mean,
and since this forms the denominator in many statistical tests,
this can enhance the likelihood of finding significant rela-
tionships. Hence, larger sample sizes increase the power of
statistics. Sometimes, the need for a larger sample is dictated
by the requirement for a given sample size to perform statisti-
cal analyses. For example, sufficient cases may be required
to examine subgroup differences.

However, the major purpose of extra waves when con-
cern is the distribution of a phenomenon in a population fre-
quently is to increase the number of completed surveys, so
there is reduced likelihood of nonresponse bias caused by not
obtaining information from all units chosen from a sampling
frame. The concern is that those units not completing the sur-
vey would respond differently from those who did return
surveys.

Given the remaining potential for nonresponse bias even
with conventionally acceptable response rates of around
70%, and the relatively small number of significant differ-
ences indicating possible bias connections across mailing
waves found in this study, it appears that resources would be
used more efficiently and effectively deployed if they were
allocated to intensively following up a smaller sampling of
nonrespondents using substantial incentives or alternative
data collection modes such as telephone or personal inter-
views and comparing their responses on key variables of
interest rather than doing additional mailing waves (Hammitt
and McDonald 1982). The inertia of habit, convention, and
fear of criticism from both agency sponsors and academic
peers is likely to encourage researchers’ continued advoca-
tion of subsequent waves to generate a high response rate.
However, this masks the real problem.

The resources that could be made available for non-
respondent sampling if Waves 2 and 3 were dispensed with
could be considerable. Based on the authors’ experiences,
the amount is likely to be approximately equal to the direct
costs associated with Wave 1. The data presented here sug-
gest to the authors that the trade-off between dispensing with
Waves 2 and 3 and investing those resources into systematic
sampling of nonrespondents using substantial incentives or
alternative data collection modes is worth making and would

lead to researchers being more confident in the representa-
tiveness of their results.

NOTE

1. In the context of this article, the term wave refers to multiple
contacts within the same survey, rather than to the traditional mar-
ket research use that relates to repeated longitudinal tracking studies
involving a predesign, mid-design, and postdesign to determine
aware- ness of an advertising campaign.
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