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Although nature-based tourism is often promoted as benefiting local destinations
through income generation, employment, and direct conservation support, it is also
believed to influence tourists’ environmentally friendly attitudes, knowledge, and
ultimately their behavior. Yet, few studies have empirically documented these
outcomes, and those that do are inconsistent in the variables measured and the time
frame analyzed. This paper examines the empirical research on nature-based tourism’s
ability to foster long-term stewardship behavior among travelers by conducting a
systematic review of peer-reviewed tourism research published between 1995 and
2013. This search, focused on literature addressing changes in tourists’
environmentally related knowledge, attitudes, intentions, and actual behaviors,
yielded just 30 empirical studies. Outcomes related to new environmental knowledge
were commonly reported in these studies, but findings related to environmental
attitudes and behaviors were inconsistent. Few studies measured environmental
behavior directly, and fewer still include longitudinal assessments of persistent
changes in attitudes or behaviors. We suggest potential future areas for research as
well as programmatic strategies that may facilitate favorable outcomes from nature-
based tourism, particularly those related to tourists’ knowledge, attitudes, and
behaviors. Key areas include understanding visitors’ prior experiences and
background, designing and delivering more effective interpretive messages, and using
social media.

Keywords: nature-based tourism; knowledge; attitudes; behavior; intentions;
outcomes

Introduction

Nature-based tourism (NBT) � or leisure travel to natural areas � has shown tremendous

growth over the past two decades (Balmford et al., 2009) and is expected to keep growing

from an estimated 7% of global tourism in 2007 to as much as 25% by 2020 (Honey,

2008). Together with the closely related area of ecotourism � or NBT that actively
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contributes both to conservation as well as local livelihoods � it is often promoted as a

win�win scenario in which tourists have an enjoyable experience, tour operators earn a

good profit, funds are raised for environmental conservation, and livelihoods within local

communities are improved (Higham, 2007; Honey, 2008; Stronza & Durham, 2008). As

debate continues with regard to the actual benefits that NBT offers for destination envi-

ronments and local communities (Higham, 2007), another serious challenge is that we

know little about (1) the ways in which NBT cultivates pro-environmental attitudes and

behaviors in tourists, or (2) the ways in which NBT’s pro-environmental impacts can be

extended once tourists return home. This is unfortunate, given the magnitude of the tour-

ism sector today; even small changes arising from individual travel experiences could

result in substantial and persistent impact on global sustainability.

Research has shown that many nature-based tourists are sympathetic to environmental

issues and eager to learn (e.g. Wight, 2001). Moreover, they are more satisfied with their

tourism experiences when those experiences are infused with educational messages (Orams,

1997). Intensive, place-based experiences can inspire and nurture an interest in biology,

ecology, and natural history through direct contact with plant and animal species in their

natural environments; in the process, these tours can stir a sense of responsibility and bol-

ster tourists’ interest in hands-on stewardship activities (McGehee & Norman, 2001).

Nature-based tourists who enjoy their experience may then be open to becoming more

deeply involved in adopting pro-environmental behaviors (Ballantyne & Packer, 2011).

Nature-based tours have indeed been shown to be a powerful mechanism for trans-

forming the environmental behavior of some visitors (Ballantyne & Packer, 2011;

Christie & Mason, 2003; Powell, Brownlee, Kellert, & Ham, 2012). They can enhance

environmental knowledge, attitudes, and behavioral intentions through meaningful, first-

hand opportunities with wildlife, natural history, and conservation messaging (e.g. Bal-

lantyne, Packer, & Sutherland, 2011; Powell, 2005; Powell & Ham, 2008). Such experi-

ences � when individuals are eager to learn something new and do something different �
may in turn prime long-term learning (Falk, Ballantyne, Packer, & Benckendorff, 2012).

Not surprisingly, visitors may leave NBT experiences poised to undertake action (Ballan-

tyne, Packer, & Falk, 2010, 2011; Powell, 2005) or serve as “opinion leaders” on environ-

mental issues in their respective communities (Crompton & Lamb, 1986).

Yet, despite this hypothetical inclination toward action, little empirical evidence dem-

onstrates that this occurs. We are not even sure whether nature-based tourists are more

likely to engage in pro-environmental behaviors than other types of tourists upon return-

ing home. We need a better understanding of how these presumed “spikes” in tourist

interest, motivation, and behavior carry forward to home and into new environmental

interests, commitments, intentions, and actual behaviors. One exception is a study by

Hughes, Packer, and Ballantyne (2011), who explored the effects of providing visitors

with post-trip resources that help them take specific conservation behaviors at home after

a wildlife tourism experience. The researchers found that visitors provided with post-trip

resources were significantly more likely to take conservation-related action; however,

these actions were not necessarily related to those suggested during the tourism experi-

ence. Findings from their study, and others (e.g. Ballantyne, Packer, & Sutherland, 2011;

Beaumont, 2001), indicate that we still know little about how to extend NBT’s

“mountaintop experiences” into sustained environmental behaviors (Powell, 2005).

Motivated to address this conceptual gap, we analyzed the scholarship on documented

learning, attitudinal, and behavioral outcomes among people who participate in NBT

experiences. Our analysis reveals that, over the past 20 years, the approach of researchers

on this topic has differed widely in parameters and focus, and behavior change has rarely
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been investigated directly. More common is a focus on visitors’ knowledge, attitudes, or

behavioral intentions. When behavior change is measured, self-reports are most often

employed. Overall, this analysis suggests that NBT practices have not yielded compre-

hensive changes in behavior once visitors return home. Even when it appears that behav-

ioral practices do change, the causality and mechanisms remain only loosely understood.

Our conclusions offer avenues for bridging the field-based tourism experience with vis-

itors’ home environments.

Methods

For this literature analysis, we searched several databases: Scopus, PsycINFO, Academic

Search Premier, and Web of Knowledge (simultaneously including Web of Science and

CABI: CAB Abstracts and Global Health). We focused our search on two areas: NBT and

specific visitor outcomes. This necessitated two layers of search terms. The first set of

terms narrowed the field to peer-reviewed journal articles on NBT (see Table 1, Level 1).

We also searched with the terms “ecotourism” and “sustainable tourism”. Based on Weaver

and Lawton’s (2007) inclusion of wildlife watching, whale watching, and bird watching in

their review of ecotourism research, we also included “wildlife tourism”. We looked for

the search terms in the articles’ title, abstract, or keywords (see Table 2 for the number of

results returned from each database and the search fields used).

After narrowing the search to NBT literature, we sought to identify writings focused

on changes in visitors’ environmental knowledge, attitudes, and behaviors. To identify

these publications, we employed the following search terms:

� Knowledge: environmental learning, environmental knowledge, conservation

learning, science learning

� Attitudes: environmental attitudes, environmental values, environmental identity

� Behavior: environmental behavior, environmental action, conservation behavior,

philanthropy

We later added the terms “environmental education” and “interpretation” because our

preliminary results showed that numerous papers addressing changes in visitors’ knowl-

edge, attitudes, and behaviors were approaching the topic with a strong interest in envi-

ronmental education or interpretation (see Table 1 for all search terms).

Of the 909 articles identified using the four databases, approximately 300 duplicates

occurred and were removed. The remaining publications were further vetted by the fol-

lowing criteria:

Table 1. Literature review search terms.

Records were selected if they contained at least one term from each level of search terms

Search term Level 1: “ecotourism” or “nature-based tourism” or “sustainable tourism” or “wildlife
tourism”

Search term Level 2: “environmental learning” or “environmental behavior” or “environmental
behaviour” or “environmental attitudes” or “environmental values” or “environmental identity”
or “environmental knowledge” or “environmental action” or “conservation behavior” or
“conservation behaviour” or philanthropy or “conservation learning” or “science learning” or
“environmental education” or interpretation

840 N.M. Ardoin et al.
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(1) Empirical studies that examined changes in participants’ environmental knowl-

edge, attitudes, or behavior as a result of an NBT experience;

(2) Peer-reviewed journal articles or book sections;

(3) A publication date between 1995 and September 2013;

(4) Articles written in English.

Articles that did not formally meet the four criteria included

� Studies focused solely on visitor demographics and characteristics;

� Theoretical papers, essays, and editorials;

� Descriptive studies examining the NBT experience as a whole;

� Studies investigating outcomes for local residents, but not for visitors;

� Research exploring the role of guides and interpreters;

� Studies focused only on on-site behavior change where behaviors helped protect

the actual site1;

� Literature reviews, with the exception of including comprehensive literature

reviews focused on NBT visitor outcomes.

Analysis

Our review focuses hereafter on the 30 articles that met all criteria. In keeping with a sys-

tem based, in part, on Stern, Powell, and Hill (2014), we first coded articles’ findings

according to changes related to environmental knowledge, attitudes, behavioral inten-

tions, and actual behavior. We coded whether the articles’ findings indicated a decrease,

increase, or no change related to those outcomes. The data were compiled in an Excel

spreadsheet according to categories related to research theory, design, and main findings.

As we iteratively reviewed and discussed the literature, preliminary trends emerged and

areas of interest were recognized.

Challenges arose when authors did not clearly define the outcomes being measured

(e.g. environmental knowledge, awareness, or attitudes) or when authors did not differen-

tiate among these constructs in a way consistent with one another. Because of varying

methods and the use of terminology, we found that information on specific study out-

comes was occasionally ambiguous and difficult to classify. When an article’s constructs

were unclear or questionable, three members of our research team reviewed the article’s

methods and descriptions of the constructs, and we then used consensus to classify the

study outcomes (Table 3).

Table 2. Results from database searches and search fields used.

Academic
search premier

Web of
knowledge PsychINFO Scopus

Results
returned

77 494 30 308

Search fields
used

Title, Abstract or
Author-supplied
abstract, Subject
terms

Topic (includes
abstract, title,
keywords,
CABICODES, and
descriptors)

Document title,
Abstract,
Subject
heading

Article title, Abstract,
Keywords
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Findings

Types of nature-based tourism experiences

The 30 articles describe research on an array of nature-based experiences. Many explored

NBT as carried out in publically owned protected areas. Over half focused on marine

tourism; the remainder examined tourism in other environments (numbers overlap when

studies considered both marine and non-marine experiences). Research sites were evenly

split between tourism experiences that focused on wildlife and those without a specific

wildlife focus. All studies examine aspects of interpretation and, for most studies, inter-

pretation was an integral part of the visit. Only one study (Hill, Woodland, & Gough,

2007) describes an NBT experience lacking interpretation; in this case, the interpretation-

free condition was developed by the researchers to compare the effects of rainforest visits

with and without the use of information sheets.

It was occasionally difficult to ascertain whether interpretation was included in all of

the experiences that visitors undertook (Dearden, Bennett, & Rollins, 2007; Skibins,

Powell, & Hallo, 2013; Stamation, Croft, Shaughnessy, Waples, & Briggs, 2007). For

example, Skibins et al. (2013) surveyed safari participants departing from a Tanzanian

airport. Since respondents could have participated in a range of safaris, it is impossible to

specify the amount of interpretation they received; however, since almost all safaris are

guided, it is likely that visitors were exposed to at least some interpretive guiding. In the

Table 3. Codes for evaluating outcomes related to environmental knowledge, attitudes, behavioral
intentions, and behavior.

Type of study

Code

Quantitative studies
using inferential

statistics

Quantitative studies
using descriptive

statistics

Qualitative studies
(or studies
analyzing

qualitative data)

Not applicable Specified outcome was not measured or results were not reported.
Includes studies involving a quantitative comparison that lacked
evidence of statistical significance

Negative (decrease in
outcome)

Only statistically
significant decreases

Only decreases Only decreases

Null (no change in outcome) No statically significant
decreases or increases

No decreases or
increases

No decreases or
increases

Mixed (mixed results or when
increases are reported, but
only for some groups of
participants)

Statistically significant
increases reported for
some but not all
measures

Mixed results reported.
For percentages,
this is used when
�50% of
participants self-
report an increase

Mixed results
reported

Positive (increase in
outcome)

Statistically significant
increases

Increases (i.e. more
than 50% of
participants self-
report an increase)

Only increases

842 N.M. Ardoin et al.
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context of diving and whale-watching trips respectively, it was similarly difficult to deter-

mine whether interpretation was consistently provided by dive personnel (Dearden et al.,

2007; Stamation et al., 2007).

A total of 32 countries served as research sites in the studies we reviewed. Australia is

the dominant study location, with two-thirds of the studies (20) examining NBT there.

Two studies took place in Thailand (Dearden et al., 2007; Rattan, Eagles, & Mair, 2012)

and two studies researched US sites (Powell, Kellert, & Ham, 2009; Skibins et al., 2013).

Many studies considered NBT in more than one country. Other countries that were repre-

sented just once included Antarctica, Costa Rica, Ecuador, Greece, New Zealand, Peru,

Tanzania, and the United Kingdom.

Most articles examined NBT experiences of one day or less. Seven of the studies

(23%) explored multi-day experiences or included overnight visitors in their sample, such

as live-aboard diving tours in Thailand (Dearden et al., 2007) and multi-day Antarctic

cruises (Powell, Kellert, & Ham, 2008). Individuals were the most common unit of analy-

sis, although a number of studies focused on families or other groups (e.g. Hughes, 2011,

2013; Hughes et al., 2011).

Features of nature-based tourism experiences

Although some studies we reviewed consider the effect of the NBT experience holisti-

cally (e.g. Powell et al., 2008; Rattan et al., 2012; Sander, 2012), others identified particu-

larly influential elements of the experience such as:

� Visitor demographics and pre-visit levels of environmental knowledge, attitudes,

and behavior (e.g. Ballantyne, Packer, & Falk, 2011; Dubin, 2008; Hovardas &

Poirazidis, 2006; Powell et al., 2009);

� The types of experiences provided and visitors’ level of involvement in those expe-

riences (e.g. Coghlan, Fox, Prideaux, & L€uck, 2011; Higham & Carr, 2002; Lee &

Moscardo, 2005; Mayes & Richins, 2009; Skibins et al., 2013; Stamation et al.,

2007);

� Purpose and type of interpretation (e.g. Coghlan et al., 2011; Coghlan & Kim,

2012; Hill et al., 2007; Hughes & Morrison-Saunders, 2002, 2005a; Mayes &

Richins, 2009; Stamation et al., 2007; Weiler & Smith, 2009);

� Presence of post-visit action resources (e.g. Hughes 2011, 2013; Hughes et al.,

2011);

� Length of stay (e.g. Beaumont, 2001; Dearden et al., 2007);

� Satisfaction (e.g. Hovardas & Poirazidis, 2006);

� Witnessing of environmental damage during visit (e.g. Dearden et al., 2007);

� Educational preparation prior to experience (e.g. Dubin, 2008); and

� Repeat visitation (e.g. Hughes & Morrison-Saunders, 2002).

The range of research methods

Despite calls for more qualitative research in understanding visitor outcomes (e.g. Walker

& Moscardo, 2006), the majority of studies included in our review (27, or 90%) employed

quantitative techniques. This paucity of qualitative studies does not reflect intentional

exclusion on our part or an overall persistent dearth of qualitative studies in the literature

but, rather, is a function of the parameters we placed on our literature search. Although a

number of relevant studies producing qualitative data exist (e.g. Arnould & Price, 1993;
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Maher, Steel, & McIntosh, 2003; Powell et al., 2012; Stewart, Hayward, Devlin, & Kirby,

1998; Walker, 2007; Walker & Moscardo, 2006), they were not captured by our search

criteria either due to timeframe, type of publication, or the specificity of our search terms.

Methods producing qualitative data have often been employed to explore outcomes other

than the knowledge, attitudes, and behavior on which we focus here (Walker &

Moscardo, 2006). Although the studies in our review occasionally incorporated open-

ended survey items and used qualitative thematic analysis to identify key concepts and

themes (e.g. Ballantyne, Packer, & Sutherland, 2011), or grouped similar responses into

categories (e.g. Hughes et al., 2011), Higham and Carr (2002) authored the lone qualita-

tive study involving observation at ecotourism sites and interviews with visitors. Tubb

(2003) and Mayes and Richins (2009) employed mixed-methods designs using a combi-

nation of observation at the study sites and quantitative-data surveys completed by

visitors.

Twenty-one studies (70%) incorporated pre-visit and post-visit surveys. The remain-

ing nine studies used a post-visit-only design, including one study (Smith, Broad, &

Weiler, 2008) that conducted both an immediate and long-term post-visit survey but no

pre-visit survey. Eleven (37%) included long-term follow-up measures (see Table 4). The

length of time that elapsed between the nature-based experience and the follow-up con-

tact from the researchers ranged from 3 to 12 months, though in one case, a low response

rate to long-term follow-up measures prevented meaningful analyses (Lee & Moscardo,

2005).

Of the 22 studies (73%) that administered a survey at more than one point in time, 17

followed the same panel of visitors throughout the study. By contrast, five studies used

independent samples to complete surveys at different points in time (e.g. pre-visit, imme-

diate post-visit, or long-term post-visit).

Defining variables of interest

We noted variation in how authors delineated the variables of environmental knowledge,

attitudes, and behavior. The following section describes the differing definitions used for

the variables of interest.

Environmental knowledge

The conceptualization of environmental knowledge ranged from specific factual informa-

tion, to conceptual understanding, to self-definition by the visitor. Stamation et al. (2007)

included multiple-choice items focused on whale-related facts such as why humpback

whales go to Antarctica for the summer and the proper terms for a group of whales. By

contrast, Powell et al. (2008), on a post-visit instrument with Antarctic cruise participants,

included self-report items that asked about the change in participants’ knowledge around

Table 4. Timing of instrument administration.

Number of studies

Pre/post only 11

Post only 8

Pre/post/long-term follow-up 10

Post/long-term follow-up 1

844 N.M. Ardoin et al.
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five themes: oceanography, marine biology, natural history, environmental conservation,

and general environmental awareness. For self-definitions of environmental knowledge,

Tisdell and Wilson (2005) asked those taking night-time walks at a turtle rookery in

Australia to explain if their experience had been informative and educational. Smith et al.

(2008), for example, asked zoo visitors in Australia whether they could “recall hearing

any actions that could be taken to conserve birds of prey and/or their habitats” (p. 550).

Most articles focused on environmental knowledge specific to the geographic area under

study.

Environmental attitudes

Studies often defined environmental attitudes as appreciation for specific natural contexts,

such as the Great Barrier Reef (Coghlan et al., 2011; Coghlan & Kim, 2012) or rainforests

(Hill et al., 2007). Beyond site-specific conservation issues, some researchers gauged atti-

tudes about protection and conservation of the environment and nature in general (e.g.

Ballantyne, Packer, & Falk, 2011; Hughes et al., 2011). Other studies focused on either

attitudes toward site-specific management practices (Powell & Ham, 2008; Powell et al.,

2008, 2009) or attitudinal items exploring visitors’ tendencies on a continuum from

anthropocentric to ecocentric (Hughes & Morrison-Saunders, 2005a, 2005b). Others eval-

uated environmental attitudes by exploring multiple attitudinal measures (Lee &

Moscardo, 2005; Tubb, 2003; Weiler & Smith, 2009).

Environmental behavior

Certain studies included here (e.g. Hughes, 2013; Stamation et al., 2007) considered envi-

ronmental behaviors occurring outside of the study site such as, for instance, once visitors

returned home.2 Although some researchers asked about environmental behaviors in a

general manner that allowed respondents to specify the type of behavior impacted by the

experience (e.g. Ballantyne, Packer, & Sutherland, 2011), most researchers also requested

information about specific behaviors. The range of specific behaviors often dealt with the

purchase, consumption, and disposal of goods and services (Stern, 2000), such as personal

recycling habits, using public transportation, avoiding certain consumer goods, seeking

environmentally friendly products, and properly disposing of harmful materials. Some

researchers specifically assessed visitors’ willingness to pay for conservation and protec-

tion (Powell & Ham, 2008; Tisdell & Wilson, 2005) or willingness to pay for eco-friendly

accommodations (Lee & Moscardo, 2005). Although many studies examined a combina-

tion of visitors’ general and personal behaviors, three studies (10%) examined only per-

sonal behaviors (Lee & Moscardo, 2005; Smith et al., 2008; Tisdell & Wilson, 2005).

Studies also assessed social behaviors, which included joining environmental organi-

zations, attending meetings or rallies, writing letters to government officials, and consid-

ering environmental issues when voting for political candidates. Three studies focused

solely on social behaviors (Dearden et al., 2007; Dubin, 2008; Rattan et al., 2012). Fifteen

remaining articles (50%) addressed personal and social behaviors.

Researchers examined behaviors that were explicitly linked with the tourism site yet

could be performed once visitors returned home. For example, in their study of partici-

pants on a turtle walk in Australia, Tisdell and Wilson (2005) queried behaviors that

might affect sea turtles (e.g. intentions to turn off lights when near the ocean or to avoid

purchasing products made from sea turtles). Skibins et al. (2013) compared tourists on

safari in Tanzania and visitors to US zoos and aquariums; in each venue, visitor behaviors

Journal of Sustainable Tourism 845
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reflected concern for wildlife � both species-specific actions (e.g. giving money to buy

habitat for a named species) and actions related to biodiversity in general (e.g. supporting

policies to protect wildlife).

Two studies (Ballantyne, Packer, & Falk, 2011; Ballantyne, Packer, & Sutherland,

2011) included broad, open-ended questions about environmental behavior that allowed

respondents to indicate behaviors they felt were linked to the tourism site. Another study

(Hovardas & Poirazidis, 2006) assessed behaviors with open-ended as well as site-spe-

cific questions. Another seven (23%) assessed both general and site-related behaviors

using close-ended questions. Seven studies (23%) focused only on behaviors related to

the environment more generally (e.g. recycling, donating to environmental organizations,

or signing petitions unrelated to places recently visited).

A number of articles chose behaviors that were specifically highlighted during the

tourism experience under study. Smith et al. (2008), for instance, looked at two behaviors

central to interpretive messages of a zoo tour: the conservation and protection of birds.

Hughes (2013) also crafted questions based on the interpretive components of the vis-

itors’ experience to a turtle rookery; however, in that case, the focus was on general

behaviors that could be enacted anywhere. Thus specific behaviors, such as staying away

from dunes where sea turtles may have nests, were not assessed, while more general

behaviors, such as picking up litter, were.

Three studies (10%) used surveys to measure behaviors on the basis of social desir-

ability and locus of control (Powell & Ham, 2008; Powell et al. 2008, 2009). These

behaviors include recycling at home, reading about the environment, joining environmen-

tal organizations, and voting for elected officials based on their support for the environ-

ment. Hovardas and Poirazidis (2006) queried proxy behavioral intentions of visitors to a

Greek forest reserve: intentions to adopt a tree (a proxy for visitors’ appreciation of nature

and concern for biodiversity) and intentions to volunteer for a week at the reserve

(another proxy behavior requiring higher visitor input than paying a one-time tree adop-

tion fee). Several researchers did not explain their reasoning for selecting the behaviors

they assessed.

Measuring visitor outcomes

Our review focuses on investigations of specific visitor outcomes, namely environmental

knowledge, attitudes, and behavior. Twelve studies (40%) evaluated self-reported

changes in attitudes or behavioral intentions. Another seven studies (23%) calculated

change by comparing differences in pre-visit and post-visit responses of visitors. The

remaining eleven studies (37%) assessed changes with a combination of post-visit self-

reports and pre-/post-test comparisons. To evaluate knowledge change, Powell and Ham

(2008) used a 15-item quiz and a self-assessment where visitors reported their knowledge

change across five thematic areas.

Most researchers created their own survey or interview instruments, allowing tailoring

of questions to a specific tourism context. Data gathering techniques involved using a

combination of open- and closed-ended questions, and many questions involved a scaled

response. Other authors employed measures that were, at least in part, based on previ-

ously published research, often their own (e.g. Ballantyne, Packer, & Falk, 2011; Powell

& Ham, 2008). A few studies (e.g. Beaumont, 2001; Hughes & Morrison-Saunders,

2005a, 2005b; Lee & Moscardo, 2005) used well-known instruments such as the Ecologi-

cal Social Paradigm (ESP) or the New Environmental Paradigm (NEP) to source some or

all of their attitudinal questions. Others (e.g. Weiler & Smith, 2009) surveyed tourists

846 N.M. Ardoin et al.
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about environmental attitudes using existing evaluation measures designed for interpre-

tive experiences.

The reviewed articles encourage reinforcing or changing tourists’ environmental

behavior as a goal of NBT, yet the authors often acknowledged the difficulties in evaluat-

ing actual behavior change despite using a range of methods in their attempt to do so.

Thus, many researchers resort to asking visitors about their behavioral intentions instead

of actual behavior. The obvious advantage of assessing intentions is that they can be

documented on-site immediately after the tourism experience, and, unlike actual behav-

ior, they do not require a long-term follow-up survey. Yet, with these approaches, uncer-

tainty persists about links between behavioral intentions and actual behavior (see Hughes,

2013 for a discussion of this concern). Of the articles in our review, 22 (73%) considered

either behavioral intentions, actual behavior, or both. Of those, 21 examined visitors’

behavioral intentions and 11 assessed self-reports of actual behaviors. Ten of these

assessed both constructs, 11 looked only at behavioral intentions, and 1 asked about

actual behavior only.

Notably, all of the studies that measured actual behavior did so through self-reports.

In their study of tour participants in Galapagos National Park and resulting donations

made to the Galapagos Conservation Fund (GCF), Powell and Ham (2008) expressed a

desire to confirm visitors’ intentions to donate by tracking actual donations, although

they were prevented from doing so because of the confidentiality clauses surrounding

financial contributions to GCF. Thus, none of the studies measured behavior directly,

although many described interest in doing so.

Findings: characterizing the literature

Our findings are summarized in Table 5 by key variables and the number of studies that

assessed changes in those variables. Behavioral outcomes are presented in two categories:

behavioral intentions and actual behavior. Studies presenting outcomes that we coded as

mixed or positive are marked with an asterisk, indicating that at least some positive

results were reported. Lack of an asterisk indicates that the findings were coded as null or

that the study did not provide enough information for that specified outcome to be coded.

Many of the studies in our review examined more than one variable and, thus, are

included multiple times in the table.

Table 6 further summarizes the findings as either null, mixed, or positive. We calcu-

lated percentages based on the total number of studies that reported findings for a given

variable; therefore, the percentages differ from the number of studies investigating each

variable in Table 5. For example, while 24 studies discuss measuring environmental

knowledge as part of their methodology, we were only able to code the findings from 20

of these based on the information presented in the article.

Given the small number of studies in our sample, it is difficult to make definitive state-

ments about the relationship between study methods and type of findings reported, but in

general, studies that used only immediate post-visit methods reported more positive out-

comes than studies using pre- and post-visit design or a long-term post-visit measure.

Studies that contacted NBT participants 3�12 months following their experiences were

more likely to report mixed or null findings for changes in knowledge, attitudes, or behav-

ioral intentions, than studies using either immediate post-visit only or pre- and post-visit

designs. The eight studies that used only post-visit measures reported a total of 14 find-

ings for knowledge, attitudes, and behavior. Of those 14 findings, 11 (79%) were coded

positive and 3 (21%) were coded mixed. Twenty-one findings were reported by 11 studies
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using a combined pre- and post-visit design, with 10 (48%) positive, 3 (14%) null, and

8 (38%) mixed. Of the 23 findings from the 11 studies with delayed post-visit measures,

5 findings (22%) were positive, 5 (22%) were null, and 13 (57%) were mixed.

Environmental knowledge

The 20 studies that assessed environmental knowledge found at least some positive changes

in knowledge. Eleven studies (55%, coded as positive) reported increases across all groups

sampled and all measures used. The other nine studies (45%) described mixed findings,

Table 5. Studies investigating the four variables of interest.

Variable
Number
of studies Articles

Environmental
knowledge

24 �Ballantyne, Packer, and Falk (2011); �Ballantyne, Packer, and
Sutherland (2011); �Beaumont (2001); �Coghlan et al. (2011);
�Coghlan and Kim (2012); �Dubin (2008); �Higham and Carr (2002);
�Hill et al. (2007); �Hughes et al. (2011); �Hughes (2011); Hughes
(2013); �Hughes and Morrison-Saunders (2002); Hughes and
Morrison-Saunders (2005b); �Madin and Fenton (2004); Mayes and
Richins (2009); �Powell and Ham (2008); �Powell et al. (2008,
2009); �Rattan et al. (2012); Sander (2012); �Smith et al. (2008);
�Stamation et al. (2007); �Tisdell and Wilson (2005); �Tubb (2003)

Environmental
attitudes

22 �Ballantyne, Packer, and Falk (2011); �Ballantyne, Packer, and
Sutherland (2011); Beaumont (2001); �Coghlan et al. (2011);
�Coghlan and Kim (2012); Hill et al. (2007); �Hughes (2011);
Hughes (2013); �Hughes et al. (2011); �Hughes and Morrison-
Saunders (2005a, 2005b); Lee and Moscardo (2005); �Mayes and
Richins (2009); �Powell and Ham (2008); Powell et al. (2008, 2009);
�Rattan et al. (2012); Sander (2012); �Skibins et al. (2013); �Tisdell
and Wilson (2005); Tubb (2003); �Weiler and Smith (2009)

Environmental
behavioral
intentions

21 Ballantyne, Packer, and Falk (2011); �Beaumont (2001); �Coghlan and
Kim (2012); �Dearden et al. (2007); �Dubin (2008); �Hovardas and
Poirazidis (2006); Hughes (2011); �Hughes (2013); Hughes et al.
(2011); Lee and Moscardo (2005); �Mayes and Richins (2009);
�Powell and Ham (2008); �Powell et al. (2008, 2009); �Rattan et al.
(2012); Sander (2012); �Skibins et al. (2013); �Smith et al. (2008);
�Stamation et al. (2007); �Tisdell and Wilson (2005); Tubb (2003)

Environmental
behavior

11 �Ballantyne, Packer, and Falk (2011); �Ballantyne, Packer, and
Sutherland (2011); Beaumont (2001); �Hughes (2011, 2013);
�Hughes et al. (2011); Powell and Ham (2008); Powell et al. (2008,
2009); �Smith et al. (2008); �Stamation et al. (2007)

�Partially positive or positive findings.

Table 6. Number of studies with outcomes coded as null, mixed, or positive for each variable.

Findings
Environmental

knowledge (n D 20)
Environmental

attitudes (n D 20)
Environmental

behavioral intentions (n D 17)
Environmental

behavior (n D 10)

Null 0 (0%) 6 (30%) 2 (12%) 3 (30%)

Mixed 9 (45%) 8 (40%) 9 (53%) 7 (70%)

Positive 11 (55%) 6 (30%) 6 (35%) 0 (0%)
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noting increases in certain measures of knowledge, yet no change in knowledge for other

measures. Madin and Fenton (2004), for example, surveyed two independent groups of visi-

tors to the Great Barrier Reef � one sample before the experience and another sample after

the experience. These researchers found that outcomes varied for four self-reported knowl-

edge composites: general knowledge about the reef, human impacts on the reef, health of

the reef, and tourism-related issues concerning the reef. Only one composite measure �
general knowledge about the reef� improved significantly.

Seven articles addressing knowledge change included follow-up measures adminis-

tered one month or more after the tourism experience. Five of these (71%) found that

immediate knowledge gains persisted well after the visit, including up to three months

after a nature-based cruise (Powell et al., 2008). Hughes et al. (2011) found mixed results

when measuring knowledge increases three months after a nature tourism experience.

Visitors who received post-visit support (such as a printed kit with fact and trivia sheets,

coloring pages, family activities, and quizzes; an informative website; and weekly email

updates, among other elements) maintained or increased scores on knowledge measures;

not surprisingly, those without such support scored lower on the same knowledge-related

measures. Another study found null results in the longer term (6�8 months post-visit),

even when immediate post-visit results initially indicated increased environmentally and

visit-related knowledge (Stamation et al., 2007).

Environmental attitudes

Twenty studies assessed changes in environmental attitudes. Six of these (30%) found no

changes in environmental attitudes related to the tourism experience. Powell et al. (2008)

found positive attitudes about Antarctic resource management before visitors participated

in an Antarctic cruise. When no change was subsequently reported, researchers concluded

that visitors arrived already largely in support of management practices. Six studies

(30%) indicated positive changes for participants on all attitudinal change measures,

whereas eight studies (40%) found only partially positive outcomes. Powell and Ham’s

(2008) study of visitors to Galapagos National Park found increased support for all ten

items related to conservation of the Galapagos ecosystem, although only five of these

increases were statistically significant. Two studies of visits to natural areas in Australia,

each offering a different type of nature-based activity, found positive outcomes for some

visitors and theorized a link between attitude change and site experience, type of activities

undertaken, and visitor characteristics (Hughes & Morrison-Saunders, 2005a, 2005b).

In terms of long-term impacts, only five studies (17%) investigated changes in envi-

ronmental attitudes using delayed post-visit surveys. Since three of these did not find

changes in attitudes immediately after the tourism experience, it is not surprising that no

attitude change was noted months after the visit. Ballantyne, Packer, and Falk (2011) ini-

tially saw environmental attitude changes in visitors to four different wildlife tourism

sites in Australia, yet follow-up surveys conducted four months after the experience

revealed that the changes did not persist. In contrast, Hughes et al. (2011) reported long-

term (three month) changes in environmental attitudes among families visiting an Austra-

lian turtle rookery, although these changes persisted only among the sample of families

who received post-visit support in the form of weekly emails, a website specifically

designed to support visitors to this experience, and a family activity/information packet.

Data from Hughes (2011) and Ballantyne, Packer, and Sutherland (2011) hint at long-

term attitudinal changes in visitors although measurements of these changes were not

undertaken.
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Environmental behavioral intentions

Of the 17 studies that evaluated behavioral intentions, two studies (12%) reported no

changes as a result of the NBT experience, while six studies (35%) reported positive

changes in behavioral intentions. Dearden et al. (2007), for example, surveyed scuba divers

in Thailand before and after their dive trips and found a significant increase in the number

of divers wanting to participate in a reef-monitoring project after diving. Nine other studies

(53%) reported partially favorable changes in behavioral intentions. Mayes and Richins

(2009), for example, asked dolphin-watching-tour participants to reflect on the influence of

the trip on their intention to engage in 10 pro-environmental behaviors. Seven of these

received support from more than half of the respondents. Predictably, visitors were most

likely to intend to undertake behaviors that required little time, money, or effort.

Actual environmental behavior

Of the 10 studies assessing behavior, none demonstrated positive outcomes for all of the

behavioral measures at all points in time; however, seven studies (70%) presented par-

tially positive findings. Smith et al. (2008) found that 50% of the zoo visitors who

received followed-up communication later indicated that they started an action or

increased their commitment to an action to protect birds and their habitats; still, three

studies (30%) reported no changes in environmental behavior. Ballantyne, Packer, and

Sutherland (2011) examination of visits to four Australian marine-wildlife tourism venues

revealed that only 7% of respondents (n D 240) reported engaging in a specific, new envi-

ronmental behavior in the four months following their visit. Research on behavior change

resulting from Antarctic cruises (Powell et al., 2008) and Grand Canyon river rafting trips

(Powell et al., 2009) found increases in behavioral intentions immediately following the

nature-based tour although actual behaviors did not manifest in follow-up surveys three

months and one year later.

Features of NBT that influence knowledge, attitudes, and behavior

Looking across the studies we analyzed, researchers described many factors that influ-

enced visitor outcomes related to environmental knowledge, attitudes, and behaviors

(Table 7). Interpretation and education-related components of the tourism experiences

received the most attention. Studies that focused on the interpretive experience supported

the need for more and higher quality interpretation (e.g. Dearden et al., 2007; Higham &

Carr, 2002; Mayes & Richins, 2009; Powell & Ham, 2008; Stamation et al., 2007). This

finding suggests that structured interpretation from trained interpreters increases environ-

mental knowledge, attitudes, and behavior. The range of suggestions for improving such

outcomes include increased used of interactive audio and visual materials (Tubb, 2003),

educational programs focused on reinforcing visitors’ existing behaviors (Smith et al.,

2008), in-depth content and powerful wildlife viewing experiences (Mayes & Richins,

2009), and multi-layered interpretation that includes signage, volunteer interpreters, dra-

matic role-plays, and behind-the-scenes tours (Weiler & Smith, 2009).

Beyond interpretation, researchers called attention to encouraging emotional connec-

tions with wildlife (Ballantyne, Packer, & Sutherland, 2011; Hughes, 2011, 2013; Skibins

et al., 2013) and providing visitors with time for reflection (Ballantyne, Packer, & Falk,

2011; Ballantyne, Packer, & Sutherland, 2011; Hughes, 2011, 2013). Others emphasized

the importance of foregrounding the conservation-related actions during the ecotourism

experience by discussing strategies for action or providing on-site opportunities to act
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(Ballantyne, Packer, & Sutherland, 2011; Hughes, 2011; Powell et al., 2009; Rattan et al.,

2012; Skibins et al., 2013). Three papers (Hovardas & Poirazidis, 2006; Mayes &

Richins, 2009; Tisdell & Wilson, 2005) demonstrated how direct, first-hand experience

of seeing wildlife contributed to positive attitudinal and behavioral outcomes. Skibins et

al. (2013) found that such outcomes were possible even when the wildlife was ex situ.

A few researchers argued that factors not directly part of the on-site NBT experience

influence outcomes. Ballantyne, Packer, and Falk (2011) and Hughes and Morrison-Saun-

ders (2005a) identified pre-existing visitor attributes as important factors contributing to

visitors’ post-trip environmental knowledge, attitudes, and behaviors. Dubin (2008) found

a link between pre-trip preparation and trip-related increases in pro-environmental and

culturally relevant knowledge and attitudes. Another common topic of discussion

involved post-visit support. Six studies either demonstrated increased positive outcomes

with regard to conservation-related attitudes, knowledge, and behaviors from the use of

post-visit action resources, or made explicit calls for the use of and research into such

extensions of the experience (Ballantyne, Packer, & Falk, 2011; Ballantyne, Packer, &

Sutherland, 2011; Hughes, 2011, 2013; Hughes et al., 2011; Rattan et al., 2012).

Limitations of the reviewed studies

Across the literature analyzed, sampling bias was a common concern. Coghlan et al.

(2011) felt that the distribution of surveys by boat crewmembers may have led to bias.

Tisdell and Wilson (2005) acknowledged that more conservation-minded tourists may be

Table 7. Salient features of research on the nature-based tourism experience.

Identified feature Supporting articles

Interpretation/education Coghlan et al. (2011); Dearden et al. (2007); Higham and Carr (2002);
Hill et al. (2007); Hughes and Morrison-Saunders (2002); Mayes and
Richins (2009); Powell and Ham (2008); Smith et al. (2008);
Stamation et al. (2007); Tubb (2003); Weiler and Smith (2009)

Time for reflection Ballantyne, Packer, and Falk (2011); Ballantyne, Packer, and Sutherland
(2011); Hughes (2011, 2013)

Creating an emotional
connection

Ballantyne, Packer, and Sutherland (2011); Hughes (2011, 2013);
Skibins et al. (2013)

Strategies and
opportunities for action

Ballantyne, Packer, and Sutherland (2011); Hughes (2011); Powell et al.
(2009); Rattan et al. (2012); Skibins et al. (2013)

Exposure to wildlife Hovardas and Poirazidis (2006); Mayes and Richins (2009); Skibins et
al. (2013); Tisdell and Wilson (2005)

Level of participation and
type/intensity of
activities offered

Coghlan and Kim (2012); Hughes and Morrison-Saunders (2005a,
2005b)

Viewing actual
environmental damage

Dearden et al. (2007)

Trip duration Dearden et al. (2007)

Pre-existing visitor
characteristics

Ballantyne, Packer, and Falk (2011); Hughes and Morrison-Saunders
(2005a)

Prior preparation Dubin (2008)

Post-visit support Ballantyne, Packer, and Falk (2011); Ballantyne, Packer, and Sutherland
(2011); Hughes (2011, 2013); Hughes et al. (2011); Rattan et al.
(2012)
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more likely to participate in surveys. Other authors discussed design-related challenges,

noting that the instruments used to measure environmental knowledge, attitudes, and

behaviors are imperfect, partial, and imprecise (e.g. Hughes & Morrison-Saunders,

2005b; Madin & Fenton, 2004). In particular, the use of self-reports and self-ratings was

debated, as was the issue of social-desirability bias (e.g. Hughes, 2013; Rattan et al.,

2012; Smith et al., 2008). Universally, researchers acknowledged the difficulties inherent

in researching environmentally related behaviors, the complex nature of behavior, the

reliance on self-reports and intentions to measure behavior, and the incubation period

needed for behavior change to manifest.

Researchers also noted spatio-temporal limitations. Researchers cautioned that find-

ings in a single study may not be appropriate to generalize beyond that particular site or

sample; replication on larger and more diverse scales would be needed to apply the find-

ings to broader contexts (Coghlan et al., 2011; Hughes, 2011; Weiler & Smith, 2009).

Temporal concerns revolved around measures applied immediately post-experience ver-

sus long-term follow-up. Furthermore, for those conducting delayed post-experience

research, questions arose about the duration of the post-trip effects (Hughes, 2013). None

of the measures taken in our sample studies extended beyond a year. Such discrepancies

suggest a strong need for continued discussion in this area.

Another concern involves the “ceiling effect” occurring among nature-based tourists

who arrive with high levels of pro-environmental knowledge, attitudes, and behavior.

This effect complicates the detection of changes related to the tourism experience

(Ballantyne, Packer, & Sutherland, 2011; Beaumont, 2001; Hill et al., 2007; Hovardas &

Poirazidis, 2006; Lee & Moscardo, 2005; Powell et al., 2008, 2009; Sander, 2012). Beau-

mont’s (2001) description of challenges related to “preaching to the converted” was often

invoked; however, several authors noted that participants with the lowest levels of envi-

ronmental knowledge, attitudes, and behaviors were particularly likely to exhibit signifi-

cant change in the outcomes under study.

Discussion and opportunities for future research

In this section, we offer suggestions for (1) theoretical perspectives that may enhance how

NBT and its outcomes are conceptualized; (2) opportunities for structuring NBT to

achieve long-term sustainability in pro-environmental attitudes, knowledge, and steward-

ship, based on what is known from other fields; and (3) methods for documenting

environmentally related behavior changes through the social communities that may

develop during a travel experience.

With regard to theory, many of the studies in our review conceptualized NBT as sepa-

rated in space and time from the visitors’ home environment. Few described the tour as

part of the ongoing fabric of experience that contributes to visitors’ learning about the

world and to their constant (re)making of identity, concepts, and places (Falk et al.,

2012). Yet, constructivist perspectives suggest that learning continuously builds on prior

experiences and conceptions (Driver & Oldham, 1986). Therefore, in a recursive way,

NBT experiences derive from and contribute to tourists’ understandings of the (natural)

world and cannot be separated from their everyday lives.

Similarly, knowledge builds on prior experiences and is constructed and reconstructed

through social practices (Greeno, Collins, & Resnick, 1996), including those occurring

before, during, and after the tourism experience. Social context and place � both the

“home” place and the “tourism” place � are, thus, inseparable from visitor learning. Both

social and place-based practices influence how visitors situate themselves in relation to
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the NBT experience and its goals of encouraging pro-environmental attitudes and stew-

ardship behaviors. This suggests a scholarly shift from viewing knowledge, attitudes, and

behavior as products of the tourism experience to viewing them as processes as well. To

better understand visitor outcomes (and the connections among them), we suggest � in

alignment with Falk et al. (2012) and Ballantyne and Packer (2011)� that future research

investigate not only visitors’ social interactions as they participate in nature-based experi-

ences, but also their prior experiences with and understandings of the natural world. This

will enhance the value, and the associated interpretation, of tourism experiences (Ballan-

tyne & Packer, 2011; Falk et al., 2012).

Attending to broader social contexts of NBT experiences is also essential in designing

tourism that encourages desired shifts in attitudes and behaviors. Eleven studies reviewed

here highlight interpretation’s direct contribution to positive changes in knowledge, atti-

tudes, and behavior. Given that this was the most supported aspect of the “effective”

NBT experience in our review, the findings emphasize the critical role of high-quality,

tailored, and meaningful interpretive programming for promoting positive outcomes of

the tourism experiences. Researching NBT with these contexts in mind will likely support

pro-environmental outcomes aligned with the aspirations for this form of tourism.

From the programmatic perspective, our literature analysis suggests that some of these

aspirations � for example, influencing visitors’ attitudes, knowledge, and behavior in the

long term � remain poorly documented or are not being achieved to the extent desired.

Although some NBT experiences may be marginally successful in the short, medium, and

potentially longer term, our analysis suggests that studies have indeed found several key

elements that seem to consistently contribute to achieving positive visitor outcomes:

high-quality interpretive experiences that incorporate specific content tied to conservation

messaging; promoting and offering direct contact with and viewing of wildlife in the tour-

ism context; and encouraging presenting visitors with opportunities to take environmen-

tally related action on-site (Table 7).

In terms of future research, studies that measure direct behavior of the visitors and

track these behaviors longer than a year post-trip are lacking. Promising scholarship in

other related fields, such as environmental education and conservation psychology, sug-

gests that extended and repeated experiences are important for sustaining the initial moti-

vation to develop new long-term behaviors (see, for example, Chawla, 2007). One

opportunity to extend the experience, for example, is to provide post-visit engagement.

Research suggests that scaffolding post-visit resources may better connect the nature-

based tour with visitors’ everyday home lives (e.g. Adelman, Falk, & James, 2000;

Ballantyne & Packer, 2011).

Technology (e.g. websites, smartphone apps) provides another opportunity to extend

the experience. Technology is now ubiquitous in the everyday lives of most of the touring

public, and social media plays a large role in travelers’ search for tourist information

(Xiang & Gretzel, 2010). Software-based technological extensions, such as Facebook,

Twitter, and Instagram, among others, facilitate social elements of sharing one’s experi-

ence in a place, and creating online communities that endure beyond the travel experience.

Health sciences and community development researchers also provide examples of

strategies for initiating and maintaining positive behaviors through using cohort groups

and technology platforms (cf, Robelia, Greenhow, & Burton, 2011). In addition to build-

ing social communities, these platforms can foster loyalty to the destination site. Moore,

Rodger, and Taplin (2013) suggest that loyalty is a critical component in the effort to pro-

tect natural areas, including those essential to the NBT experience. Moore et al. (2013),

and others (e.g. Pearce & Kang, 2009), also discuss the potential for transferred loyalty
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when visitors who develop loyalty to one natural area may extend their support to other

natural areas. Clearly, technology is now important for delivering interpretive opportuni-

ties that emphasize social interactions, facilitating community-building among visitors

and guides and nurturing place loyalty � whether during or after the tour, face-to-face, or

virtually.

With regard to methods, our review reveals that few empirical studies have rigorously

substantiated the claim that NBT changes the environmental knowledge, attitudes, and

behaviors of visitors over the long term. Surely, this small number directly reflects the

challenges to measuring these outcomes. To date, research has been imprecise in captur-

ing or characterizing when and how trip-related changes occur; when, how, and why these

changes dissipate; and when and how we may better support persistence of these changes.

Therefore, creative methods that directly measure behavior in the field, as well as in the

longer term once visitors return home, could strengthen the analyses.

To address the ongoing issue of fidelity between intentions and actual behaviors, direct

observation of conservation behavior or stewardship activities remain indispensable.

Researchers are making efforts in this respect, including some tourism experiences

designed to include citizen science components (Crabbe, 2012; Marshall, Kleine, & Dean,

2012; Pattengill-Semmens & Semmens, 2003). Insight may also come from scholarship on

voluntourism, where visitors may move from being tourists to also undertaking meaningful

conservation or research activities while in the tourism site (Wearing & McGehee, 2013).

Another opportunity exists for using embedded assessment measures more common in, for

example, informal science education (e.g. Ardoin et al., 2014; Camargo & Shavelson,

2009). Sensors or utility service documentation may offer creative measures to track actual

environmental behaviors (cf, water or power usage at home, e.g. Allcott & Mullainathan,

2010). Using such objective measures could provide a better indication of the efficacy of

NBT to engender general stewardship attitudes and behaviors among visitors � and per-

haps more importantly, suggest which aspects of the experience influence desired affective,

cognitive, and behavioral outcomes among visitors, and in what manner.

Conclusion

NBT presents a tremendous opportunity to build on the existing interests and motivation

of visitors to learn and do more on behalf of threatened spaces and species. Yet, it may

fail to realize its full potential unless further supported by experiences designed to empha-

size conservation messaging, leverage interpretive opportunities, and connect motivating

travel experiences with the travelers’ home environments. Our analysis of the empirical

research on NBT’s ability to foster longer term, and broader, stewardship behavior among

travelers highlights where scholarly consensus exists and where it is lacking. On this

basis, we offer potentially promising directions for future research likely to advance the

understanding of the ways in which NBT can positively influence pro-environmental

stewardship behavior, in the short and longer term. In broader terms, the paper is a contri-

bution to the growing debate in sustainable tourism studies (cf, Higham, Cohen, Peeters,

& Gossling, 2013) about how best to encourage, support, and sustain positive pro-envi-

ronmental behaviors across travelers of all kinds.
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