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A B S T R A C T   

Water bodies form important habitats for animals and plants. At the same time, they offer special recreational 
benefits, through nature experiences, their scenic quality or as a basis for sport activities. However, high visitor 
numbers and problematic behaviour can lead to disturbances in nature. To maintain the recreational benefits of 
such public spaces and to protect nature, campaigns are a useful means, in addition to spatial interventions and 
legal regulations. This study evaluates a campaign to reduce negative effects on nature due to the increasingly 
popular activity of stand-up paddling. A written pre-post survey of the treatment group at Lake Greifensee was 
completed by the stand-up paddlers on site on tablets or location-independently on their own device. The control 
survey took place at Lake Lauerzersee, but mainly via various disseminators and social media in German- 
speaking Switzerland, starting with the pre-survey and ending with the post-survey at Lake Greifensee. The 
total sample comprised 334 people. To evaluate the campaign, behavioural predictors - based on the theory of 
planned behaviour (TPB) (Ajzen, 1991) - and self-reported behaviour of stand-up paddlers with and without 
exposure to the campaign were compared. Exposure to the campaign influenced the predictor “perceived con
trol” the most; the two variables “knowledge” and “self-assessed skills” increased significantly with exposure to 
the campaign. The poster, which was present on site throughout the campaign, was the communication tool most 
perceived by stand-up paddlers. The variables that best predicted self-reported behaviour were behavioural 
knowledge, relevance, and self-assessed ability. The results indicate that TPB-predictors tend to be positively 
influenced by campaign exposure, and they point to a relationship between TPB-predictors and behaviour. 
However, not all components of the TPB-predictors are statistically significantly improved by campaign expo
sure, nor do they all significantly influence self-reported behaviour. Nonetheless, the results show that persuasive 
work improves self-reported ecological behaviour and largely confirm the impact path for persuasion as it has 
been theoretically proposed. 
Management implications:   

• A combination of information and behavioural recommendations reduce conflicts between stand- 
up paddlers and nature. To improve all TPB-predictors, additional efforts such as persuasion on an 
emotion-related basis are recommended.  

• Due to the low level of organization of the activity and because information is rarely obtained in 
advance, paddlers are best informed on site or in the beginning of their activity career (e.g., when 
buying/renting equipment).   

1. Introduction 

Stand-up paddling has become increasingly popular in recent years. 
The activity is performed in many ways on standing and gently flowing 
waters, on white water and on the sea. 

With relatively little equipment and organisation required, it is easy 
to get started in the sport. In particular on still waters, stand-up paddling 
is quickly learned. Inflatable boards, which can be carried in a special 
backpack, make travel easier and increase mobility on the lakeshore. 
Neoprene and dry suits make it possible to practice it even outside the 
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warm season. In a recent representative survey of the Swiss population 
on activity and interest in sports, stand-up paddling was still mentioned 
as a performed sport by less than 0.4% of the respondents, too rare to 
find further mention in this report (Lamprecht et al., 2020, p. 64). 
Nonetheless, a high number of stand-up paddlers can be observed on 
several Swiss lakes during the warmest part of the year, which raises the 
concern that they cause disturbances to nature, e.g., endangering 
waterfowl and migratory birds (Graf, 2018). As with other water sports, 
strategies are needed to protect nature from human disturbances. Such a 
strategy was applied by the association “Natur & Freizeit” with the 
campaign “Aufs Wasser mit Rücksicht" (engl.: On the water with 
respect). 

The aim of the campaigners was to provide information to make 
water sports enthusiasts aware of potential conflicts with nature and to 
reduce problem-relevant behaviour while stand-up paddling. 

The goal of the study reported here was to measure the success of the 
above-described campaign of the association “Natur & Freizeit” and to 
gain more knowledge about the stand-up paddlers to enable targeting 
future campaigns more effectively. 

2. State of knowledge and theories 

Based on expert statements (Graf, 2018) and the development of the 
sport in recent years in the USA (Outdoor Foundation, 2019), strong 
growth can be expected for stand-up paddling in Switzerland. As the 
sport is new in Switzerland and the study area “Greifensee”, no sys
tematic data on stand-up paddlers are yet available (Graf, 2018; 
Lamprecht et al., 2020, p. 64). 

2.1. Ecological conflicts 

A large number of studies deal with the effect of different water- 
based activities on nature. Nevertheless further research efforts are 
necessary to identify the causes and the disturbance effect on different 
species and water bodies (Krauβ, 2007; Schafft et al., 2021). According 
to Krüger (2018) it can be assumed that the intensity of disturbance 
caused by water recreationists, depends on volume, unpredictability (e. 
g., due to uneven velocity), speed, residence time, and visibility. If a 
water body is heavily frequented by water sports enthusiasts, wildlife 
may avoid the area in the long term (Krüger, 2018). 

Studies on the disturbance potential of the activity stand-up paddling 
on birds are largely missing. In a paper investigating the spatial 
behaviour of paddlers, Baker et al. (2021, p. 7) showed that stand-up 
paddlers move differently on the water than kayakers and canoers: “ 
…. stand-up paddlers are more prone to contact the shoreline, their 
behaviour may manifest in undesirable levels of impacts, particularly in 
sensitive ecological areas, such as wetlands, that may not be accessible 
by trail.” Moving along waterbodies near important bird habitat (e.g., 
riparian areas such as reed beds, sandbars, and gravel bars) or bird ag
gregations can lead to the cessation or interruption of vital behaviours 
such as foraging or breeding. Disturbance stimuli increase energy con
sumption through stress, evasive as well as flight reactions (Bull & Rödl, 
2018; Krüger, 2018; Schafft et al., 2021). Bull and Rödl (2018) suggest 
that the upright posture of stand-up paddler makes the human silhouette 
particularly visible to birds, and therefore a response to stand-up pad
dlers as potential predators is likely. Due to the repeatedly proven 
disturbance effect of other water sports on birds-e.g. canoeing (Glover 
et al., 2015; Steven et al., 2011) or kite and wind surfing (Krüger, 2018; 
Schikore et al., 2013) and a first study on the effect of stand-up paddling 
(Bull & Rödl, 2018), as well as the assessments of the Swiss bird con
servation organization “Bird Life Schweiz” (Müller, 2019, pp. 16–17), 
negative effects of stand-up paddling on nature have to be expected. 

2.2. Effects of management measures 

Management measures have the potential to reduce ecological 

conflicts (Bell et al., 2007; Hubschmid & Hunziker, 2018; Manning & 
Anderson, 2012; Marion & Reid, 2007). They can be divided into hard 
measures which are restrictive economic and physical regulations (e.g. 
bans) and soft measures which are in a broader sense educational efforts 
that provide knowledge and behavioural options (e.g. infrastructure, 
signage, guidance, education) (Elands & Wirth, 2010; Mason, 2005). It is 
assumed that soft measures meet with higher acceptance than hard 
measures such as fines and bans (Elands & Wirth, 2010; Mosler & 
Tobias, 2007; Zeidenitz, 2005). Persuasion a soft measure used by 
campaigns also seems to be effective in combination with hard measures 
or additional soft measures, such as zoning (Batey, 2013). 

To understand the interaction of different factors influencing (na
ture-related) behaviour, the theory of planned behaviour (TPB) as 
described by Ajzen and Madden (1986) and Ajzen (1991) is often used as 
the basic model (Fig. 1). It describes three behaviour predictors: atti
tude, subjective norm, and perceived control. The components of the 
behaviour-predictors (TPB-predictors), as described by the TPB, can be 
improved through persuasive work like the imparting of knowledge and 
behavioural options and a change in actual behaviour might be achieved 
(Ajzen, 1991, 2012; Ajzen & Madden, 1986; Mosler & Tobias, 2007). 

The effect of measures can be improved by an increase of their 
acceptance when they are communicated via multiplicators like experts 
and role models (Mosler & Tobias, 2007; Petty & Cacioppo, 1986). 

Despite the relevance of managing the growing number of stand-up 
paddlers, there are hardly any studies in the field of recreation 
research on the activity in general and none on the effect of measures 
taken targeting stand-up paddlers to protect nature. However, the pos
itive effect of persuasion on behaviour shown for other activities can 
principally also be assumed for stand-up paddlers, although different 
factors might influence the acceptance and effect of specific manage
ment measures (Hubschmid & Hunziker, 2018; Mosler & Tobias, 2007; 
Oh et al., 2012; Sorice et al., 2009). Thus, a certain measure does not 
necessarily be equally successful for all activities, as differences in 
attitude, behaviour, prevailing norms, ease of behaviour control, aims, 
and connectedness within the activity may exist between outdoor 
activities. 

3. Objectives and research questions 

First of all, information about stand-up paddlers had to be gained to 
enhance the planning and conduction of future campaigns. Thus, beside 
sociodemographic characteristics, the most important activity-related 
characteristics including behavioural attitudes and information behav
iour were to be determined. To reach this objective we aimed at 
answering the following research question: 

RQ1 What are the socio-demographic and activity related characteristics 
of the stand-up paddlers? 

The main objective of the study was to evaluate the effect of an 
exemplary campaign (mentioned in the introduction and described as 
intervention in the method section) aiming at reducing ecological 
problematic behaviours of stand-up paddlers. To reach this objective we 
aimed at answering the following research questions: 

RQ2 Was the campaign with its elements noticed? 
RQ3 Does the campaign lead to increased implementation of the promoted 
behaviour among stand-up paddlers? 

RQ3a Does campaign exposure have a positive effect on the TPB- 
predictors? 
RQ3b Do the components of the TPB-predictors influence behaviour? 

RQ4 Where and through what disseminators and elements did stand-up 
paddlers become aware about the campaign? 
RQ5 Do the specific campaign elements leaflet, poster, and homepage 
influence TPB-predictor components? 
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4. Method 

To answer the research questions, we evaluated the before- 
mentioned exemplary campaign at one lake it was active. We 

interpreted the campaign of the NGO as an “intervention” and aimed at 
measuring its effect by applying a quasi-experimental approach. 

Fig. 1. Theory of planned behaviour-model for the campaign (own illustration based on Ajzen, 1991).  

Fig. 2. Treatment area “Greifensee” (https://maps.zh.ch, 06.10.21, Topic: Schutzanordnungen Natur und Landschaft), section of Europe (https://www.openstree 
tmap.org, 06.10.21). 
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4.1. The exemplary campaign serving as intervention 

The campaign “Aufs Wasser mit Rücksicht", designed and driven by 
the NGO “Natur und Freizeit”, provided information on the ecological 
and conservation-biological connections between stand-up paddling and 
the habitat requirements of wildlife, especially waterfowl and migratory 
birds. The aim was to sensitize water sports enthusiasts to possible 
conflicts with nature and to promote nature-friendly, especially bird- 
friendly behaviour. 

After a pilot phase in 2020 on upper Lake Zurich and Lake Geneva, 
with remaining information on the association’s homepage, the 
campaign entered a second active phase in 2021. Posters were put up at 
the lake shores and leaflets were distributed. The campaign was carried 
out in German at Lakes “Greifensee”, “Türlersee”, “Pfäffikersee” and 
upper Lake Zurich, and in French at Lake Geneva. The contents were 
published in German and French on the association’s homepage. In 
addition, the campaign was spread through disseminators and relevant 
web portals. 

The entire campaign leaflet and poster can be found in the appendix. 
The main part of the campaign consisted of appeals to encourage stand- 
up paddlers to change their behaviour (in the following translated from 
German to English):  

• Keep your distance from the reeds. 100 m wherever possible. Many 
birds breed and hide in the reeds.  

• Keep a large distance from bird gatherings. Do not stand-up paddle in 
water sections with bird gatherings in autumn and winter. Distur
bances are possible from 1 km.  

• Respect protected areas. Always stay outside the boundaries. These 
are sometimes marked with yellow buoys or signs and indicated on 
maps. 

4.2. Study area 

The “Greifensee” and its lake shore are a popular recreation area. It 
attracts different activity groups: Bikers, joggers, hikers, inline skaters, 
swimmers, wind surfers and in the last years also an increasing group of 
stand-up paddlers. Settlement areas such as the city of Uster (with about 
36′000 inhabitants) directly adjoin the lake, which is also easily acces
sible from larger cities such as Zurich and Winterthur. The lake “Grei
fensee” is of national importance for migratory birds (BAFU, 1991). The 
reed beds along large stretches of shore provide suitable breeding sites 
for water birds, and two large, protected areas have been designated in 
the north and south of the lake (blue area in Fig. 2). Stand-up paddling is 
allowed outside the protected areas which are signed with buoys. From a 
distance of 300 m to the shore, one must carry a life jacket (BSV Art 134 
Abs.4). In Switzerland there are a few stand-up paddling clubs on 
regional level, in the treatment area there is the “Greifensee dragon
sclub” which is dedicated to dragon boating and stand-up paddling 
(Greifensee Dragons n. d.). Stand-up paddling has no own association on 
national level, it is part of the Swiss canoe club (Swiss Canoe n. d.). 

4.3. Research design: quasi-experimental evaluation 

To measure the effect of the campaign (interpreted as intervention) a 
quasi-experimental design was applied. In Table 1 we show timing and 
location of the campaign and the written survey. 

4.4. Sampling procedure 

4.4.1. Treatment group 
We conducted a pre-and-post survey in the treatment area “Grei

fensee” (Fig. 2 and Table 1). The “Greifensee” area was a suitable study 
and treatment area because it attracts a high number of stand-up pad
dlers, and the above-mentioned campaign was carried out here in 2021. 
Since data on the characteristics of the target group of stand-up paddlers 

was missing, an opportunity sample was drawn, consisting of all stand- 
up paddlers reached and willing to complete the questionnaire in the 
treatment area. Here, participants were recruited by being personally 
asked to complete the questionnaire on a tablet or online on their own 
device, and by handing out and distributing flyers with a link to the 
online questionnaire. 

4.4.2. Control group 
To control external influences not related to the campaign impact, a 

control group was surveyed. The chosen Control area “Lauerzersee” is 
located in the canton of Schwyz. It is a similar lake than the lake 
“Greifensee,” although a bit smaller and more remote. The lake has 
protected areas and is also suitable for stand-up paddling. No campaign 
on nature conservation and stand-up paddling was conducted at this 
lake. 

The control survey took place on site and mainly online, people (not 
visiting Greifensee) from all over the German-speaking part of 

Table 1 
Overview intervention and sampling.   

Location Method Time 

Intervention: 
Campaign 
2021 

Lakeshore of 
Türlersee, 
Pfäffikersee, 
upper Lake 
Zurich, Lake 
Geneva 

Provision 
(lido/rental 
stations) and 
distribution of 
leaflets on the 
lakeshore by 
staff and 
rangers, 
putting up 
posters at well- 
visited lake 
access points, 
Homepage, 
Dissemination 
of the 
campaign 
content or 
homepage link 
trough partner 
organisation  

03.07.- 
09.09.2021 

Treatment 
group (277 
pers.) 

Lakeshore of 
Greifensee 
and online 

flyers with QR- 
code/web link 
of the survey 
were 
distributed and 
placed (lido/ 
rental stations/ 
restaurant/ 
campsite), 
people were 
asked to make 
the survey on a 
tablet 

Pre 
survey 
24.06. - 
July 
02, 
2021 
(136 
pers.)  

Post survey 
28.08.- 
09.09.2021 
(141 pers.) 

Control group 
(57 pers.) 

Lauerzersee flyers with qr 
code/web link 
of the survey 
were 
distributed and 
placed (lido), 
people were 
asked to make 
the survey on a 
tablet 

Sampling 26. and June 27, 
2021 (7 pers.) 

Online (50 
pers.) 

via 
disseminator 
(e.g., stand-up 
paddling 
instructor) or 
the Facebook 
group “SUP 
Stand Up 
Paddle 
Switzerland" 

Sampling 28.06.-09.09.2021 
(50 pers.)  
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Switzerland (Table 1) were surveyed. 
Of all questionnaires 36 were excluded from the evaluation mainly 

due to early dropout, so that a total of 334 completed questionnaires 
could be used for the data analysis. 

4.5. Questionnaire 

The first part of the questionnaire contained questions about the 
activity (e.g., skills and equipment) and about the self-reported behav
iour. An existing survey from a study analysing the effect of persuasive 
measures for snow sport (Hubschmid & Hunziker, 2018) served as 
model to construct the measures as following: To measure the self-
reported behaviour and its change due to campaign exposure, respondents 
were asked to indicate how often they adhered to the recommended 
behaviours. 

The behaviour distance to reed > 100 m was supplemented by distance 
to reed > 25 m (legal minimum distance according to BSV Art. 53, 3.), so 
that finally four behaviours were asked. Code: (1) never to (4) always. 
The stated general behaviour summarizes all four behaviours into one 
mean score. 

In a second part we asked if and how the stand-up paddlers got in 
contact with the campaign and its elements. This part was followed by 
questions about the TPB-predictors. One question per behavioural 
prompt was asked for the following five TPB-predictor components 
(Fig. 1): behavioural knowledge (whether respondents state to know the 
behavioural prompts), self -assessed ability (whether the respondents feel 
capable of implementing the behavioural prompts), problem relevance of 
own behaviour (stated perceived importance of acting in accordance with 
the prompts), compatibility (stated perceived restriction by the recom
mended behaviour), normative beliefs (stated believe that family and 
friends would comply with the behavioural prompts). The TPB- 
predictors component problem awareness was mapped by means of 
three statements about the problem relevance of water sports to bird 
conservation. 

High scores indicate a positive attitude (compatibility, relevance, 
problem awareness), strong perceiving of subjective norm (normative be
liefs) and the belief in a high own behaviour control (self -assessed ability, 
behavioural knowledge) of stand-up paddlers. 

In the end we asked about the sociodemographic background of 
participants (i.e., age, level of education and gender). 

4.6. Data analysis 

The online questionnaires were coded and checked for statistical 
analysis with IBM SPSS 22. A general descriptive statistic was used to 
describe the characteristics of the recreational users. 

To test different groups of the same population, e.g., people with and 
without exposure of the campaign, for differences in indicators relevant 
to the target behaviour and the campaign success, the (Welch’s) t-test 
was applied for the comparison of two items and the (Welch’s) Anova for 
the comparison of several items. 

Multiple regression is applied to analyse the effect of the indepen
dent TPB-predictor components on the dependent variable self-reported 
general behaviour. 

We used a simple regression to test whether the TPB-predictor 
components (individual dependent variables) are influenced by 
noticing the campaign elements leaflet, poster, and homepage (indi
vidual independent variables). 

5. Results 

5.1. Characteristics of the sample 

RQ1: What are the socio-demographic and activity related characteristics 
of the stand-up paddlers? 

This research question is answered in the following based on the 
description of the sample as it is assumed to be representative for the 
sampling universe, i.e., the whole population of stand-up paddlers. 

5.1.1. Socio-demography 
The majority (81%) of all respondents lived in the canton of Zurich. 

The results show that stand-up paddlers frequently visited lakes close to 
their place of residence. Many of the respondents interviewed in the 
study area “Greifensee” lived in the surrounding villages and towns (e. 
g., Uster 21.3%; Volketswil 6.1%, Greifensee 5.4%, Fällanden 2.5%) as 
well as larger cities such as Zurich (12.3%) and Winterthur (3.2%) that 
are not too far away. 

In the overall sample, women were in the majority (57.8%) while 
men accounted for 41.3%. People from all age groups engage in stand-up 
paddling the mean age was 40 years, the youngest respondent was 11, 
the oldest 72 years old (n = 334). 

39% of the stand-up paddlers had completed compulsory school or 
upper secondary school as their highest qualification. Of these, 6% had 
completed primary, secondary, or lower secondary school, 12% a 
(vocational) baccalaureate and 22% a vocational apprenticeship, com
mercial or trade school. 59% of the stand-up paddlers had a higher 
vocational education or university degree: technical, pedagogical uni
versity 15%; higher technical, vocational education, school of arts and 
crafts 23%; university, ETH 21%. The results indicate that the education 
level of stand-up paddlers is slightly higher than that of the entire Swiss 
population (BFS Bundesamt für Statistik, 2021). 

5.1.2. Activity-related characteristics 
On average, respondents had been engaging in the activity for three 

years, with a median of two years. 10% of all stand-up paddlers reported 
being a member of a water sports club, while 12% reported being a 
member of a conservation organization. 

The majority (95%) stand-up paddled self-guided on lakes without 
instruction, 6% attended courses. 15% stand-up paddled on rivers and 
4% participated in competitions. Also popular was stand-up paddling 
with a dog (6%) other uses (6%) mentioned were stand-up paddling on 
the ocean, surfing, foil, yoga, and acrobatics. 

About 30% of all stand-up paddlers stated not to use any equipment 
other than a board and paddle. Most respondents used an easily trans
portable inflatable and therefore portable board (88%). Equipment 
included a life jacket for 56% of respondents, a leash for 46%, a trans
port device for 18%, a dry suit for 9%, and a wetsuit for 19%. A per
centage of 22% of all stand-up paddlers did not own a board and paddle 
but rent or borrowed them. Boards and paddles were most often pur
chased from online sport stores (23%) or regional sport stores (29%) 
(Table 2). 

On a four-point scale, over half of the stand-up paddlers ranked 
themselves as advanced, just a quarter considered themselves beginners, 
17% experienced, and 3% professional (Fig. 3) 

5.1.3. Information behaviour 
When stand-up paddlers inform themselves about rules and regula

tions, it enables them to acquire trade knowledge, and it facilitates 
accessibility through persuasive efforts for more nature-friendly 

Table 2 
Board purchase (n = 334).   

N share (%) 

rent 29 8.7 
received as a gift 12 3.6 
borrowed from friends/family 45 13.5 
bought used 19 5.7 
bought at a wholesaler (Lidl, Galaxus, Migros, etc.) 43 12.9 
bought in a regional sports store 78 23.4 
bought at an online sport store 98 29.3 
other 10 3.0  
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behaviour on the water. A relevant part of stand-up paddlers did not 
regularly inform themselves about protected areas and rules before 
engaging in their activity on a new water body (Table 3). Half of all 
stand-up paddlers relied on getting information about protected areas 
and rules on site. Various internet sources played an important role for 
stand-up paddlers, with 41% of stand-up paddlers obtaining information 
via the internet before embarking on a new body of water. 

5.2. Campaign impact 

5.2.1. Campaign exposure 

RQ2 Was the campaign with its elements noticed? 

5.2.1.1. Campaign exposure before and after campaign implementation 
2021. The campaign did reach relevantly 30.9% in the pre- and 36.2% 
in the post-survey with 36.2%. According to the chi-square test, there 
was no statistically significant difference in campaign exposure between 
the two survey phases, χ2 (1) = 0.87, p = .352. A (Welch-)T-test also 
showed no significant difference between the two surveys in terms of 
campaign exposure (95% CI [- 0.59, 0.17]), t (275.00) = 3.432, p =
.353. 

5.2.1.2. Campaign exposure in the treatment and control area. The chi- 
square test showed no statistically significant difference in campaign 
exposure between the two areas (treatment 36.2%/control 34.1%), χ2 

(1) = 0.063, p = .802. 
Also a (Welch-)T-test showed no significant difference between the 

control and the treatment area in terms of campaign exposure (95% CI [- 
0.14, 0.18]), t (183) = 0.269, p = .803. 

5.2.2. Change of stated problem-relevant behaviour 

RQ3 Does the campaign lead to increased implementation of the promoted 
behaviour among stand-up paddlers? 

The previous chapter showed that no differences were detectable 
between the survey before and after campaign implementation or be
tween the control and treatment group in terms of exposure to the 
campaign. Nevertheless, we examined the self-reported behaviour for 
differences between the pre- and post-survey and between the treatment 
and control area. 

In addition, the effectiveness of the campaign was examined inde
pendently of its level of dissemination success by comparing people with 
and without campaign exposure. 

5.2.2.1. Self-reported behaviour before and after campaign 
implementation. A comparison of stated general behaviour (regarding 
the behaviour prompts) in the treatment area showed no significant 
difference (95% CI [- 0.28, 0.06], t (254) = 0.1 p < .191) between the 
first (n = 129, M = 3.13, SD = 0.71) and the second survey (n = 127, M 
= 3.25, SD = 0.65). The before and after comparison of the self-reported 
behaviour regarding the individual prompts did not show any differ
ences neither:  

• Distance to reed belt >100 m; n = 271, M = 3.00 to 3.10 (95% CI 
[-0.36, 0.08]), t (269) = 0.003, p = .219  

• Outside protected area; n = 270, M = 3.23 to M = 3.44 (95%-CI 
[-0.36, 0.13]), t (268) = 1.62, p = .363  

• Distance to reed belt >25 m; n = 271, M = 3.39 to M = 3.41 (95%-CI 
[-0.24, 0.18]), t (269) = 0.036, p = .808  

• Great distance from bird gatherings; n = 162, M = 2.87 to M = 3.02 
(95%-CI [-0.39, 0.10]), t (260) = 2.21, p = .254 

5.2.2.2. Self-reported behaviour in the treatment and control area. The 
comparison of stated general behaviour between the treatment and 
control area showed no significant difference. A (Welch-)T-test also 
showed no significant difference between the control and the treatment 
area in terms of self-reported behaviour (95% CI [- 0.38, 0.17], t 
(158.00) = 0.307, p = .526). 

The comparison of the self-reported behaviour in the treatment and 
control area regarding the individual prompts did not show any differ
ences neither:  

• Distance to reed belt >100 m; n = 179, M = 3.10 to 3.14 (95% CI 
[-0.041, 0.16]), t (177) = 0.462, p = .800  

• Outside protected area; n = 181, M = 3.44 to M = 3.66 (95% CI 
[-0.22, 0.16]), t (179) = 5.285, p = .178  

• Distance to reed belt >25 m; n = 178, M = 3.41 to M = 3.57 (95% CI 
[-0.16, 0.16]), t (176) = 0.834, p = .307  

• Great distance from bird gatherings; n = 163, M = 3.02 to M = 2.91 
(95% CI [-0.11, 0.19]), t (161) = 0.001, p = .581 

5.2.2.3. Self-reported behaviour with and without campaign exposure. The 
self-reported behaviour regarding the behavioural prompts was 
compared between persons with (34% of all respondents) and without 
campaign exposure. The (Welch-)T-test accounted for the unequal var
iances and examined the effect of noticing the campaign on self-reported 
behaviour. 

Noticing the campaign had an effect on self-reported general 
behaviour (average of the four variables). In this regard, there was a 
statistically significant difference (95% CI [- 0.35, − 0.03], t (270.17) =
11.573 p < .01) between individuals with (n = 105, M = 3.35, SD =
0.72) and those without (n = 196, M = 3.15, SD = 0.53) exposure to the 
campaign. 

As the following results show, there was a trend toward positive 

Fig. 3. Skill level (n = 334).  

Table 3 
Information behaviour « do you inform yourself about protected areas and 
regulations before stand-up paddling on a new water? » (n = 334).   

N share (%) 

always 130 38.9 
often 95 28.4 
rarely 72 21.6 
never 37 11.1  

A. Kleiner and M. Hunziker                                                                                                                                                                                                                  



Journal of Outdoor Recreation and Tourism 44 (2023) 100677

7

effect of campaign exposure on behaviour for all four behaviour prompts 
examined (Fig. 4):  

• Distance to reed belt >100 m; n = 325, (95%-CI [-0.43, − 0.16]), t 
(323) = 1.07, p = .034  

• Outside protected area; n = 327, (95%-CI [-0.43, 0.02]), t (261.00) 
= 8.37, p = .052  

• Distance to reed belt >25 m; n = 325, (95%-CI [-0.37, 0.01]), t 
(262.68) = 7.77, p = .063  

• Large distance to bird aggregations; n = 308, (95%-CI [0.44, 0.00]), t 
(261.38) = 10.78, p = .053 

5.2.3. Behaviour impact path 

RQ3a Does campaign exposure has a positive effect on the TPB- 
predictors? 

The Theory of Planned Behaviour (TPB) (Ajzen, 1991) postulates and 
previous studies (Hubschmid & Hunziker, 2018; Mosler & Tobias, 2007) 
show, at least in part, that persuasion improves behaviour predictors, 
attitude ( = compatibility, relevance, and problem awareness), perceived 
behavioural control ( = self-assessed ability and behavioural knowledge) 
and subjective norm ( = normative beliefs), leading to a change in 
self-reported behaviour in stand-up paddlers (Fig. 4). We investigated if 
the campaign improves behaviour predictors like TPB postulates. 

5.2.3.1. Effect of campaign exposure on the TPB-predictors. In this 
chapter, the TPB-predictors and their components are compared be
tween people with and without exposure to the campaign. A further 
before-after and treatment-control comparison was omitted due to the 
results in chapter 5.2.1. As there only the noticing of the campaign 
showed a significant effect it was expected to be similar here. Based on 
these assumptions, this study focuses on differences between individuals 
with and without campaign exposure to analyse the impact of the 
campaign. 

The components of attitude didn’t change significantly with 
campaign exposure: relevance M = 4.55 to M = 4.45 (95%-CI [0.05, 
0.26]) t (332) = 1.02, p < .200, problem awareness M = 3.68 to M = 3.79 
(95% CI [− 0.06, 0.28]) t (332) = 1.23, p < .220, compatibility M = 4.29 
to M = 4.12 (95% CI [− 0.38, − 0.05]) t (192.91) = 4.09, p < .130. 

For the components of perceived control knowledge and self-assessed 
ability the (Welch-) T-test showed a statistically significant difference in 
each case between individuals with and without exposure to the 
campaign: behavioural knowledge M = 3.28 to M = 3.94 (95%-CI [0.43, 
0.90]) t (272.58) = 5.67, p < .001 and self-assessed ability M = 4.32 to M 
= 4.59 (95%-CI [0.11, 0.41]) t (328.20) = 3.48, p < .001. 

The difference showed for individuals with (M = 4.18) and without 

(M = 4.01) campaign exposure was just not significant for the TPB- 
predictors component normative beliefs (95%-CI [0.03, − 0.38]) t (332) 
= 1.70, p = .09. 

Overall, for all TPB-predictor components except compatibility, there 
was a trend toward higher mean scores for individuals with campaign 
exposure, suggesting a positive effect of persuasion efforts undertaken 
through the campaign. 

For each predictor attitude, perceived control, and subjective norm the 
associated TPB-predictor components were summarized into mean 
scores. Attitude did not change by campaign exposure (with, M = 4.15 
and without, M = 4.14), (95% CI [-0.15, 0.12]) t (322) = 0.10, p = .816 
(Fig. 5). In contrast perceived control was positively influenced (highly 
statistically significant) by campaign exposure (without, M = 3.80 and 
with, M = 4.26) (95%-CI [-0.63, − 030]) t (296.06) = 10.98 p < .001 
(Fig. 5). The difference shown for individuals with and without campaign 
exposure was just not significant for the third TPB-predictor subjective 
norm (Fig. 5). 

RQ3b Do the components of the TPB-predictors influence self-reported 
behaviour? 

5.2.3.2. Effect of TPB-predictor components on behaviour. Which TPB- 
predictor components affect the self-reported behaviour was analysed 
by a multiple regression. 

The results of the multiple regression analysis showed that TPB- 
predictor components behavioural knowledge, relevance, and self- 
assessed ability had a significant effect on the general self-reported 

Fig. 4. Self-reported behaviour with and without campaign exposure.  

Fig. 5. Comparison of the TPB-predictors attitude, perceived control, and sub
jective norm without and with campaign exposure. 
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behaviour, F (3,297) = 38.95, p < .001, (Table 4). 28% of the variance in 
behaviour scores is explained by these three behaviour predictor com
ponents. A corrected r2 = 0.28 corresponds to a large effect size ac
cording to Cohen (1992). As the analysis shows, problem awareness is 
barely not significant, while belief about norms and compatibility show a 
higher probability of error (Table 4). 

RQ4 Where and through what disseminators and elements did stand-up 
paddlers become aware about the campaign? 

5.2.3.3. Relevant channels for campaign dissemination. Knowing through 
which disseminators and channels stand-up paddlers learned about the 
campaign helps - just like knowledge about the impact and suitability of 
campaign elements - to make this and similar campaigns more effective 
and efficient in the future. 

Table 5 shows through which channels or disseminators how many 
respondents in the treatment area learned about the campaign. 

Of the three campaign elements, the poster had reached the most 
stand-up paddlers at 17.7% (n = 59), the homepage was known by 9.3% 
(n = 31), and the leaflet by 6.9% (n = 23) of the respondents. Overall, 
26.9% of all respondents could be reached by one or more of these 
campaign elements (n = 334). 

RQ5 Do the specific campaign elements leaflet, poster, and homepage 
influence TPB-predictor components? 

To analyse the campaign’s impact pathway, the role of each 
campaign element (leaflet, poster, homepage) in communicating the 
three behavioural prompts, as well as influencing the TPB-predictor 
components, was of interest. The campaign elements should appeal to 
the target audience and communicate the campaign message well. 
Therefore, the stand-up paddlers were asked to rate how well the 
campaign elements convey the message of the campaign, it was shown 
that leaflet M = 4.04, SD = 0.976, and homepage M = 3.87, SD = 0.718 
performed better than the poster M = 3.59, SD = 0.934 (code: (1) very 
poor to (5) very good, n = 90). 

Whether awareness of the campaign elements affected the TPB- 
predictor components was examined using simple regression. The 
TPB- predictor behavioural knowledge as review of the messages was 
significantly positively influenced by taking note of the campaign 
element: leaflet (F (1, 332) = 17.661, p < .001), poster (F (1, 332) =
11.240, p < .001), homepage: natur-freizeit. ch/wasser (F (1, 332) =
9.695, p < .01). 5.1% of the dispersion of behavioural knowledge can be 
attributed to contact with the leaflet, 3.3% with the poster, and 2.8% 
with the homepage which, according to Cohen (1992), corresponds to a 
weak effect in each case. For all other TPB-predictor components there 
was no significant effect of the campaign elements. 

6. Discussion 

6.1. Limitations 

The campaign had already been present since 2020 as a pilot project 
at various lakes and online. Due tobad weather conditions 2021, the first 
actual campaign year and the one our evaluation took place, the 
campaign could not be carried out in the desired increased intensity and, 
thus, didn’t reach significantly more people than in the pilot-year 2020. 
As another consequence of the weather situation in 2021, we could not 
survey a sufficiently large control group at another lake without any 
active campaign, since only at the very popular “treatment-lake” enough 
stand-up paddlers showed up. Due to all these limitations, the intended 
study on campaign effectiveness based on a quasi-experimental 
approach with before-after comparison and a control-treatment-area 
comparison is only of limited value. Therefore, neither treatment- 
control nor before-after comparisons were considered as basis for the 
evaluation of the campaign, but the comparison of the self-reported 
behaviour between people with and without campaign exposure. This 
comparison considers the effectiveness of the campaign itself, inde
pendent of its distribution success. 

Campaign content, framing and delivery have room for improve
ment. The success of the campaign in desired change of problem rele
vant behaviour could have been affected by length, complexity, and lack 
of scientific justification of the messages. In terms of content, behaviour 
is influenced by rational and emotional motives (Bamberg & Möser, 
2007; Harth et al., 2013; Taufik & Venhoeven, 2018, pp. 189–197). As 
previous studies suggest (Hubschmid & Hunziker, 2018; Mosler & 
Tobias, 2007; Petty & Cacioppo, 1986; Wehrli et al., 2014), a stronger 
focus on emotional persuasion may have helped stand-up paddler to 
better remember how to behave appropriately and be more motivated to 
do so. 

In the study, we used self-reported behaviour to measure campaign 
success. Obviously, it is not an exact one-to-one measure of actual 
behaviour change (Ardoin et al., 2020; Kormos & Gifford, 2014), but 
observation of behaviour seemed beyond the scope of this study (due to 
time, organisation and financial constraints). Self-reported behaviour 
has a strong association with actual behaviour, but tends to be more 
positive, mostly because of social desirability (Kormos & Gifford, 2014). 
We designed an anonymous and self-completion questionnaire to 
minimise the influence of social desirability on self-reported behaviour. 

6.2. Findings 

6.2.1. Characteristics of the sample and of the population of the stand-up 
paddlers 

The socio-demographic structure found within the stand-up pad
dlers, show people with different education background nearly in every 
age. Our results tending in the same direction than those of a, study in 
the U.S. (Outdoor Foundation, 2019), slightly more women than men 
engage in stand-up paddling. Stand-up paddlers average age was similar 

Table 4 
Linear multiple regression analysis on the effect of TPB- predictors components 
on the self-reported behaviour (n = 301). knowledge, relevance, ability, norms, 
compatibility; coding: (1) no to (5) yes, problem awareness, coding: (1) strongly 
disagree to (5) strongly agree.  

TPB-predictor components beta significance collinearity statistics 

tolerance VIF 

behavioural knowledge 0.214 0.000 0.703 1.423 
behaviour relevance 0.156 0.007 0.724 1.382 
self-assessed ability 0.112 0.042 0.593 1.687 

problem awareness 0.097 0.057 0.921 1.086 
belief abouts norms 0.056 0.349 0.675 1.481 
compatibility − 0.012 0.832 0.800 1.251  

Table 5 
Locations or disseminators (n = 114, all respondents with campaign exposure).  

location/multiplier n share 

sup station 8 7.0% 
open-air bath 11 9.6% 
„Natur & Freizeit” association 12 10.5% 
nature/animal protection association 9 7.9% 
campaign elements known (but no location or multiplier 

named) 
38 33.3% 

water sports club 4 3.5% 
sports store 4 3.5% 
friends or family 12 10.5% 
internet/social media 3/ 

9 
2.6%/ 
7.9% 

don’t know 4 7.0%  
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to canoeists or windsurfers, but this water sports attracts a higher rate of 
men. Regarding gender the stand-up paddlers are more comparable with 
swimmers which show a slightly higher average age but a similarly high 
proportion of women (Lamprecht et al., 2020, p. 64). As could be 
assumed from data on stand-up paddling, the activity has not been 
carried out for long by most respondents and there was only a small 
proportion of experienced (17%) and professional (3%) stand-up pad
dlers. In line with the findings of Graf (2018), who surveyed a small 
number of experts, our results show a low level of organisation within 
the activity (9.6% of stand-up paddler are members of a water sports 
club). 

The use of inflatable, easily portable boards by most stand-up pad
dlers, allows them a nearly free choice of boarding locations at the water 
bodies. Since this study did not examine the extent to which this po
tential mobility is used and a study by Baker et al. (2021) indicates that 
stand-up paddlers do not move far from parking lots, this should be 
investigated further in the future. If the mobility on land is high, it could 
cause disturbance to previously rarely utilized sensitive shoreline areas. 
Also, effective measures such as informational signs or posters (Manning 
& Anderson, 2012) cannot be placed along the entire shoreline but only 
at a limited number of entry points. 

About half of the stand-up paddlers did not inform themselves about 
rules and protected areas in advance. Either they did not inform them
selves at all before setting off to a new lake, or they relied on finding 
information at the respective water body. This study results indicate that 
on-site persuasion, e.g., in open open-air baths and rental stations, is 
particularly important. However, it was also shown that a relevant 
proportion of stand-up paddlers obtain their information via the Internet 
e.g., via social media or the website “map.geo.admin.ch” and could be 
reached here at an early stage. 

On average, the stand-up paddler had a good behavioural attitude, 
behavioural control, and subjective norm even without campaign 
exposure. However, like in other studies (Le Corre et al., 2013; Sterl 
et al., 2008) not all recreationists had a high awareness of the distur
bance potential of their activity. 

6.2.2. Campaign impact 

6.2.2.1. Campaign exposure. Since campaigns can only be effective if 
they are noticed by the target group, we asked about the reach of the 
campaign. The results show that the campaign was already noticed by 
part of the target group after its first implementation in 2020 and 
through its online presence. During the active phase at Lake Greifensee 
in summer 2021 the campaign was not able to expand its reach in a 
relevant way. The content of the campaign was communicated with the 
help of the produced communication elements leaflet, poster, and 
homepage by the campaign operator (the association “Natur & Frei
zeit”), as well as by the partners acquired for the campaign such as other 
nature conservation associations, open-air baths, and stand-up paddling 
stations. Our results show that three campaign elements were noticed 
with varying frequency, with the poster being the most noticed element. 

Information dissemination is considered a social process (Rogers, 
2003) communication relationships in the immediate social environ
ment plays an important role (Ester & Winett, 1982). The low organi
sation level in stand-up paddling could have hindered the diffusion of 
campaign messages within the stand-up paddling-community e.g. 
through sport clubs or role models (Mosler & Tobias, 2007; Zeidenitz, 
2005), but a relevant proportion of respondents learned about the 
campaign through family and friends. 

Besides personal contacts which tend to be effective (A. M. Kidd 
et al., 2015) there is an opportunity to provide campaign information via 
the Internet, especially social media (He et al., 2022). The focus of the 
campaign “Aufs Wasser mit Rücksicht” was not on social media. 
Nevertheless our results show that social media played a role in infor
mation gathering of stand-up paddlers and contributed probably in a 

second phase of self-diffusion (Kaufmann-Hayoz et al., 2001) to the 
dissemination of the campaign. These results come in line with the 
knowledge that the use of screen time (Pandya & Lodha, 2021) and 
social media during the covid-pandemic (Smith et al., 2022) increased. 
Compared with most other countries in Europe Switzerland has expe
rienced a lower level of restrictions during pandemic in summer 2021, 
but it was recommended to reduce contacts (Mathieu et al., 2021). 

6.2.3. Behavioural change and impact path 
A positive benefit of persuasive work for a change in behaviour was 

assumed, based on theory and previous research (Bell et al., 2007; 
Hubschmid & Hunziker, 2018; Immoos & Hunziker, 2014; Manning & 
Anderson, 2012; Mosler & Tobias, 2007). The results confirm this 
assumption, the campaign led to a less disruptive (self-reported) 
behaviour while stand-up paddling. Although the second implementa
tion of the campaign (summer 2021) did not further improve the 
self-reported behaviour, a general positive effect on self-reported 
behaviour was observed due to exposure to the campaign. Stand-up 
paddlers which noticed the campaign stated to follow the behaviour 
recommendations more often than those which did not notice the 
campaign. 

All three campaign elements improved the behavioural knowledge 
about the rules of conduct, a statistically significant effect on the other 
TPB-predictor components could not be proven for any of the campaign 
elements. The leaflet was, in our study, the more effective communi
cation tool than the poster. According to Park et al. (2008) one expla
nation for the weak effect of the poster could be that most people do not 
take the time to read posters carefully during outdoor activities. Similar 
to our result Oliver et al. (1985 as cited in Manning & Anderson, 2012) 
showed a combination of leaflet and personal contact with credible 
campaign staff as particularly effective in conveying information and 
educating people about conservation-related behaviours. Message de
livery face-to face through campaign employees can have helped to 
remember appropriate behaviour through an emotional connection 
(Ardoin et al., 2020; Fernández-Llamazares et al., 2020; L. R. Kidd et al., 
2019; Stern et al., 2014). 

Like in other studies (Ardoin et al., 2020; Stern et al., 2014) a mixed 
but positive effect of the persuasive work on TPB-predictors could be 
shown. For both TPB-predictor components forming behavioural con
trol, behavioural knowledge, and self-assessed ability, we found on 
average better values for persons with campaign exposure. For all other 
TPB-predictors except compatibility, there was a trend toward more 
positive scores for individuals with campaign exposure, but this was not 
statistically significant at the common error assumption of 5%. 

According to the TPB attitude, as well as subjective norm and 
perceived behavioural control, influences intention and intention in
fluences behaviour (Ajzen, 1991; Gu & Zhu, 2023). Our study like pre
vious studies did not detect an effect on self-reported behaviour for all 
TPB-predictors. 

An effect of the TPB-predictor components on the self-reported 
behaviour (Ajzen, 2012) could only be demonstrated partially. Similar 
than in previous studies (Osbaldiston, 2013; Zeidenitz, 2005) our results 
show the TPB components are meaningful for behaviour: 28% of the 
variance in the self-reported behaviour was explained by three 
TPB-predictor components, behavioural knowledge and self-assessed 
ability as well as relevance. 

Different studies show different TPB-predictor components as rele
vant: Zeidenitz (2005), U. Immoos and Hunziker (2015), Galván-Men
doza et al. (2022) and Gamba and Oskamp (1994) reported an effect of 
behavioural knowledge on behaviour like our results do. Previous 
studies (Galván-Mendoza et al., 2022; Zeidenitz, 2005; Masud et al., 
2016) have shown the effect of self-assessed ability on behaviour similar 
than our study. A systematic literature review (Stern et al., 2014) shows 
that the acquisition of environmental knowledge does not usually lead 
directly to a change in behaviour. Bamberg and Möser (2007) emphasize 
that knowledge is a prerequisite, but not a sufficient condition for the 
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development of further predictors such as norms and attitudes. The 
direct influence of perceived behaviour control on behaviour seems to 
be rather small, but it influences attitude, subjective norm and intention 
directly and tends to moderate the intention-behaviour relation (Hagger 
et al., 2022). We couldn’t show a significant influence on self-reported 
behaviour through subjective norm like other studies did (Immoos & 
Hunziker, 2015; Masud et al., 2016; Zeidenitz, 2005). Our study proves 
the effect of a third variable relevance, a component of the TPB-predictor 
attitude, for the self-reported behaviour. Theory (Petty & Cacioppo, 
1986; Moser, 2010) and previous studies (Immoos & Hunziker, 2015; 
Masud et al., 2016; Zeidenitz, 2005) emphasize the role which attitude 
plays for environmental behaviour. Similar to perceived behaviour 
control it influences the intention which is a direct predictor of behav
iour (Bamberg & Möser, 2007), but barriers such as norms, costs and 
competing wishes or needs reduces the direct impact on behaviour 
(Ajzen, 2001; Antimova et al., 2012; L. R. Kidd et al., 2019; Stern et al., 
2014). 

7. Concluding management and research implications 

As urban areas grow and become denser, an increasing number of 
people will use lakes and rivers looking for cooling and escape from 
urban heat in summer, as well as recreation all over the year. In addi
tion, newer water sports that are still practiced by a rather small number 
of people in Switzerland – such as stand-up paddling or kite surfing, 
could continue to grow and provoke more disturbances with fauna and 
flora. 

Considering the complex mechanisms of behaviour change, knowl
edge from different scientific fields on behaviour change (e.g., behav
ioural psychology, marketing, cognitive science) should be included and 
existing local knowledge for the target area and target group should be 
considered (Baynham-Herd et al., 2018). With the aim of evaluability 
and effectiveness, future campaigns should be designed based on exist
ing theories such as TPB. To enable an increase in knowledge in this 
area, the isolation of potentially behaviour-influencing factors should be 
considered and aimed when designing interventions for future studies. 

We call for further research on the factors that might be important for 
the success of environmental campaigns. The process of behaviour 
change takes place in a system where several factors influence each 
other and the behaviour directly or indirectly. 

The knowledge gained from our study on stand-up paddling and the 
evaluation of the intervention are a first step to improve future cam
paigns for stand-up paddler. Further studies, including direct observa
tions and counts of users, will be necessary to adapt the interventions. 
Contextual, social, situational, and personal factors play a role in how 
easily the desired behaviour can be achieved (Osbaldiston, 2013). We 
recommend getting a clear picture of local circumstances and of recre
ationists (and athletes) at the start of campaign planning and segment
ing them by demographic, attitudinal or behavioural characteristics. 
Like Grzyb et al. (2021) mention, the availability of a vast amount of free 
data on social media (e.g., geographically located posts) can support 
future research in this regard. The extent and nature of ecological 
disturbance caused by stand-up paddlers should be described by bi
ologists, social scientists should uncover cognitive and emotional rea
sons as well as external structures that may cause this problematic 
behaviour. We see such social and biological facts combined with local 
knowledge as a prerequisite for adopting an effective communication 
approach (L. R. Kidd et al., 2019), for targeting audiences and framing 
conflicts appropriately, for relevant content based on reliable scientific 
data (Baynham-Herd et al., 2018; A. M. Kidd et al., 2015; Mellish et al., 

2019). Such knowledge is not only the basis for informing recreationists 
but also for reasoning why a behavior is effective and should be used, 
which, as Blye and Halpenny (2020) and Lawhon et al. (2013) point out, 
is important for behaviour change. If recreationists understand the 
positive or negative consequences of a behaviour for themselves or na
ture, they are more likely to intend to behave as recommended. Since 
most recreationists in our study came from the surrounding commu
nities, an effort should be made to reach stand-up paddler via local 
channels and disseminators. Our results show that one focus should be to 
inform, sensitize and motivate the stand-up paddler in the very begin
ning of their activity career for the protection of nature. The presence on 
site seems to be particularly important for the campaign, but additional 
efforts are necessary to provide information in advance. Social media 
can be seen as a good tool to reach stand-up paddler before there ac
tivity, offering the potential to reach many people quickly with con
servation information (Salazar et al., 2019). Social media can also 
support long time behaviour change setting prompts and reminders (He 
et al., 2022). The use of several platforms is recommended because the 
socio-demographic background of their users differ (Bergman et al., 
2022). A cautious use minimizes disadvantages of social media like 
rapid spread of false reports and disincentive (Bergman et al., 2022). 
Communication on well-known and trustworthy platforms 
(González-Padilla & Tortolero-Blanco, 2020) at a time when most users 
are online is recommended. 

Not only in social media but in general campaigns should empower 
people to change their behaviour through clear action-oriented mes
sages and information (Ardoin et al., 2020; Fernández-Llamazares et al., 
2020) as well as emotional messaging. On the same time campaigners 
should be aware to provide scientifically proven information and ref
erences (González-Padilla & Tortolero-Blanco, 2020). 

Multifaceted interventions were found to be more effective than only 
social media (Jenkins et al., 2022). We recommend a combination of 
cognitive, emotional messaging delivered through multiple analogue 
and digital communication tools. If possible, such soft measures should 
be supplemented by technical and structural interventions which change 
the availability, costs, and benefits of actions (Baynham-Herd et al., 
2018; Osbaldiston, 2013). 
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Graf, O. (2018). Freizeitaktivitäten in der Natur. Studie im Auftrag des Bundesamts für 
Umwelt BAFU und des Vereins Natur & Freizeit. https://doi.org/10.13140/ 
RG.2.2.20339.37928 

Greifensee Dragons. (n.d.). Verein. https://www.greifensee-dragons.ch/. 
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