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A B S T R A C T   

The popularity of social media such as Instagram has substantially increased in the last years. The use of social 
media for conservation science has also been on the rise because social media postings can provide an important 
data source for conservationists. However, it has also been shown that Instagram posts have the power to change 
the popularity of featured locations, which can increase their visitation rates and may thus lead to overcrowding 
and subsequently to the degradation of protected areas. This study addresses the question of how Instagram users 
perceive and evaluate these potentially detrimental impacts on protected areas in Austria, Germany, or 
Switzerland. We conducted an online survey among Instagram users and measured their personal knowledge and 
perceptions of nature protection issues, their activities on Instagram and their perceptions of environmentally 
negative behaviours associated with Instagram usage. The results show that the respondents do have personal 
knowledge about nature protection. However, they do not want social media to teach them about nature- 
protection-related topics and do not consider Instagram a good source for such information. When partici-
pants were presented with a typical example of an environmentally negative behaviour in a protected area (such 
as off-road motorbiking) that some people perform while presenting themselves on Instagram, respondents’ 
sentiments changed from indifference towards favouring nature protection. The results of this study provide 
useful information for better communication on conservation issues in protected areas and the improved 
incorporation of nature protection content into Instagram users’ feeds (e.g. via conservation marketing 
approaches).   

1. Introduction 

The use of social media has been increasing dramatically during the 
last years. While there are many widely used social media platforms, the 
top five platforms worldwide in the year 2020 were Facebook, YouTube, 
WhatsApp, Facebook Messenger, and Instagram (Kemp, 2021). Each 
posting on these platforms can be a valuable source of information about 
the psychological disposition and habitual behaviours of the users (Pil-
grim and Bohnet-Joschko, 2019). The metadata of geotagged postings 
also reveal spatio-temporal information about the visited locations (e.g., 
time, date, GPS coordinates). 

Accordingly, the use of social media in support of conservation 
purposes has proliferated recently (Correia et al., 2021). For example, it 

has been used for quantifying nature-based tourism by means of geo-
tagged photographs (Wood et al., 2013) and for analyzing different ways 
of benefitting from cultural ecosystem services of mangroves (Richards 
and Friess, 2015). Social media also provide the possibility to study how 
people behave in natural environments (Di Minin et al., 2015) and to 
derive their visitation patterns and visitation preferences for protected 
areas (Toivonen et al., 2019; Wood et al., 2013). Recently, platforms 
such as YouTube and Instagram were used for studying the impact of 
tourism on mountain gorillas (Gorilla beringei beringei; Otsuka and 
Yamakoshi, 2020, Van Hamme et al., 2021), and Hawaiian monk seal 
(Neomonachus schauinslandi) conservation (Sullivan et al., 2019). 

While social media allow for valuable approaches to the conserva-
tion of natural environments, their use has also been reported to entail 
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negative environmental impacts as a consequence of media-induced 
overtourism. Instagram is playing a major role in these cases (Van 
Hamme et al., 2021) because it creates a “strongly visually oriented 
culture” (Lee et al., 2015) with diverse ways for sharing picture and 
video contents. Thus, Instagram became a popular tool for searching for 
travel and photography inspirations (Hiemstra, 2017). It was found that 
the number of photos uploaded on Instagram from a certain site can 
reflect its popularity (Tenkanen et al., 2017). Increased popularity on 
virtual platforms, in turn, can lead to rising visitation rates of a site in the 
real world (Sessions et al., 2016). Various news reports (de Garis, 2018; 
Hiemstra, 2017; Shin and Xiang, 2019) also suggest that visitation rates 
to natural attractions are positively correlated with their popularity on 
social media (Dickinson, 2019). However, mounting numbers of visitors 
bear the potential of turning popular locations into travel hotspots (for a 
visual demonstration of this effect see Liu, 2022). Overcrowding of a 
location may be the consequence with visitors behaving inappropriately 
towards wildlife (e.g., Van Hamme et al., 2021) or putting the whole 
ecosystem under severe pressure. For instance, one popular geotagged 
photo of the Chasm Falls in the Meander State Forest (Tasmania, 
Australia) led to many visits of tourists who tried to take such photos 
themselves, which entailed irrecoverable degradation of this location 
(Salmon, 2018). In the National Park Berchtesgaden in Germany, access 
to the Königsbachfall-waterfall had to be closed due to trampling and 
garbage accumulation after this site has become popular in Instagram 
posts (Welte and Neumann, 2020). 

In this study, we investigated how Instagram users assess the 
potentially negative impacts that the sharing of visual contents on 
social-media platforms can have on protected areas. We conducted an 
online survey among a sample of Instagram users with a geographic 
focus on the central European countries Germany, Austria, and 
Switzerland. Specifically, we evaluated the following research ques-
tions: 1) How is nature conservation perceived by Instagram users? 2) 
How are activities that have a potentially detrimental impact on nature 
conservation viewed by Instagram users? 3) Does their perception of 
such activities change when they receive relevant information on po-
tential impacts? 

2. Material and methods 

2.1. Survey design and procedures 

We defined Instagram users as our target population because Insta-
gram is one of the largest globally used social media platforms, with a 
specific focus on graphical content; these characteristics made it 
particularly suitable for this study. An online questionnaire (Appendix 
1) was created using the online platform onlineumfrage.com. It was 
activated on 18 August 2021 and remained open for one month. Only 
Instagram users who had at least once in their lives visited a protected 
area in Austria, Germany, or Switzerland were eligible for participation. 
If this was not the case, the survey was terminated. The link to the online 
survey was distributed primarily via Instagram through one of the co- 
authors’ public Instagram profile. Instagram features used for the survey 
distribution were mainly Instagram stories and feed posts. In addition, 
the survey link was shared through Facebook (user posts) and LinkedIn 
(user posts). To reach a broader audience, we allowed for snowball 
sampling (Johnston and Sabin, 2010) by encouraging the users to share 
the link with their followers. 

A mini-Instastory campaign (Appendix 3) was created and shared 
together with the link to provide an explanation of the survey and in-
crease its response rate. Because Instagram users communicate mostly in 
English on the platform, all survey materials including the questionnaire 
were prepared in English. Thereby we made sure to include as many 
Instagram users as possible even though we expected most of them to 
have a mother tongue other than English. All collected data were 
recorded and processed anonymously. Data collection complied with the 
rules given by the national Data Protection Acts and with the standards 

for social research as outlined by the European Society for Opinion and 
Market Research (ESOMAR and GRBN, 2022; ICC and ESOMAR, 2016). 
Before the participants began to fill in the questionnaire, they were 
informed of the study purpose and how their responses would be 
handled. Participants were not explicitly rewarded for their participa-
tion, but were free to opt for leaving their email address at the end of the 
survey to receive the study’s results. 

To address our research questions, we developed a questionnaire 
(Appendix 1) that was administered online. The questionnaire consisted 
of ten sections, most of which provided statements that respondents had 
to react to: 1) introduction; 2) general statements regarding the partic-
ipants’ sentiments towards nature protection, visitation frequency, and 
location of protected areas; 3) general knowledge about nature protec-
tion; 4) presentation of a randomly chosen photograph (of a total set of 
eight pictures; see Appendix 2) that depicted an outdoor recreational 
activity (i.e. hiking or biking off trails, off-road motorbiking) with 
potentially negative impacts on protected areas; 5) statements about the 
photograph; 6) information on potentially negative impacts that the 
activity shown can have on the environment, followed by a repetition of 
the previously presented statements about the activity shown; 7) state-
ments about nature conservation-related content on Instagram; 8) 
statements about respondent’s habitual behaviours on Instagram and 
their favoured Instagram content; 9) socio-demographic information; 
and 10) a closing section with an option to provide contact information. 
The participants were asked to rate each statement using rating scales or 
to select from multiple-choice questions. We used five-point rating scales 
(from 1 = strongly disagree to 5 = strongly agree) with an additional “don’t 
know” option. 

2.2. Data preparation 

In order to identify the most important topics among the responses, 
we used the inductive descriptive coding method for grouping themat-
ically similar statements (Charmaz, 2014; Saldaña, 2015). The codes 
were chosen based on the statements provided by the questionnaire. 
Each statement was assigned one word, which identified the essence of 
the statement. These initial codes were rather broad, and therefore a 
second round of coding based on more narrowly defined terms was 
performed. The two rounds of coding were followed by code catego-
risation to identify thematically similar statements. 

3. Results 

3.1. Sample description 

In total, 115 participants initially started the survey, of which 107 
completed it (93 % response rate); there were 51 female respondents 
(47.6 %), 25 (23.4 %) male, and 2 (1.9 %) chose the category diverse, 
while 29 (27.1 %) respondents did not specify their gender. A total of 
65.4 % (70) respondents belonged to the 25–34 age group, 19.6 % (21) 
were aged 35–49, 13.1 % (14) were aged 15–24, while age groups <14 
and 50–69 were each represented by a single participant (0.9 %). There 
were no participants over 70 years old. Most respondents (84.1 %) 
indicated Austria as their country of origin, 9 (8.4 %) were from Ger-
many, and 8 (7.5 %) from Switzerland. 

3.2. Social media presence of participants 

The respondents identified themselves mostly as content consumers 
(62 %), or both content consumers and creators (25 %). Most re-
spondents (94 %) used Instagram daily, spending on average 61 min on 
Instagram per day. Most of the participants used it for fun (91 %), 
inspiration (80 %) and for keeping in touch (77 %). The preferred source 
to receive new information from Instagram were Instastories (i.e., a tool 
for viewing and downloading Instagram Stories, a feature for posting 
temporary content; 59 %) and feed posts (32 %), while only 9 % of 

J. Šmelhausová et al.                                                                                                                                                                                                                           

http://onlineumfrage.com


Biological Conservation 276 (2022) 109787

3

respondents preferred reels or Instagram TV (IGTV) videos and guides. 

3.3. Social media preferences of participants 

The majority of participants (60 %) did not tend to follow trending 
topics on Instagram, did not recreate photos from other creators (51 %), 
and did not always read captions under postings (67 %) (Fig. 1). Good 
storytelling of the content was important to the majority of the re-
spondents (65 %), whereas only a minority of the participants (10 %) did 
not consider storytelling to be important (Fig. 1). 

3.4. Personal knowledge of nature protection 

The majority of the respondents felt well informed about nature 
conservation issues (52 %), which they considered to be important (55 
%) (Fig. 2). While half of respondents (50 %) were unfamiliar with the 
impact that social media can have on nature and nature conservation, 
the majority of the respondents (62 %) claimed that learning more about 
nature conservation could potentially change their behaviour (Fig. 2). 

3.5. Nature protection and Instagram 

Nature conservation-related content was the preferred content type 
for 30 % of the respondents, while for 34 % it was not (Fig. 3). Half (48 
%) of the respondents did not like to see nature conservation-related 
posts in their feed, while only 9 % liked this kind of posts, and 42 % 
remained neutral. Similar proportions of the respondents agreed (32 %) 
and disagreed (32 %) with the idea that nature conservation is presented 
on social media in a negative way. More than half (56 %) of the re-
spondents disagreed with Instagram being a good place to share nature 
conservation-related information, while only 13 % agreed on this 
statement, and 58 % did not believe that Instagram could play an 
important role in nature protection (Fig. 3). 

3.6. Perception of environmentally negative behaviour on social media 

When first shown, the majority of the respondents liked the photo-
graph (80 %) and agreed that they would like to re-create the activity 
that has led to the photograph (87 %) (Fig. 4A). However, after the in-
formation about the negative impacts of the depicted activities was 
provided, the majority of respondents shifted to disliking the photo-
graph (80 %) and disagreeing that the photo would perform well on 
social media (69 %) (Fig. 4B). Similarly, the provision of information on 
any negative impacts of the depicted activities led to substantial shifts in 
support for all other statements. Namely, interest in participating in the 

shown activity and recreating the photo markedly declined, while the 
statement that a good view (e.g., of a wild or scenic place) is more 
important than not negatively impacting protected areas became much 
less supported. The proportion of respondents agreeing that they would 
not mind breaking rules when doing the activity also decreased, while 
those agreeing that they would unfollow an author of such photo sub-
stantially increased (Fig. 4A, B). 

4. Discussion 

4.1. Impact of Instagram users on nature conservation 

Respondents of this study were mostly passive users of Instagram, 
who value good storytelling of content (Fig. 1). Further, we found that 
they consider nature conservation to be an important issue, about which 
they feel informed (Fig. 2). They also indicated that learning more about 
nature conservation might influence their behaviour in natural envi-
ronments (Fig. 2). In addition, the majority of respondents wished to 
recreate photographs that perform well on Instagram; thus, they 
preferred a good view to avoiding potentially negative impacts on pro-
tected areas and would not mind breaking the rules to obtain their 
desired photograph (Fig. 4A). Instagram users’ online behaviours can 
have effects on offline behaviours, which Miller (2017) called the 
“Instagram effect”. This effect describes how social media posts of a 
specific area can increase awareness and subsequently translate into 
offline behaviours that may ultimately lead to increased visitation rates 
and overcrowding of the featured areas (Miller, 2017). The impact that 
the use of social media can have on real world phenomena was also 
observed in the visitation patterns of some national parks in the USA. For 
example, it was found that after Instagram had been launched the 
number of Google searches for particular locations and their subsequent 
visits increased, and a tendency in posting similar images from 
frequently visited locations was reported (Baksh, 2019). Consequently, 
being familiar with a successful Instagram post can be a driver for 
Instagram users to visit a particular area. 

Baksh (2019) pointed out that photographs of inappropriate behav-
iour in protected areas tend to be recreated regardless of whether the 
area is protected by park laws or conservation ethics. The study men-
tions, for example, the degradation (via trampling and vegetation 
destruction) of Horseshoe Bend (Arizona, USA) as a consequence of 
rising visitors’ numbers due to the site’s popularity on Instagram. 
However, photographs on social media can also be used to support 
conservation efforts. As shown by Walden-Schreiner et al. (2018), they 
can be used to monitor visitation patterns in protected areas and thus 
provide information for park management on potential impacts that 

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Good storytelling of the content is important to me

I tend to recreate photos from other creators

I like to follow trends on Instagram

I always read post cap�ons

Strongly agree Agree Neither agree nor disagree Disagree Strongly disagree

Fig. 1. Respondents’ (n = 107) behaviours and preferences on Instagram.  
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tourism can have on nature conservation efforts at specific sites. Using 
social media photographs can also improve understanding of the visitors 
and their relationship with natural resource management (Barry, 2014). 

4.2. How is nature conservation perceived by Instagram users? 

Even though our respondents considered nature conservation an 
important issue and did feel informed about the topic (Fig. 2), when it 
comes to nature protection issues on Instagram, their views and opinions 
changed; the participants preferred a good view to the protection of 
natural environments (Fig. 4). The participants tended to be unfamiliar 
with the impact social media can have on nature protection (Fig. 2). 
Instagram is also not seen as a place to search for information on nature 
protection topics (Fig. 3). Most of the participants identified themselves 
as content consumers, meaning that their time spent on Instagram 
consisted mostly of viewing others’ posts rather than creating posts 
themselves. Instagram is mostly used for fun, eye-catching or artistic 
content is preferred, while informational content is not as popular 
(Papworth et al., 2015). Besides these aspects, good storytelling was 
important to most of our participants (Fig. 1), and storytelling might be 
the link to all of these aspects. Storytelling on social media means 
creating a narrative through one’s postings, that are meant to evoke 
emotions in the viewer (i.e., content consumer) and help establish an 

emotional connection with the photograph (Lund et al., 2018); artistic 
and eye-catching content usually provides this effect (Papworth et al., 
2015). Storytelling on social media and nature conservation may have 
contradicting goals as storytelling posts are targeted to go viral (Lund 
et al., 2018). Creators with highly developed storytelling competencies 
can potentially reach millions of people if their content goes viral, and 
the viral effect has a potential to influence the offline behaviour of in-
dividuals, which is an important attribute of social media-induced 
tourism (Lowry, 2019; Lund et al., 2018; Wesch, 2018). This implies 
that posts that contain good and relatable storytelling tend to be 
preferred by the users, as they can create their own narrative and 
emotional connection when looking at the post. For instance, techniques 
of conservation marketing (Wright et al., 2015) can be useful to improve 
outreach and communication on conservation topics. 

4.3. Content consumption experience 

Most of the respondents used Instagram for fun. Combined with their 
expressed attitudes and thoughts on nature conservation on Instagram 
(Figs. 3 & 4), this could also mean that the respondents simply searched 
for other topics than nature conservation on the platform. Further, the 
interaction between Instagram users and contents is an outcome of an 
interplay of aspects such as convenience, fun, quality, aesthetics, 

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Learning more about nature conserva�on could change
my behaviour

I feel very informed about nature conserva�on-related
issues

I am not familiar with the impact social media have/ can
have on nature and nature conserva�on

I do not consider nature conserva�on as an important
issue

Strongly agree Agree Neither agree nor disagree Disagree Strongly disagree

Fig. 2. Respondents’ (n = 107) general interest in and knowledge of nature conservation.  

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Nature conserva�on is presented on social media in a
nega�ve way

I prefer nature conserva�on related content to other types of
content

Instagram plays/can play and important role in nature
protec�on

Instagram is a good place to share nature conserva�on related
informa�on

I like to see nature conserva�on related posts in my feed

Strongly agree Agree Neither agree nor disagree Disagree Strongly disagree

Fig. 3. Content preferences of the respondents (n = 107) on Instagram and its perceived role in nature conservation.  
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personal status, esteem, as well as personal ethics and spirituality 
(Holbrook, 1999). As described by Helkkula et al. (2012), values are 
rather intersubjective and “interactional within the context of […] 
customers’ phenomenologically determined social networks”. This 
could explain the negative perception of nature conservation-related 
posts on Instagram. The Instagram users responding to our survey 
were mostly young, fun driven users in whose lifestyles, social circles 
and social media communities (Cuomo et al., 2016) nature conservation 
did not play a major role. Consequently, they did not wish to see nature 
conservation-related content on their social media (Fig. 3), as these 
types of posts do not fit their ethics and/or idea of fun. Further, the 
values of users sharing nature conservation-related photographs can also 
differ from those of the respondents of this survey (Conti and Lexhagen, 
2020). Therefore, nature conservation-related content may not be as 
well received as posts from users sharing the same values as the content 
consumers. 

4.4. Shifts in opinions and underlying motives 

Delivering and improving knowledge of nature conservation prac-
tices and the impact human behaviour can have on nature conservation 
through social media are recognized as promising measures to raise 
awareness (Wu et al., 2017). In this study, we found that when a 
photograph showing a detrimental behaviour for nature conservation 
was shown the first time to the participants, the sentiments towards the 
photograph were positive (Fig. 4A). We further found that the general 
sentiments towards nature conservation were mostly neutral to nega-
tive, because the participants preferred a good view to the protection of 
natural areas, they were interested in recreating the photograph and 
would continue to follow a creator posting such photographs (Fig. 4A). 
After explaining the potentially environmentally negative character of 
the behaviour displayed on the photograph, the sentiments changed in 
the opposite direction. In particular, the photograph was no longer seen 
as an inspiration or motivation and now the participants would unfollow 
a creator for posting such a photograph (Fig. 4B). This shows the 

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

I would unfollow the creator for pos�ng this kind of
photograph

I would not mind breaking the rules when doing an ac�vity
shown in the photo

A good view is more important than the protected goods

If I see a photo of an ac�vity like this on Instagram and it
performs well (great number of likes, comments, shares), I

want to recreate it

I would like to par�cipate in the ac�vity shown in this photo

I like this photo

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

I like this photo

I would like to par�cipate in the ac�vity shown in this photo

If I see a photo of an ac�vity like this on Instagram and it
performs well (great number of likes, comments, shares), I

want to recreate it

A good view is more important than the protected goods

I would not mind breaking the rules when doing an ac�vity
shown in the photo

I would unfollow the creator for pos�ng this kind of
photograph

Strongly agree Agree Neither agree nor disagree Disagree Strongly disagree

B)

A)

Fig. 4. Comparison of sentiments of the respondents (n = 107) towards the photograph before (A) and after (B) the relevant information on the negative impacts of 
the portrayed activity was provided, related to a series of statements (shown on the left). 
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substantial effect that providing contextualizing information on nature 
conservation can have on social media users (O’Bryhim and Parsons, 
2015; Wu et al., 2017). 

4.5. The role of social media for communicating conservation issues 

To effectively communicate conservation issues to the general pub-
lic, it is essential to build upon people’s personal experience (i.e., 
address their motivation to care about the environment), while 
considering the local cultural context (Clements et al., 2009). This 
means that the communication must be specific, targeted and adapted to 
people’s mindsets, beliefs, attitudes, and values (Bickford et al., 2012). 
Successful conservation communication also needs to be multidisci-
plinary (e.g., involving not only ecology and other life sciences but also 
social and media science, psychology), and the transdisciplinary 
involvement of non-scientist groups can be helpful for reaching higher 
levels of environmental literacy (O’Bryhim and Parsons, 2015; Pace 
et al., 2010; Wu et al., 2017). The communication to the general public 
can be achieved for example through appealing to religious communities 
(Clements et al., 2009), or through citizen science initiatives (Clements 
et al., 2009). Since scientific journals are not accessible to most people, 
scientists should also strive to engage with the broader public in news-
papers, magazines, and on social media (Pace et al., 2010), and try to 
prevent the tendency of the media to report inaccurately and to sensa-
tionalize issues (Ladle et al., 2005). Findings of Wu et al. (2017) also 
show that personal social media accounts or those of environmental 
groups, which lack continuity and offer low frequency of generated 
content, were not as influential on social media. Another promising 
approach to effectively communicate about conservation is the use of 
humour (Chapron et al., 2018). This was for example demonstrated with 
memes of unappealing species that went viral, and were advocated as 
effective conservation marketing strategy on social media (Lenda et al., 
2020). 

Bombaci et al. (2016) proposed strategies on how to effectively 
communicate conservation science on Twitter, some of which are also 
applicable to other social media platforms. Platform-friendly summaries 
with relevant hashtags and username tags allow fast, easy, and accurate 
sharing of postings with a broader audience. Pictures on social media are 
particularly important in this context as humans process imagery better 
than semantics (Larkin and Simon, 1987), and pictures are especially 
more popular among younger people (Pittman and Reich, 2016). Pic-
tures were also a factor determining the success of NGOs’ social media 
profiles in a study by Arts et al. (2022). Social media postings from 
environmental groups need to stand out and present aesthetically 
pleasing, interacting, and interesting images to gain popularity among 
the viewers. New and difficult to experience perspectives got the most 
attention on social media (Arts et al., 2022; Verma et al., 2015). Stra-
tegies by NGOs that were targeted to create a community on social 
media also seemed successful (Arts et al., 2022). This corresponds to the 
findings by Wu et al. (2017) that social media profiles lacking continuity 
are not as influential, and it highlights the importance of social media 
strategies for environmental groups. 

4.6. Limitations of the survey 

It is important to note some methodological limitations of this study. 
As is the case with most, if not all, media platforms, there is no openly 
accessible register of all Instagram users or other sampling frame 
available from which Instagram users can be randomly selected. Thus, 
we generated a convenience sample of Instagram users visiting pro-
tected areas in Austria, Germany, or Switzerland, whose composition is 

unlikely to reflect the distribution of socio-demographic characteristics 
in the underlying population. Particularly the predominance of young 
females in our sample may have resulted from a biased selection of 
distribution channels of the survey link among Instagram users. Had we 
reached out to a much more versatile range of Instagram users for 
spreading the link, we might have covered a wider scope of users’ per-
spectives and behaviours. And had we incentivised our respondents, we 
might have increased our sample size and reduced the confidence in-
tervals of our estimates, though potentially at the cost of reduced data 
quality. The generalizability of our results is therefore limited. However, 
our primary intention was not to project our results to the total popu-
lation but to unveil basic psychological processes within a specific 
subpopulation of Instagram users. Thus, our approach provides impor-
tant insights into how Instagram users perceive nature conservation, and 
offers some insights into the potential of social media to be used for the 
communication of nature protection issues. 

5. Conclusions 

The results show that a learning effect occurs when information on 
certain negative behaviours in protected areas is provided. Bickford 
et al. (2012) have proposed strategies on how conservation scientists can 
increase environmental literacy among the public. It has been shown 
that higher levels of environmental literacy, experience of natural areas, 
and participation in conservation-focused outdoor activities have led to 
higher levels of pro-environmental behaviour (Rickinson, 2001; Schultz, 
2000; Palmberg and Kuru, 2000). 

This study has shown how nature protection is perceived by Insta-
gram users, providing useful information for possible marketing and 
content creation strategies for successfully incorporating nature pro-
tection content into users’ feeds. The advantage of Instastories over 
other Instagram features (e.g. postings, reels, IGTV) to convey new in-
formation could be of importance for profiles of protected areas to 
successfully share their conservation efforts with Instagram users, and 
the content preferences could help to move the content creation in a 
direction in which the users would like to see such type of content. This 
study should also encourage further research into how social media 
users in general can contribute to nature conservation and how Insta-
gram can be of help in this aspect. 
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Appendix 1. Structure and questions of the online survey 

1. Introduction 

Instagram has become one of the most widely used photo-sharing social media platforms worldwide. During the past few years, however, 
Instagram has attracted increasing criticism in the society about some of its users who are causing damage to some nature reserves by, for example, 
trampling rare and protected plants and flowers. On the other hand, it was shown that social media-based data can also be of importance for nature 
conservation efforts and new social media-based approaches such a Culturomics or iEcology in nature conservation are on the rise. 

My name is NN and I am a master’s student at the University of ##. For my master’s thesis I am collecting the opinions, views, attitudes etc. of 
Instagram users to understand how they perceive the relationship of Instagram with nature conservation in protected areas in Germany, Austria, and 
Switzerland. 

In this online survey, I am going to ask you questions related to this topic. Your answers will be treated and processed anonymously and confi-
dentially. All personal data will be handled according to national data protection laws. 

My master’s thesis is being supervised by ##. 
In case of any question or inquiries do not hesitate to contact me: 01546874@unet.univie.ac.at 

2. General questions 

In which of these countries, if any, do you visit protected areas?  

○ Austria  
○ Germany  
○ Switzerland  
○ None of those above 

Just about how often do you visit protected areas?  

○ Never  
○ Less than once in three months  
○ About once in three months  
○ 2–3 times in three months  
○ More than once a month  
○ 2–3 times a month  
○ Every week 

3. Personal knowledge about nature protection 

Here are a few statements that we have heard from other people visiting protected areas. Please tell me how much you agree or disagree with each 
of the statements. There are no right or wrong answers, I would simply like to understand your perspective.    

Strongly 
disagree 

disagree Neither agree nor 
disagree 

Agree Strongly 
agree 

Don’t 
know 

I inform myself about the rules that regulate visitors’ behaviours before visiting 
protected areas       

Rules that regulate visitors’ behaviours in protected areas are always easy to 
understand       

I always follow the rules that regulate visitors’ behaviours in a protected area       
I actively participate in nature protection efforts (e.g., by educating myself, 

volunteering, donating money etc.)       
Information on nature conservation is easy to retrieve on the internet or in social 

media       
I do not consider nature conservation as an important issue       
I would like to learn more about nature conservation       
I am not familiar with the impact social media has can have on nature and nature 

conservation       
Learning more about nature conservation could change my behaviour       
I feel very informed about nature conservation-related issues       
Nature conservation is a familiar concept to me       
I care a lot about nature conservation issues.        

4. Photo 

The following photograph is a typical example of how people present their visits to protected areas on social media. I would like you to share your 
thoughts and reactions to this photo with me. For your answers, please tell me how much you agree or disagree with each of the statements below. 
There are no right or wrong answers, I would simply like to understand your perspective. 
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5. Statements about the photograph 

I would like you to share your thoughts and reactions to the photo with me. For your answers, please tell me how much you agree or disagree with 
each of the statements below. There are no right or wrong answers, I would simply like to understand your perspective.    

Strongly 
disagree 

Disagree Neither agree nor 
disagree 

Agree Strongly 
agree 

Don’t 
know 

I like this photo       
I think this photo would perform well on social media (i.e., great number of likes, 

comments, shares)       
I would like to participate in the activity shown in this photo       
If I see a photo of an activity like this on Instagram and it performs well (great number of 

likes, comments, shares), I want to recreate it       
Photos like this motivate me to participate in the shown activity, regardless of the exact 

location       
Photos like this motivate me to participate in the shown activity in the same area where 

the photo was taken       
A good view is more important than protected goods/areas       
When planning activities, I search for this kind of posts on Instagram       
I like to use content like this for inspiration       
I would not mind breaking the rules when doing an activity shown in the photo       
I would unfollow the creator for posting this kind of photograph        

6. Explanation + same set of statements about the photograph 

The photo shown here was taken in a part of a national park where walking off the trails is strictly prohibited and the making of this photograph to 
obtain the desired “story-telling effect” may have caused negative impact on protected species. 

Re-taking photographs like the shown photo (and re-doing hikes) in prohibited areas based only on information provided by Instagram has been 
found to cause harm to protected goods/areas before – e.g. moss damage in Iceland. 

Knowing this information, please answer the following set of questions again. There are no right or wrong answers, I would simply like to un-
derstand your perspective. 

(The same set of statements as in part 4) 

7. Nature conservation on Instagram 

Instagram has attracted increasing criticism in the society about some of its users who are causing damage to some nature reserves by, for example, 
trampling rare and protected plants and flowers. On the other hand, it was shown that social media-based data can also be of importance for nature 
conservation efforts and new social media-based approaches. I would like to learn about your perspective on the following statements. For your 
answers, please tell me how much you agree or disagree with each of the statements below.    

Strongly 
agree 

Agree Neither agree nor 
disagree 

Disagree Strongly 
disagree 

Don’t 
know 

I see nature conservation related content on Instagram       
I like to see nature conservation related posts in my feed       
I search for nature conservation related content on Instagram       
I prefer nature conservation related content to other types of content       
Instagram is an important source of information related to nature conservation for me       
Instagram is a good place to share nature conservation related information       
I would support (follow, like, comment) creators promoting nature conservation       
Nature conservation is presented on social media in a negative way       
I have the feeling nature conservation is sufficiently talked about on Instagram       
Promoting nature conservation related content would make me unfollow a creator       
I wish for more nature conservation related content on Instagram       
Instagram plays/can play and important role in nature protection       
Knowing a creator has damaged protected goods/areas for a photo/video would 

change my sentiments towards him/her/them       
I am familiar with nature conservation projects based on Instagram data       
I am interested in this topic (role of Instagram in nature protection)       
I see geotagging locations as problematic       
I wish to know the “behind the scenes” information on postings (e.g. where it was 

taken, under which circumstances etc.)       
I follow profiles of protected areas on Instagram       
Profiles of protected areas provide an important source of information on nature 

protection for me       
The information provided by profiles of protected areas is clear to me (clear = I fully 

understand it)       
I wish profiles of protected areas would improve (better quality of posts, more posts 

etc.)       

J. Šmelhausová et al.                                                                                                                                                                                                                           



Biological Conservation 276 (2022) 109787

9

8. User and Instagram 

How often do you use Instagram?  

○ Daily  
○ 5–7 times a week  
○ 3–5 times a week  
○ <3 times a week  
○ 3–5 times a month  
○ <3 times a month 

I would classify myself as:  

○ mainly content creator (photographer, videographer, blogger…)  
○ content consumer  
○ Both  
○ Other: 

The average amount of time I spend on Instagram per day is about … Min. (insert approximate time per 24 h).    

Strongly 
disagree 

disagree Neither agree nor 
disagree 

Agree Strongly 
agree 

Don’t 
know 

I like to follow trends on Instagram       
I tend to recreate photos from other creators       
Likes are important to me       
I always read post captions       
I watch Instastories       
I never tend to skip longer Instastories       
I search for geotagged locations       
Good storytelling of the content is important to me       
I always geotag locations on my posts       
Instagram is a travel inspiration for me       
Instagram provides lifestyle inspiration for me       
Creative content is more important to me than informational content       
It is more important to me if the content is interesting than if it’s real (I don’t mind 

photo alterations etc.)        

I like the content I follow to be: 
Preference rating 1–5: 1 = most preferred; 5 = least preferred    

1 2 3 4 5 

Eye-catching      
Related to current happenings      
Innovative      
Regional      
Informational      
Fun      
Creative      
Artistic         

- Other: 

I use Instagram for:  

○ Fun  
○ Work  
○ Inspiration  
○ Keeping in touch  
○ Information  
○ Creative outlet  
○ Other: 
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I prefer to learn new information from:  

○ Stories  
○ Feed posts  
○ Reels  
○ IGTV 

9. User info 

Gender:  

○ Male/Female/diverse 

Age:  

○ <14/15–24/25–34/35–49/50–69/70+

Country of residence  

○ Germany  
○ Austria  
○ Switzerland  
○ Other 

Highest completed educational degree  

○ No schooling completed  
○ Primary school  
○ High school graduate, diploma, or the equivalent  
○ Vocational school, technical college  
○ Trade School  
○ Bachelor’s degree  
○ Master’s degree  
○ Doctorate degree  
○ Prefer not to say 

10. Last page 

Thank you for participating in this survey. If you would like to leave a comment or feedback, please answer below: 
If you are interested in the result of this survey, please leave your email address below: 

Appendix 2. Pictures used in the online survey 
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1) Copyright: sat/shotshop.com 2) Copyright: Kotangens/Shotshop.com 3) Copyright: Kotangens/Shotshop.com 4) Copyright: mihtiander/shotshop.com

5) Copyright: Wiliam87/Shotshop.com 6) Copyright: rebaisilvano/shotshop.com 7) Copyright: Jitka Smelhausova 8) Copyright: Jitka Smelhausova

Appendix 2. Examples of photographs of outdoor recreational activities (i.e. hiking, biking, off-road motorbiking, off-road driving) with potentially negative im-
pacts on protected areas used in the online survey. 

Appendix 3. Social media campaign 
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Appendix 3. Social media campaign to promote and share the link to the online survey. 

J. Šmelhausová et al.                                                                                                                                                                                                                           



Biological Conservation 276 (2022) 109787

13

References 

Arts, I., Duckett, D., Fischer, A., van der Wal, R., 2022. Communicating nature during 
lockdown – how conservation and outdoor organisations use social media to 
facilitate local nature experiences. People Nat. 4, 1292–1304. https://doi.org/ 
10.1002/pan3.10387. 

Baksh, M., 2019. Natural places & digital spaces: challenges and opportunities for 
instagram in biodiversity conservation [WWW document], York Space, MES Major 
Papers. URL: https://yorkspace.library.yorku.ca/xmlui/handle/10315/36975. 
(Accessed 21 April 2022). 

Barry, S., 2014. Using social media to discover public values, interests, and perceptions 
about cattle grazing on park lands. Environ. Manage. 53, 454–464. 

Bickford, D., Posa, M.R.C., Qie, L., Campos-Arceiz, A., Kudavidanage, E.P., 2012. Science 
communication for biodiversity conservation. Biol. Conserv. 151 (1), 74–76. https:// 
doi.org/10.1016/j.biocon.2011.12.016. 

Bombaci, S.P., Farr, C.M., Gallo, T., Mangan, A.M., Stinson, L.T., Kaushik, M., Pejchar, L., 
2016. Using twitter to communicate conservation science from professional 
conference. Conserv. Biol. 30 (1), 216–225. https://doi.org/10.1111/cobi.12570. 

Chapron, G., Levrel, H., Meinard, Y., Courchamp, F., 2018. Satire for conservation in the 
21st century. Trends Ecol. Evol. 33 (7), 478–480. https://doi.org/10.1016/j. 
tree.2018.04.017. 

Charmaz, K., 2014. Constructing Grounded Theory. Sage, London.  
Clements, R., Foo, R., Othman, S., Rahman, U., Ruqaiyah, S., Mustafa, S., Zulkifli, R., 

2009. Islam, turtle conservation, and coastal communities. Conserv. Biol. 23 (3), 
516–517. https://doi.org/10.1111/j.1523-1739.2009.01216.x. 

Conti, E., Lexhagen, M., 2020. Instagramming nature-based tourism experiences: a 
netnographic study of online photography and value creation. Tour. Manag. 
Perspect. 34, 100650 https://doi.org/10.1016/j.tmp.2020.100650. 

Correia, R.A., Ladle, R., Roll, U., 2021. Introduction. Conserv. Biol. 35 (2), 395–397. 
https://doi.org/10.1111/cobi.13700. 

Cuomo, M.T., Tortora, D., Festa, G., Giordano, A., Metallo, G., 2016. Exploring consumer 
insights in wine marketing: an ethnographic research on #Winelovers. Psychol. 
Mark. 33 (12), 1082–1090. https://doi.org/10.1002/mar.20942. 

De Garis, C., 2018. Instagram discovers Esperance: Social media delivers a tourism boom 
to remote WA town, [WWW document]. URL: https://www.abc.net.au/news/20 
18-01-20/esperance-instagram-tourism-boom/9345614. (Accessed 7 June 2021). 

Dickinson, G., 2019. Liked to death – five places that Instagram put on the map, then 
ruined. Luxury Travel Advisor. [WWW Document]. Retrieved from URL: https 
://www.luxurytraveladvisor.com/destinations/liked-to-death-five-places-instagram 
put-map-then-ruined. (Accessed 23 July 2021). 

ESOMAR, GRBN, 2022. Guideline on duty of care: protecting research data subjects from 
harm. https://esomar.org/code-and-guidelines/guideline-on-duty-of-care. (Accessed 
26 August 2022). 

Helkkula, A., Kelleher, C., Pihlström, M., 2012. Characterizing value as an experience. 
J. Serv. Res. 15 (1), 59–75. https://doi.org/10.1177/1094670511426897. 

Hiemstra, G., 2017. How social media perpetuates Cliché photography, [WWW 
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