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Abstract

:

Biodiversity is a fundamental part of sustainable development, yet it is threatened by numerous factors associated with human population growth. The current lack of broad-based support for biodiversity conservation may be explained by the widening gap between people and nature. In order to conserve biodiversity, people should be engaged in biodiversity, yet it is not yet clear what potential is present in highly urbanized environments. We conducted semi-structured interviews with twelve biodiversity communicators in the Netherlands, a highly urbanized country, and used their perceptions and experiences to explore motivations, opportunities and challenges for expanding the role of biodiversity in people’s lives in an increasingly urban world. Overall, the interviewees perceived the current role of biodiversity in laypeople’s lives to be too limited, but they were positive about the potential to expand the role. Based on communicators’ perceptions potential lies in a combination of direct exposure to biodiversity outdoors, the media, and education. Furthermore, strategically designed communication is also expected to play an essential part in opening people’s eyes for biodiversity. The results are valuable both at national and international levels, as they can motivate and aid professionals operating in urbanized contexts at reaching out to their audiences about biodiversity.
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1. Introduction


There is a growing recognition that biodiversity is essential for sustainable development, reflected in the Sustainable Development Goals adopted by all United Nations member states in 2015 [1]. Increasing evidence demonstrates that biodiversity directly and indirectly contributes to sustainability, as it is interwoven with the three pillars that support a sustainable world: economy, society and environment [2,3,4]. Given this, biodiversity will be vital for meeting the needs of both current and future generations [4,5].



Biodiversity has been linked to critical processes and functions in ecosystems [6,7], and to people’s well-being and health [8,9]. For instance, biodiversity supports food production, which may reduce poverty, and urban vegetation may enhance citizens’ mental state [10,11]. Biodiversity further provides people with educational opportunities and other enriching ways of interacting with nature [12,13,14,15]. In line with this, it has been argued that biodiversity should be included in education for sustainable development [16] and sustainable urban development [17,18,19].



However, while the importance of biodiversity for sustainable development is receiving increased attention, biodiversity itself is rapidly declining [20,21]. Ecosystems, species and populations are exposed to numerous threats, including loss and deterioration of natural habitats, overexploitation of organisms, and climate change [22,23]. As a result, species are becoming extinct at a speed of up to 1000 times the natural background rate of extinction [24,25], and worldwide around 1 million species of animals and plants are now threatened with extinction, many within decades [22]. If biodiversity loss continues, this will have far-reaching consequences, as it may compromise valuable contributions of biodiversity to ecosystem services, ultimately limiting its potential for sustainability.



Although biodiversity conservation has received attention in national and international agendas [26,27,28,29,30], focus seems to have been largely on legislating access to (genetic) resources [31,32,33,34]. Furthermore, current mobilization of the public seems to fall short given the severity of the biodiversity crisis [35]. This is worrisome, as protection of biodiversity depends on broad-based support from the public for continuous budgets and acceptance [36,37]. Moreover, public concern about biodiversity may encourage decision makers and drive public policy [38,39], and the current limited involvement from society will probably be insufficient for governments to change course [40].



1.1. Connecting People and Biodiversity


The lack of public support may be due to the widening gap between people and nature that is occurring simultaneously with the decline in biodiversity [41]. As the human population grows, natural habitats are converted to anthropogenic environments, which may cause an extinction of experience: a cycle of reduced opportunities for people to experience nature, apathy towards the natural world, and further degradation and loss of nature [42,43,44]. Exacerbating this loss of opportunity and orientation are people’s fading memories of past levels of biodiversity, so that younger generations get used to lower baselines [45,46,47,48]. This masks the total decline and results in lower expectations regarding the quantity and quality of nearby nature [41].



The decline in biodiversity and the disconnection between people and nature are also reflected in society. It has been reported that nature is portrayed less than before in cultural products such as songs and film scripts [49,50] and that nature vocabulary is lost from societal and daily conversation [51,52,53,54,55,56]. Moreover, studies in different countries have suggested that laypeople’s ecological knowledge is decreasing [57]. There is a growing literature suggesting a general lack of biodiversity awareness in the lay public [58,59,60,61]. For instance, people may not be aware of species richness in their immediate environment [19,62,63,64].



These trends are worrisome, as they could make it hard to engender broad-based support for biodiversity conservation. A public illiterate about biodiversity will further not be equipped to make informed decisions. To change this, people need to be engaged in biodiversity, and improved strategies and various forms of communication are required to disseminate biodiversity effectively to society. In particular highly urbanized countries are faced with the challenge of making biodiversity an issue that all people can relate to [65].



However, it is not yet clear what potential is present in areas that have become or are becoming increasingly urbanized. While it will be harder to provide urbanites with direct experiences of wilderness, cities do harbor synanthropes: species that adapt well to environments made by humans [66,67]. Moreover, while city dwellers may have fewer nature experiences outdoors [68], they can still learn about biodiversity via various vicarious sources, which are abundant in urban environments [69]. More research is required to establish whether the urban environment is sufficient for human-nature interactions to unfold, and what role communication could play.



Exploring best practices in biodiversity communication is a good first step towards expanding the role of biodiversity in laypeople’s lives. People who professionally communicate biodiversity to a lay audience have gained personal experience with disseminating information about biodiversity in many forms. Moreover, they are faced with challenges associated with the rapidly urbanizing world, including loss of nature experiences and knowledge in their audiences. Finally, while contact between people and nature may be declining, biodiversity communicators are expected to play an increasingly important role in promoting awareness and support for biodiversity conservation. Exploring their perceptions and personal experiences therefore sheds light on the potential to raise biodiversity awareness and support even in the most urbanized countries. Such insights are valuable at international levels and may empower those involved in nature communication and education, which could ultimately help avert biodiversity loss.




1.2. Aim of the Study and Research Questions


We conducted an interview study with 12 biodiversity communicators in the Netherlands, one of the most urbanized and densely populated countries in the world, with 92% of the population residing in cities [70]. Although levels of education in the Netherlands are relatively high, biodiversity awareness is limited [60,71,72]. In addition, Dutch citizens were found to be a little less positive about the importance of biodiversity than people from other members of the European Union, and relatively few felt personally affected by biodiversity loss [73].



The study presented in this paper was part of a larger project on communicating biodiversity. We adopted a qualitative approach, as we aimed to explore in depth the range in individual perceptions. We aimed to answer the following questions:




	(1)

	
How do biodiversity communicators perceive the current role of biodiversity in Dutch laypeople’s lives?




	(2)

	
How do biodiversity communicators perceive the desired role of biodiversity in Dutch laypeople’s lives?




	(3)

	
According to biodiversity communicators, which potential is present for expanding the role of biodiversity in laypeople’s lives in The Netherlands?




	(4)

	
What are best practices in communicating biodiversity amongst Dutch biodiversity communicators?











2. Materials and Methods


To explore in depth the perceptions of Dutch biodiversity communicators we adopted a qualitative research approach, conducting semi-structured interviews and using qualitative content analysis. We chose a qualitative methodology as it provides opportunities and flexibility suitable for grasping the variety of views in different people [74,75]. In this way, the approach can also complement quantitative studies.



2.1. Selection of Participants


We targeted biodiversity communicators in the Netherlands, regarded as people who communicate nature or biodiversity in their paid or voluntary work to the general public, or to specific groups such as children, farmers or building contractors. As we aimed to map the range in perceptions instead of quantifying the frequency of certain views or generalizing an ‘average view’ [76], we purposively searched for people within and outside of our network with different professions or voluntary work and different mediums of communication. When a potential interviewee was found, an invitation was sent via e-mail or social media (e.g., LinkedIn).



Within twelve interviews we achieved saturation, evidenced by repetition of certain answers and arguments provided by the interviewees. As the number of participants was sufficient for the aims of our study (e.g., we did not seek to quantify differences between gender) we decided to stop the sampling process at that point. This was in line with Guest, Bunce, and Johnson [77], who concluded that a sample of twelve interviews would be sufficient for discovering a full range of themes and for crafting a stable codebook. The interviewees, aged 28 to 65, included 6 men and 6 women (see Table 1).




2.2. Instrument


The interviews were semi-structured and covered in the following order:




	
the role of biodiversity in the profession and personal life of the interviewee



	
the role of biodiversity in the lives of Dutch laypeople, as perceived by the interviewee



	
potential to expand the role of biodiversity in Dutch laypeople’s lives, as perceived by the interviewee.








These themes were chosen in light of existing literature and the overarching research project on communicating biodiversity of which the study was part. The sequence of the three themes was chosen, because an initial focus on participants themselves would be a good starting point for them to start thinking about the lay public and the Netherlands in general.



We used an interview guide with mainly open-ended questions. Per theme questions were phrased in a neutral and non-leading way (e.g., ‘How do you perceive…’ and avoiding ‘Don’t you think that…?’). In addition to the main questions, keywords and possible follow-up and probing questions were added to the interview guide to anticipate and facilitate in-depth exploration. In practice participants regularly raised issues referred to in the questions even before these questions were asked, which confirmed the natural flow in the themes and questions.



In this paper we use the term biodiversity in line with the definition of the Convention of Biological Diversity as “the variability among living organisms from all sources including, inter alia, terrestrial, marine and other aquatic ecosystems and the ecological complexes of which they are part; this includes diversity within species, between species and of ecosystems” [26]. To account for differences in interpretation of the multi-dimensional and value-laden concept [78,79,80,81], we asked each interviewee as a first question to express their view on the term.



To test the interview guide a pilot interview was conducted, after which formulation and order of some questions was altered. The interview guide can be found in the Supplementary Materials.




2.3. Conducting the Interviews


All interviews were conducted in 2018 and 2019 by the first author, who made individual appointments with the participants beforehand. Each interview was in Dutch, face to face and conducted at a quiet place (e.g., a private office). On the way to each interview the interviewer prepared mentally by ‘bracketing’ [82], and before the interview started he aimed to establish rapport with the interviewee, e.g., by reassuring the participant that there were no wrong answers [75].



Before the first interview question was asked, the study and interview were briefly introduced without directing the respondent towards certain themes. All respondents were guaranteed anonymity and informed consent was obtained from the participants via a written consent form (see Supplementary Materials). No time restrictions were placed on the interviews, and the respondents were informed that they were free to leave at any time. After permission was granted by the participants, interviews were audio-recorded.



To allow for a natural flow of the conversation, participants were encouraged to elaborate on their answers, and the interviewer followed where the participants would lead him. As a result, the order of the questions occasionally differed from the sequence in the interview guide. Moreover, certain questions were rephrased so that they fitted the respondent (e.g., primary school teacher Lori was asked about her classroom experience). Lastly, to allow for emerging insights, some interview questions were added or rephrased as the research progressed, which is important for uncovering new concepts and exploring themes thoroughly [83]. For instance, in the first interview the influence of the media on people’s perceptions of biodiversity emerged, so we added questions related to this subject in following interviews. For the above reasons each interview was unique concerning the exact order of the questions, the time spent on each specific question, and the depth with which each theme was explored. On average the interviews lasted 1 h 30 min (1 h 15 min–2 h 30 min).




2.4. Analysis


Audio-recordings of the interviews were transcribed verbatim using Express Scribe (version 8.14). The transcribed interviews were coded and analyzed with ATLAS.ti (version 8.2.34), following the basics of thematic analysis as described by Braun and Clarke [84].



The transcripts were analyzed in three phases. In the first phase, the first author took stock of the data by skimming through the transcripts, and he designed an initial set of codes. Some codes were based on the literature and the research questions, while others emerged from the data. The first and last author checked the reliability of the codebook as suggested by Evers [85] by independently coding one transcript and comparing their results; discrepancies were resolved after discussion, e.g., a few codes were refined and clarified. For instance, it was decided that the code ‘Prof_role_personal’, concerning the role that biodiversity plays in the personal life of the interviewee, should exclude past experiences, as the code ‘Prof_expanded’ already covered that. The two researchers then independently coded a second transcript, and after discussion the researchers concluded that the codebook was now stable and reliable. The final codebook can be found in Table 2.



In the next phase, the first author coded the remaining transcripts, meanwhile writing memos. For each code, variation was mapped and patterns were sought in segments from all transcripts taken together. Moreover, overarching outcomes and relationships between different codes were traced (e.g., by comparing and connecting coded segments from different codes). For instance, it became clear that in describing ways to expand the role of biodiversity in people’s lives, interviewees referred to both past and current experiences with nature, which were part of different codes. Progress was regularly discussed by all three researchers.



In the third and final phase, the outcomes of the analysis were put into a broader perspective, by making connections to the literature and by determining possible future directions for research.





3. Results


We describe results within four overarching themes: (1) current role of biodiversity in Dutch laypeople’s lives, (2) desired role of biodiversity in Dutch laypeople’s lives, (3): potential to expand the role of biodiversity in Dutch laypeople’s lives, and (4): best practices in communicating biodiversity amongst Dutch biodiversity communicators. In line with O’Brien et al. [86], we selected quotations that clearly articulated general patterns in the data to illustrate findings, and translated them from Dutch to English. Ellipses show where parts of the sentence non-essential to the meaning were omitted. To ensure anonymity pseudonyms have been used to indicate participants.



3.1. Theme 1: Current Role of Biodiversity in Laypeople’s Lives


We asked the biodiversity communicators how they perceive the current role of biodiversity in laypeople’s lives. Overall the interviewees consider the role to be rather limited. Several express that most citizens do enjoy and appreciate biodiversity consciously or unconsciously, apparent from recreation in greenspace, anecdotes at social gatherings, and conversations about local wildlife, yet the interviewees also argue that laypeople’s perceptions of biodiversity are incomplete, and their connection with it superficial. According to the communicators, biodiversity only plays a big role in the lives of a small group of hobbyists and nature lovers who regularly visit nature (e.g., to watch wildlife).



3.1.1. Lack of Knowledge


The majority of the communicators note that many laypeople have poor knowledge of biodiversity. For instance, it is mentioned that people do not seem to understand that different species depend on each other. Dale exemplifies this by referring to people who put up nest boxes, as they would like to see more birds, yet they do not want insects.



In particular, it is mentioned that many citizens, adults as well as children, know little about species occurring in the local environment. It seems that perceptions are directed more to charismatic, exotic species. When self-employed writer John presented one of his books to a group of rural children and showed them a common coot (Fulica atra), he recalls his surprise when none of them succeeded in identifying the bird, even though it can be found almost everywhere in the Netherlands:


I thought that they would start shouting ‘COOT!’ (laughs) That did not happen. And then (…) hesitantly, you know: “grebe?”



(John)







Several communicators further describe that laypeople are not aware of changes in biodiversity. For instance, Shane refers to his vacation on Hawaii, where he noticed tourists in awe of the jungle, not aware of the deteriorating ecosystem, where invasive species have replaced native species:


Actually, not one tree or plant is native there, they are all exotic. But their experience is totally awesome: “The nature on Hawaii is marvellous!” That is what people tell you, while my heart aches as I’m walking there.



(Shane)







In line with this, Julia expresses that many Dutch citizens have forgotten how varied and biodiverse meadows looked in the past:


They rush past those bright green deserts thinking: “oh yes, those are meadows”. But that is not true. Those bright green fields, that is all just desert. An ecological disaster zone.



(Julia)








3.1.2. Ambivalent Attitudes


Apart from a lack of knowledge, the communicators express that laypeople’s attitudes towards biodiversity are mixed. They mention that many laypeople do not see themselves as part of nature and in line with this, several note that many citizens do appreciate biodiversity, yet from a distance. For these people, nature is miles away, and should not be in their backyard:


There are many people who say: "you know, we shouldn’t aim to turn cities into nature reserves. There are nature reserves and there are cities, and there is countryside. Countryside that’s where potatoes should be harvested, cities are where people drive around or get stuck in traffic, and nature reserves, that’s where deer roam and birds sing.”



(Oliver)







In addition, several interviewees mention that people seem unaware of what biodiversity offers them. For instance, Oliver mentions that some people may say they do not really like nature, whereas in fact they will enjoy bird sounds in a park. Furthermore, exciting elements of nature regularly go unnoticed by people, and people may not realize that species viewed as a nuisance may in fact provide balance in the ecosystem, thereby preventing pests later on. Several communicators argue that laypeople often focus on a small number of obvious utilitarian services that biodiversity provides:


A tree is for providing shade, a tree is not for insects or for birds. And parks exist because you want to be able to walk somewhere (…) It is more like a décor. (…) That it’s a tree that constitutes a living community of insects and herbivores and fungi, most people are not aware of that and therefore do not appreciate that. (….) I think that’s a great shame, because people no longer see the dynamics and the interesting phenomena.



(Dale)







Others too describe that the lay public may use biodiversity as a décor. Shane notes that predominantly exotic biodiversity, such as tigers and elephants, is used as background scenery to pose with for pictures, while Oliver describes the ambivalent attitudes that people may display towards city animals:


One day they feed pigeons and the other day they say "they shit on everything". (…) Once (pigeons) are called “flying rats” and then again they are "so beautiful”, and then they take a picture of the bridge together with those pigeons, and say "the city is such a beautiful place".



(Oliver)







Taken together, the interviewees think that many Dutch laypeople perceive biodiversity in a limited and superficial way, as many citizens lack knowledge of biodiversity, show mixed attitudes, and seem unaware of what biodiversity could offer them.





3.2. Theme 2: Desired Role of Biodiversity in Laypeople’s Lives


When asked to describe the desired role of biodiversity in laypeople’s lives, many biodiversity communicators express that it is a shame when people are unaware of biodiversity and the role that it could play in their lives. They describe the relevance and value of biodiversity in their own lives, and advocate expanding the role in laypeople’s lives:


I think the world around us is so fascinatingly beautiful. I really can’t understand that so many people are so indifferent about it. I think that it’s a shame, because I think it can enrich your life.



(Rick)







3.2.1. Basic Knowledge and Awareness


According to the interviewees, laypeople should have a general understanding of biodiversity. Amy mentions the importance of understanding ‘the big picture’ or ‘system’ from an ecological and evolutionary point of view, and she prioritizes concepts and knowledge about processes. Similarly, Matt emphasizes that people should be aware that biodiversity provides stability in an ecosystem, and that species are connected to each other and to the environment. In line with this, Oliver states:


Being aware that your life and the life of all those plants and animals are connected in a certain way, and that you have an impact on those other species, and vice versa they also have an impact on you, I think that that realization is important, that you understand that you cannot completely shut yourself off from that.



(Oliver)







Furthermore, several communicators argue that laypeople should have basic knowledge about species:


Children must know the difference between a frog and a toad. I seriously think that that’s important. And that you know that it’s a cold-blooded animal. And of course that you have mammals…How many adults would call a deer “roe”. Honestly, that makes my hair stand up on the back of my neck.



(Julia)







However, the opinions of the interviewees differ as to which level of specificity is required. Several communicators prioritize that people can distinguish species or know in-depth information about them, instead of naming them:


Whether you know that a grebe is called a grebe, I find that less interesting than its behavior.



(Amy)







In line with this, Oliver mentions that in order to enjoy bird sounds, you do not really need to know which species is singing. In his view species names are labels that have little value in themselves, although you do need them when you communicate about species. In contrast, a few communicators strongly advocate the value of species identification skills and the relevance of names. For instance, John compares species, including their names, to words that a person needs to talk the language of nature, and he sees naming as a necessary step towards knowing more about species and loving them.



Independent of the level of specificity, the majority of the communicators stress that people should become familiar with local flora and fauna. For instance, Helen would like children to know which birds live in their neighborhood, and Oliver mentions that children should become aware that hedgehogs not only live in the forest, but also visit gardens. Primary school teacher Lori argues firmly that not only her pupils but people in general should get to know native species, and compares this to knowing the city or country where you live. She sees it as part of connecting to the environment and believes that native flora and fauna should be the starting point in learning about biodiversity:


I think it is strange when you sit in your garden and you do not recognize a red admiral that flies past you, while you do know the name of a butterfly in Brazil. Well, it shouldn’t be like that. First you should know what you have in your own country, and only then what is on offer abroad.



(Lori)








3.2.2. Value of Biodiversity Knowledge


The communicators provide different arguments why laypeople should learn about biodiversity. Some mention that knowledge about biodiversity can enhance a person’s well-being in nature; e.g., because species that pose risks such as nettles can then be avoided, while fear for harmless species such as dead nettles (Lamium) is reduced. Moreover, several interviewees argue that knowledge can add joy to the experience of nature. In particular, John voices this thought strongly, and he draws from his personal experiences as a diver in the Grevelingen, a Dutch salt lake:


Incomprehensible how people went diving in the Grevelingen without knowing species. At least, that is really not fun! The water is cold, cloudy…In order to have fun diving there you need to recognize that small sea squirt, and that anemone, and thus also all that little stuff.



(John)







Even in the absence of a real encounter, John argues that knowledge may trigger feelings of joy:


Just knowing that a tiger is living somewhere, (…) even if you don’t see it, is sufficient for me. So the knowing is very important.



(John)







Several interviewees further point to a link between knowledge and awareness, i.e., that knowledge can ‘open people’s eyes to what is out there’, again providing people with positive experiences:


If you don’t know at all that it exists, then you don’t see it. You will just cycle past two grebes in courting display, but you won’t realize it. But if you know it exists, then you notice it, and then you probably also like to see and recognize things.



(Amy)







Similarly, it is noted by several communicators that knowledge about biodiversity can provoke curiosity and spark a sense of wonder. Thereby, basic knowledge may encourage people to learn more:


Suppose you know five species of trees (…) only then will you see “Damn it, that is not an elm, that must be something else. So what is it then?" You are only going to wonder about that if you already know those five.



(John)







Nature educator Carol also believes that knowledge can induce interest, yet she also witnessed the opposite. She recalls that during one of her excursions a boy with well-developed identification skills quickly labeled a honeysuckle plant and walked on, while other children were mesmerized by the plant’s tropical vine-like appearance. Therefore, Carol argues that knowledge, ‘head’, should always go hand in hand with ‘heart’ and ‘hands’.



Finally, the communicators argue that knowledge about biodiversity may ultimately contribute to pro-environmental attitudes and pro-environmental behavior. For instance, it is expressed by several interviewees that growing awareness about species can trigger feelings of admiration, appreciation, and care for them. Julia is convinced that humans have an innate love for nature that needs to be stimulated via education. High school teacher Amy hopes to empower her pupils via her teaching, so that they can make informed decisions, e.g., about making a bee-friendly garden or giving money to environmental charities. In line with this, Tara mentions biodiversity awareness as an important precursor for sustainability and ‘a better world’.



Overall, the communicators attach great importance to biodiversity, and to the role of it in laypeople’s lives, and this motivates them in their profession. Via their work many of the communicators hope to broaden people’s perceptions of biodiversity and trigger their interest and sense of wonder, which they think could ultimately instill feelings of love and care for nature and the environment. Most importantly, the interviewees want to offer people the chance to open their eyes for biodiversity. In the following section we will distill opportunities and challenges in expanding the role of biodiversity in laypeople’s lives from the experiences and thoughts of the communicators.





3.3. Theme 3: Potential to Expand the Role of Biodiversity in Dutch Laypeople’s Lives


The biodiversity communicators were asked how they perceive the potential in the Netherlands for laypeople to learn about, and develop interest and appreciation for biodiversity. We discuss opportunities and challenges in three main areas: (1): direct experience with available biodiversity, (2): media, and (3): education.



3.3.1. Potential of Direct Experience with Available Biodiversity


Most importantly, the communicators firmly argue that even though the Netherlands is highly urbanized, there exist many opportunities for people to come into contact with biodiversity. Julia and Oliver note that Dutch biodiversity is actually surprisingly rich, as the country constitutes a river delta:


I think that the opportunities are huge in the Netherlands. (…) There is no country in the world with such rich biodiversity…for we are and will always be the river delta of Europe. So it is just one large, wet mess here. And we know that, but we don’t realize how cool that is. Because we like to see impressive mountains, but how rich is biodiversity there? Here biodiversity is rich, due to that soggy mess. That’s why we have so many species.



(Julia)







Moreover, the communicators stress that biodiversity is not limited to nature reserves and that plants and animals can be found in abundance in cities too:


Nature doesn’t start at a nature reserve. (…) Nature starts right outside your front door. (…) There are always lichens on the pavement.



(Julia)







Lori refers to the tiny pond in her own city garden, in which she counted over 80 smooth newts and 40 toads, while Oliver mentions the port area in Rotterdam, where a large and healthy population of rabbits can be found, in addition to orchids, vast numbers of butterflies, and seals. Several interviewees even state that in the Netherlands nowadays biodiversity is probably higher in cities than in rural areas, where biodiversity has declined. Therefore, species may actually be more readily encountered in cities. In line with this, Rick mentions that fascinating natural phenomena take place even in gardens:


I sometimes tell an audience, when I give a lecture: “You don’t need to watch television. If you have a nice, good garden, a soap opera will be performed right in front of you. That just happens, at least when you see it, when you pay attention to it”.



(Rick)







However, although the interviewees note that biodiversity is present, limitations to direct experiences with it both in and outside of cities are voiced as well. Several communicators describe that in a densely populated country, people face many distractions. For instance, although there are nature reserves in the Netherlands, Shane argues that high visitation numbers detract from the experience of nature there. Similarly, Amy describes that urban children often face distractions on their way to school, such as traffic, shops, and playgrounds, so they are more likely to overlook biodiversity, even though species may be as numerous inside as outside of cities.



In addition, it is mentioned that availability of and accessibility to greenspace differs between locations. For instance, Lori argues that in light of safety, children living in cities with lots of traffic have less freedom of movement to explore their neighborhood. Furthermore, several communicators note that biodiversity is rarely integrated in urban design:


What you notice is that at the drawing table, when the plan is actually designed, there is never an ecologist, but always a landscape architect. And landscape architects love cultivated trees, (…) they love sleek design, neat little rows…



(Shane)







In line with this, city parks are often overregulated, as they are generally expected to look tidy and not be of any nuisance. For instance, Helen recalls that her idea of planting thorny bushes in the natural community garden that she initiated, was challenged as it might cause childrens’ trousers to be torn. Similarly, Shane experienced that a housing association incorrectly assumed that residents wished for house sparrows to be removed from their street, whereas in fact they considered the birds part of their home.



Rick argues that future cities should incorporate more greenspace, and he states that the potential in raising people’s awareness of biodiversity will depend on it:


If we continue with the current vision on shaping and building cities, then indeed there is a substantially lower proportion of the Dutch population for which potential will exist to open their eyes.



(Rick)








3.3.2. Potential of the Media


In addition to direct experiences of biodiversity, communicators also mention indirect ways that hold potential for expanding the role of biodiversity in laypeople. In particular, it is expressed that the media can help raise awareness about and trigger interest in biodiversity. Primary school teacher Lori notices the impact of the media in her classroom:


Of course you have got the BBC. And now the Netherlands of course is also starting to make fantastic nature films…And the children here who are allowed to frequently watch nature films, well, you just notice that, they know a lot.



(Lori)







In particular, John attaches great importance to media such as books, photographs, and movies, as he believes that they add value to outdoor observations. He argues that outdoor animal sightings are often brief and disappointing, and that indoor materials such as books with beautiful photographs can counterbalance this. Moreover, he points out that media can portray a tiny beetle just as beautifully as an elephant.



Still, a few limitations related to the media are expressed as well. For instance, several interviewees note that the media involve the use of only a few senses, and that they may distort people’s perceptions of biodiversity. Julia refers to the grassy plains featured in the pre-school television series ‘Teletubbies’, which look nothing like biodiverse meadows:


One big bright green plain. With a small hill. Then there is one flower there, and there is one flower there. (…) As such it is actually already indoctrinated: a meadow looks uniformly green.



(Julia)







Moreover, it is noted that the media feature spectacular images, after investment of much time and effort in shooting them, and that they use bombastic music and sounds. As a result, people may be disappointed by their actual nature experience outdoors. In addition, the communicators note that local flora and fauna currently receive little attention in the media, as exotic species predominate. Self-employed writer John correspondingly expresses that book publishers are usually mostly interested in books about charismatic and exotic animals, such as elephants or birds of prey. Finally, Dale mentions a popular Dutch TV-host of nature series for children, who unintentionally seems to encourage undesirable behavior of handling all animals that are encountered instead of simply observing them.



Taken together, currently the interviewees do not regard the media as a suitable replacement for outdoor nature experiences, yet potential could be increased if the media would broaden their scope to local and everyday biodiversity.




3.3.3. Potential of Education


Finally, education is highlighted by several interviewees as having potential for growing biodiversity awareness. Several communicators argue firmly that younger generations in particular are a suitable target group for learning about biodiversity, e.g., because they tend to be interested in nature and may stimulate their parents to learn about biodiversity as well. In particular, outdoor school activities are thought to add value to education about biodiversity. For instance, primary school teacher Lori expresses enthusiastically that she taught her pupils to use binoculars, and that they went to a city park to watch birds and butterflies. Similarly, nature educator Carol states that children learn much from the outdoor project that she is involved in, as they are allowed to directly experience and explore nature during unscheduled hours, while being assisted by nature educators. High school teacher Amy makes sure outdoor activities are included during the yearly school camp, and she prioritizes biology experiments to be conducted outdoors.



It is further mentioned that nature education should start in primary school and continue into high school, and that it would be helpful to improve the structuring of nature education; e.g., provide weekly lessons about nature or make it compulsory for schools to occasionally visit Dutch nature reserves. Julia argues that the Netherlands is a rich country that should have the means to allocate sufficient time and money to nature education. Finally, in addition to the role that schools could play, educational programs and projects organized by non-governmental organizations are mentioned as a pathway to learn about biodiversity, such as the OERRR-club for children from Natuurmonumenten and the webcam project ‘Enjoy Spring’ from Vogelbescherming Nederland.



However, a few challenges to expanding the role of biodiversity via education are also noted. For instance, it is mentioned that currently Dutch school budgets for nature education are very limited. Moreover, primary school teacher Lori expresses that young children are often very enthusiastic about nature, yet they seem to lose their interest later on, as high schools spend little attention on nature education. However, high school teacher Amy argues that young adolescents are mostly interested in their own bodies during puberty, so biodiversity is more suitable for lower and higher ages. Moreover, she states that high school curricula are already packed with other important topics that demand attention (e.g., global diseases and food production):


If I were to set priorities, then knowledge about nature would rank relatively low I’m afraid, because I think those other things are also very important to them.



(Amy)







Finally, barriers are mentioned that prevent teachers from doing outdoor projects; e.g., that they can be a hassle to organize, or that suitable locations to do the projects can be far away. Dale further mentions that to avoid risks, schools do not always allow children to freely explore and experience nature, as he noticed when he suggested to do a bumblebee project with high school children:


So I thought “they are going to catch bumblebees”. Well that was out of the question according to the school, (…) because “there could be someone allergic to bee stings and bees are dangerous, they sting”. I wonder: how will those children grow up? Please allow them to discover things!



(Dale)







Taken together, despite several challenges, the biodiversity communicators see potential in the Netherlands for laypeople to learn about biodiversity via both direct and indirect experiences. However, they do note that people will need help, and they describe how communication can help realize the existing potential. In line with this, the next section describes how the interviewees communicate biodiversity in their profession, providing further insights into how the role of biodiversity may be successfully expanded in laypeople’s lives.





3.4. Theme 4: Best Practices in Communicating Biodiversity amongst Dutch Biodiversity Communicators


The biodiversity communicators were asked how they communicate biodiversity in their paid or voluntary work. From the interviews we distilled three main considerations that the interviewees keep into account when communicating biodiversity to a lay audience: (1): choosing the right examples, (2): connecting with the target group, and (3): translation via imagination.



3.4.1. Choosing the Right Examples


The interviewees carefully choose examples to communicate. Several communicators mention that they thoughtfully select examples that will spark interest; e.g., topics that are new to the public. Self-employed writer John states that after hearing in a natural history museum from a taxidermist that crows have white feathers underneath their black plumage, he added this surprising detail to the book he was writing. Similarly, editor-in-chief Matt, who works at a zoo, expresses that he includes intriguing details about animal behavior in his texts, and for this he draws from facts that are new to him as well.



Several communicators prefer to communicate everyday examples of local biodiversity, such as common city animals. These may serve as eye openers, showing the public what can be seen in the immediate, often urban surroundings:


Something which is commonplace can very well be a discovery for someone who has never been made aware of it. So when you point out to people such small everyday findings in their own environment, then this will enrich their daily experience.



(Oliver)







One of the benefits of communicating about local flora and fauna is that these can be seen in real life, adding to people’s experience. John highlights native plants in particular as reliable starting points for experiencing biodiversity outdoors, instead of animals like birds, which you may not always encounter:


First have a look at plants, because those you can see anytime and anywhere, and you can name them. (…) When you only look at birds, then you could return home with “it failed”, and with plants you never have that.



(John)







Similarly, lichens are pointed out by a few interviewees as being fascinating subjects for people, especially when they hear interesting facts about them and observe them closely (e.g., with a hand lens).



In addition to local biodiversity, several communicators draw from exotic biodiversity in their communication; e.g., Matt, who works in a zoo. John argues that in communication native biodiversity can be nicely supplemented by exotic biodiversity. He has regularly combined exotic and native animals in his writing, thereby illustrating similarities and simultaneously sparking interest in both local and global biodiversity:


The tiger: fantastic predator. Catches prey three times as heavy as itself. But we have the weasel, and it catches prey twenty times as heavy as itself.



(John)







John further mentions that he frequently combines a range of species in his stories, to illustrate that biodiversity encompasses a multitude of lifeforms, yet he does choose clear representatives for each animal group (e.g., one mammal, one bird, one insect…). In this way he provides focus in his communication. Others also intentionally choose a clear focal point in their communication:


You may point at twenty bird species, but then most of it passes you by. But if you nicely elaborate on just one, so that they really get to know the species, and you talk to those people again weeks later, they say: “Yes, I now see song thrushes everywhere”, or “I see dunnocks everywhere”. (…) Suddenly they see it. It had always been there. Yet now it has obtained meaning.



(Oliver)








3.4.2. Connecting with the Target Group


To communicate successfully, the biodiversity communicators use different ways of connecting to their target group. For instance, several communicators suggest to use interaction, and to think of what appeals to the views and interests of the audience, so that more people coming from different groups can be effectively addressed. Rick, who as a project manager communicates with farmers and site managers, notes that his target group may hold prejudiced views against those who communicate biodiversity. He therefore is careful in choosing the wording in his communication, and he strategically chooses an opening:


Farmers who are interested in nature often are because they like birds, such as meadow birds. And that is then your opening. (…) I always try to connect to the question of the specific person (…). So if I know that you like birds, then I will sketch the importance of insects from the perspective of birds, whereas if I talk to a manager who really loves a specific butterfly - they too exist - then I use that perspective.



(Rick)







Similarly, ecological consultant Shane experiences that clients from building companies, his usual target group, are rarely interested in flora and fauna; they just want to hear the implications that biodiversity present on their building site will have for their project. He therefore tries to find an opening to discuss biodiversity by connecting to clients’ personal experiences with wildlife, and he notices that this makes clients more receptive to discuss and find solutions.



Moreover, in order to strike a chord with the public, multiple communicators point out that they prefer to craft positive messages, as these will be more readily received by the audience. For example, Rick states that a campaign about roadside flowers in which he was involved was named ‘My roadside is flowering’ instead of ‘My roadside is mown’, and Matt and John recommend to communicate possible solutions together with problems. In line with this, primary school teacher Lori emphasizes that in education an enthusiastic role model is vital.




3.4.3. Translation of Biodiversity


When crafting messages, the majority of the interviewees keep into account prior knowledge of their target group by avoiding jargon. For instance, a few interviewees prefer to skip the term ‘biodiversity’ and use ‘nature’ instead, and ecological consultant Shane intentionally avoids scientific species names in his rapports, as he argues that everyday names are more likely to spark interest and create an opening for dialogue. On the other hand, it is also mentioned that in communication some difficult words are fine (e.g., when they are explained) and it is argued that references to species should not be too vague, especially when names are informative:


Every animal should have its name. So if you want to communicate, then “bird” or “insect” is unsatisfactory, “dragonfly” or “butterfly” is also unsatisfactory, yet a “swallowtail” is okay - you know. And I do that intuitively.



(John)







Moreover, the communicators use metaphors to make complex subjects related to biodiversity accessible; e.g., nature educator Carol compares pastures low in biodiversity to deserts, and thinks such translation aids retention. Working at a nature conservation organization, project manager Rick refers to the ‘nectar scale’ which his company designed. Roadside managers and owners can use this scale to determine the value of roadsides for pollinating insects on a scale of 1 to 5. Rick argues that the scale acts like a common language for ecologists, roadside managers and roadside owners, and he notices that the nectar scale motivates participants to improve the score. He links the success of the scale to its accessibility, as it is easy to understand and use:


If you have a scale from one to five, everybody understands that if you score a one, you simply score below par. Yet if you would say “I have a roadside here and there are ten types of plants and five types of insects” nobody or only a few people will grasp that that is actually very few.



(Rick)







In addition to metaphors, the biodiversity communicators also describe other creative ways of translating biodiversity in their communication or education, e.g., to increase interest and retention. For example, several communicators mention that they use mnemonics to help people identify flora and fauna, and some use games to educate their public about biodiversity; e.g., Julia uses the game statues to communicate the lives of animals when she educates children.






4. Discussion


4.1. Current Role of Biodiversity in Dutch Laypeople’s Lives


Biodiversity is seen as a fundamental part of sustainable development [2,3], yet it is under threat by a range of anthropogenic factors [21,22,23,25]. This makes it increasingly important that laypeople are aware of and support biodiversity. However, when we asked twelve biodiversity communicators about the current role of biodiversity in laypeople’s lives in the Netherlands, they considered the role to be limited and fairly superficial. They argued that although Dutch citizens derive benefits from biodiversity, many are not aware of what biodiversity offers them or do not consciously value it. This is in line with Irvine et al. [87], who reported that biodiversity was not perceived by park visitors as important, yet it was actually one of the reasons why they visited green space. Moreover, the interviewees stated that Dutch laypeople have poor knowledge of native species, and several mentioned how the limited perceptions of biodiversity may lead people to normalize lower biodiversity levels than in the past. These findings corroborate previous studies that have reported low levels of awareness about native flora and fauna [58,59,60,61], and link to the shifting baseline syndrome [41,45,46,47,48].



In addition, the interviewees described ambivalent attitudes towards biodiversity, e.g., that many laypeople feel detached from biodiversity, using it predominantly as a décor to pose with for pictures or walk through. This links with Vining, Merrick, and Price [88], who reported that nature was generally viewed by participants as pristine areas untouched by humans. Several communicators noted that laypeople appreciate biodiversity mainly from a distance, which links with the “not in my backyard syndrome” [71]. However, it could also be that people are currently not aware of what they can do for biodiversity themselves [64,89].




4.2. Desired Role of Biodiversity in Dutch Laypeople’s Lives


Drawing from their personal experiences, the communicators attached great importance to biodiversity. They thought it was a shame that currently many laypeople are unaware of it, motivating them in their profession. It was mentioned that every person has an innate love for nature that just needs to be reinforced, echoing the ‘biophilia hypothesis’ which states that humans have an attachment to nature rooted in their biology [90]. In line with this, the interviewees advocated expanding the role of biodiversity in laypeople’s lives. Most importantly, they would like to grant people opportunities to open their eyes for biodiversity.



Most interviewees argued that the lay public should have some basic knowledge of biodiversity. Opinions differed with regard to the specific knowledge people should have (e.g., some prioritized broader concepts, while others emphasized the importance of facts such as species names). In particular it was emphasized that people should be familiar with local flora and fauna, which links with the thought that getting to know the local environment (e.g., the species living there) can provide people with a ‘sense of place and belonging’ [91,92,93,94].



The communicators provided different reasons why laypeople should learn about biodiversity. Some pointed out that knowledge can reduce risks from or fear of species, thereby enhancing a person’s well-being in nature. Moreover, several interviewees argued that knowledge about biodiversity adds joy and depth to the experience of nature, in line with Fuller et al. [15], who demonstrated that psychological benefits of exposure to urban greenspace increased with higher levels of biodiversity. Knowing species was further compared to knowing the words of a language, linking with the idea that a person needs to know species names in order to talk confidently about nature [95].



In addition, it was mentioned that knowledge about biodiversity may provoke interest, and may stimulate people to become aware of what can be found in the immediate environment, thereby opening their eyes to the beauty and wonder of nature. The communicators argued that knowledge may ultimately trigger feelings of admiration and appreciation, consistent with studies that have concluded that knowledge about species can help shift people’s perceptions and raise affinities towards them [54,96,97,98]. Furthermore, it was expressed that raising awareness about biodiversity could help people at making informed decisions, ultimately contributing to pro-environmental attitudes and pro-environmental behavior, which links with the finding that people’s willingness to pay for conservation of species tends to increase with knowledge about them [98,99,100].



Finally, a few interviewees noted that knowledge about biodiversity may occasionally detract from a person’s experience of nature; e.g., noticing that a nature reserve is deteriorating may decrease the joy walking there. In light of this, several communicators noted that strategies aimed at building awareness about biodiversity should not overlook people’s attitudes and behavior.




4.3. Potential to Expand the Tole of Biodiversity in Dutch Laypeople’s Lives


The interviewees saw great potential in the Netherlands for people to learn about biodiversity. They described opportunities for expanding the role of biodiversity in laypeople’s lives in three main areas: direct experiences, media and education. Interestingly, even though the Netherlands is a highly urbanized country, the communicators were confident that many opportunities exist for Dutch citizens to come into contact with biodiversity. Not only did some interviewees note that the Netherlands is a river delta rich in biodiversity, most of the communicators emphasized that flora and fauna can be readily found in cities, and some stated that biodiversity may even be higher there than in rural areas, where biodiversity has declined. In line with this, McKinney [101] has noted that moderately urbanized environments may have higher species richness than the native ecosystems they replaced.



Despite the opportunities however, obstacles to outdoor experiences with biodiversity were pointed out as well. Urban distractions such as traffic may lead people to overlook biodiversity, and high visitation numbers in nature reserves can detract from the experience of nature, in line with Staats and Hartig [102], who found that students preferred to spend time alone in nature to find mental restoration. Furthermore, it was mentioned that availability of and accessibility to greenspace differs between locations, and that children often have limited opportunities to freely explore their environment. This connects to Cox et al. [103], who surveyed urban residents in the UK, and reported that the majority of human-nature interactions were experienced by only one third of the population, and to Lerman and Warren [104], who suggested that city residents who live near the urban core will have fewer opportunities to experience biodiversity. This pattern is worrisome, as people who spend little time in nature are less likely to develop a strong connection to it [105] or to support conservation [69].



Moreover, several communicators expressed that greenspace is expected to look tidy and not be of any nuisance, so as a result it is overregulated. It was argued that biodiversity should be integrated more into urban design, suggesting in line with previous research that urban planners, architects and housing corporations would benefit from education about biodiversity [17,106]. This could inspire them to combine ‘messy’ parts that have ecological functions with ‘orderly frames’ [107], so that both care for biodiversity and aesthetics are served, and people are more likely to accept the design [108]. Furthermore, misconceptions may be resolved; e.g., wrong assumptions that citizens would dislike cohabitation with flora and fauna [14,109]. Similarly, communication about the value of urban wastelands and ecological design choices (e.g., by explaining how the design benefits biodiversity such as birds or butterflies) may increase city residents’ acceptance and help biodiversity conservation in the long run [110,111].



In addition to direct experiences of biodiversity, communicators highlighted the media as a pathway through which awareness about biodiversity can be raised. For instance, the media were pointed out as an effective and reliable starting point for experiencing biodiversity. Indeed, previous research has suggested that vicarious sources that portray biodiversity can partially substitute or supplement direct experiences [69,112], and as urbanization continues, the media may need to play an increasingly important part, as they have an extensive reach and can thereby shape many people’s perceptions [40,113].



Still, despite the potential that was voiced, the media were not regarded as suitable replacement for outdoor nature experiences. It was noted that they involve the use of only a few senses, and may cause people to develop distorted views of nature, so that actual experiences with biodiversity outdoors may appear dull and not rewarding. This might even lead people to think that ‘real nature’ is only found elsewhere [71,114]. Furthermore, some media that are popular among children in the Netherlands may unintentionally encourage people to interact with biodiversity in undesirable ways (e.g., by touching or catching), linking to Barney et al. [115]. Lastly, the communicators noted that charismatic and exotic species predominate in the media, a pattern that has been reported in other countries for various types of media [35,116,117,118]. Therefore, in order to realize the potential of the media, the communicators argued that the scope should be broadened to feature local, everyday flora and fauna more. This might be done by purposefully weaving less charismatic species into storylines [119]. The highly popular nature documentary series ‘Life in the Undergrowth’, which portrays invertebrates, demonstrates that with the right approach the scope in biodiversity can be broadened without negative effects on approval ratings or viewing figures [120].



Finally, education was mentioned by several interviewees as a key in growing biodiversity awareness. In particular, younger generations were seen as a suitable and strategic target group, a view shared by previous researchers [46,121,122,123]. For instance, it was pointed out that via children, parents may be stimulated to learn about biodiversity, in line with Diris and Lambrix [124]. It was argued that nature education should start early, in primary school, and continue into high school. However, while it was expressed that the Netherlands is a rich country, it was also noted that school budgets for nature education are limited. Furthermore, while outdoor school activities were highlighted as being very valuable, it was mentioned that barriers can prevent school children from going outdoors (e.g., limited greenspace in the vicinity schools, or safety concerns). Although curriculum demands might be an obstacle, some communicators argued that it could be helpful if nature education were more structured (e.g., by making visits to nature reserves compulsory).



Taken together, it was revealed that opportunities to expand the role of biodiversity in laypeople’s lives are perceived to be numerous, yet several challenges will need to be overcome. To help fulfill the existing potential, effective communication about biodiversity will be vital.




4.4. Best Practices in Communicating Biodiversity amongst Dutch Biodiversity Communicators


The interviews revealed that the biodiversity communicators carefully determine the subjects that they communicate. Importantly, the interviewees described a strategy of focusing on a limited number of examples, connecting to cognitive load theory [125,126], and to previous studies that have recommended to restrict the number of species in an identification task for children [127,128]. Moreover, they take care in choosing examples that will spark interest; e.g., topics that are new for the public and possibly even new to the communicator. Many communicators preferred to use native species in their communication, in particular common, everyday species such as city animals, plants and lichens, which can open people’s eyes for what can be found in their immediate surroundings, adding value to people’s daily nature experiences. On the other hand, some communicators stressed that there is no need to exclude exotic biodiversity; e.g., they described how exotic species can be strategically combined with local species.



Furthermore, the biodiversity communicators described how they aim to strike a chord with the public; e.g., by using enthusiasm and positive messages. They purposefully connect to the interests and the knowledge level of their target group; e.g., they carefully choose wording and a strategic opening, so that messages are better understood and more readily received. This links with past studies that have clearly demonstrated that existing perceptions influence subsequent learning [129,130]. Tailoring messages to the perspectives of audiences is a well-known communication strategy, yet research has suggested that in practice messages regularly mismatch perceptions in the public [89,131,132,133]. The examples described by the interviewees support the idea that getting to know intended audiences (e.g., via assessments or dialogue) is vital for strengthening communication and reaching broader audiences [130,134,135,136].



Finally, the interviewees mentioned creative forms to translate biodiversity to a broad audience, such as metaphors, mnemonics and games, which according to past studies add to people’s learning process. For instance, it has been demonstrated that good mnemonics linking the name of a species to its morphology produce higher retention rates than pictorial determination keys, making them an effective teaching method in education alongside field work [137].




4.5. Limitations


We will note a few limitations related to this study. First of all, in this paper we have used the term biodiversity in line with the definition of the Convention of Biological Diversity [26], yet we did not provide the interviewees with this definition. Instead, we asked the participants to express their view on the concept. Although only a few noted genetic diversity and some seemed to use the term biodiversity as a synonym for ‘nature’, all interviewees did mention variety of life forms, in line with the official definition.



Secondly, as in most qualitative research, the study represents the social reality of a selective number of interviewees, so caution should be exercised in generalizing the results and extrapolating them to other settings. Still, we believe that our study provides valuable insights applicable to wider contexts, as the perceptions of the communicators described in this paper seemed to be mostly directed towards urbanized environments in general instead of the specific Dutch context. Moreover, most core perceptions and themes will have been covered due to the purposive sampling method we used, and the current setup proved to be successful in identifying ‘black swans’: observations that do not fit the expected patterns [76]. For instance, while we did expect the interviewees to describe why knowledge about biodiversity would be valuable, the communicators also described how under some circumstances knowledge can detract from nature experience.



Finally, some views expressed by the interviewees do not seem to match learning theory. Some quotations suggest linear relationships between knowledge, attitudes, and behavior, even though studies have pointed out that in reality such relationships are complex, showing the limitations of knowledge-deficit models [138,139]. For communicators it is important to be aware of this when disseminating information about biodiversity to the public. In addition, some questions remain. For instance, future research could elucidate the relative potential of different types of media, outdoor experiences, and educational programs, and could explore ways to confront the challenges raised by the interviewees. Furthermore, it would be valuable to include extra target groups in future research to supplement the current study. For instance, it would be interesting to involve both urban planners and the general public, as they may perceive the existing potential differently than biodiversity communicators.





5. Conclusions


Before biodiversity can contribute to sustainability, it will have to be conserved, and awareness and support for its protection therefore needs to be raised. This is becoming increasingly important, due to the widening gap between people and nature [41,42,47,140]. As an increasing number of people are living their lives at a growing distance from nature, biodiversity conservation will depend more and more on urbanites and the role that biodiversity plays in their lives [65].



We explored how biodiversity communicators perceive the need and potential for expanding the role of biodiversity in laypeople’s lives in the Netherlands. Overall, Dutch laypeople were perceived to have a limited perception of biodiversity, and the communicators felt motivated to expand it. Most importantly, the interviewees argued that people should get the chance to ‘open their eyes’ for biodiversity, which would ultimately benefit both themselves and biodiversity. Despite being highly urbanized, The Netherlands was deemed to hold much potential for engaging people with biodiversity, offering a positive message in the increasingly urban world.



Based on our study, success will depend on pathways that offer people ways to interact with biodiversity in both direct and indirect ways. First, citizens should have sufficient opportunities to experience biodiversity directly. This highlights the need of future urban design where people and biodiversity share the landscape, and shows the importance of education and communication about the values of greenspace and biodiversity in cities, targeted at urban planners, architects, housing corporations, as well as the general public. In addition, teachers should be offered materials and tools to do outdoor projects in the vicinity of their schools (e.g., about lichens or street weeds). Secondly, indirect experiences with biodiversity should be facilitated via the media and in education. The current bias towards exotic species could be counterbalanced by replacing, or supplementing exotic species with local, everyday species that people can encounter in their daily lives. Finally, our study underlines the importance of carefully designed communication that matches the public. This highlights the need to get to know intended audiences (e.g., via assessments and dialogue), helping communicators to reach out successfully to laypeople about biodiversity.



All in all, this study highlights opportunities to connect people with biodiversity, also in highly urbanized countries. The perceptions of the communicators may empower and motivate other professionals, which can help open people’s eyes for biodiversity and build broad-based support for conservation.








Supplementary Materials


The following are available online at https://www.mdpi.com/2071-1050/12/7/2768/s1, ‘Suppl_1_Consent Form’, and ‘Suppl_2_Interview Guide’.





Author Contributions


Conceptualization, M.J.D.H., M.S., and I.S.; methodology, M.J.D.H., M.S., and I.S.; validation, M.J.D.H., M.S., and I.S.; formal analysis, M.J.D.H.; investigation, M.J.D.H.; data curation, M.J.D.H.; writing—original draft preparation, M.J.D.H.; writing—review and editing, M.J.D.H., M.S., and I.S.; supervision, M.J.D.H., M.S., and I.S.; project administration, M.J.D.H. All authors have read and agreed to the published version of the manuscript.




Funding


This research received no external funding.




Acknowledgments


We thank all interviewees for their time, effort, openness and trust.




Conflicts of Interest


The authors declare no conflicts of interest.




References


	



United Nations. The Sustainable Development Goals Report; Jensen, L., Ed.; United Nations Publications: New York, NY, USA, 2019. [Google Scholar]

	



Schultz, M.; Tyrrell, T.D.; Ebenhard, T. The 2030 Agenda and Ecosystems—A Discussion Paper on the Links between the Aichi Biodiversity Targets and the Sustainable Development Goals; SwedBio at Stockholm Resilience Centre: Stockholm, Sweden, 2016. [Google Scholar]

	



Niesenbaum, R.A. The integration of conservation, biodiversity, and sustainability. Sustainability 2019, 11, 4676. [Google Scholar] [CrossRef]

	



World Commission on Environment and Development. Our Common Future; Oxford University Press: Oxford, UK, 1987. [Google Scholar]

	



United Nations. The Future We Want: Outcome Document of the United Nations Conference on Sustainable Development; United Nations: Rio de Janeiro, Brazil, 2012. [Google Scholar]

	



Cardinale, B.J.; Duffy, J.E.; Gonzalez, A.; Hooper, D.U.; Perrings, C.; Venail, P.; Narwani, A.; Mace, G.M.; Tilman, D.; A.Wardle, D.; et al. Biodiversity loss and its impact on humanity. Nature 2012, 486, 59–67. [Google Scholar] [CrossRef] [PubMed]

	



Mace, G.M.; Norris, K.; Fitter, A.H. Biodiversity and ecosystem services: A multilayered relationship. Trends Ecol. Evol. 2012, 27, 19–25. [Google Scholar] [CrossRef] [PubMed]

	



Carrus, G.; Scopelliti, M.; Lafortezza, R.; Colangelo, G.; Ferrini, F.; Salbitano, F.; Agrimi, M.; Portoghesi, L.; Semenzato, P.; Sanesi, G. Go greener, feel better? The positive effects of biodiversity on the well-being of individuals visiting urban and peri-urban green areas. Landsc. Urban Plan. 2015, 134, 221–228. [Google Scholar] [CrossRef]

	



Sandifer, P.A.; Sutton-Grier, A.E.; Ward, B.P. Exploring connections among nature, biodiversity, ecosystem services, and human health and well-being: Opportunities to enhance health and biodiversity conservation. Ecosyst. Serv. 2015, 12, 1–15. [Google Scholar] [CrossRef]

	



Blicharska, M.; Smithers, R.J.; Mikusiński, G.; Rönnbäck, P.; Harrison, P.A.; Nilsson, M.; Sutherland, W.J. Biodiversity’s contributions to sustainable development. Nat. Sustain. 2019, 2, 1083–1093. [Google Scholar] [CrossRef]

	



National Research Council. Perspectives on Biodiversity: Valuing Its Role in an Everchanging World; National Academy Press: Washinton, DC, USA, 1999; ISBN 0-309-52000-2. [Google Scholar]

	



Curtin, S. Wildlife tourism: The intangible, psychological benefits of human-wildlife encounters. Curr. Issues Tour. 2009, 12, 451–474. [Google Scholar] [CrossRef]

	



Curtin, S. What makes for memorable wildlife encounters? Revelations from ‘serious’ wildlife tourists. J. Ecotour. 2010, 9, 149–168. [Google Scholar] [CrossRef]

	



Muratet, A.; Pellegrini, P.; Dufour, A.-B.; Arrif, T.; Chiron, F. Landscape and Urban Planning Perception and knowledge of plant diversity among urban park users. Landsc. Urban Plan. 2015, 137, 95–106. [Google Scholar] [CrossRef]

	



Fuller, R.A.; Irvine, K.N.; Devine-Wright, P.; Warren, P.H.; Gaston, K.J. Psychological benefits of greenspace increase with biodiversity. Biol. Lett. 2007, 3, 390–394. [Google Scholar] [CrossRef]

	



UNESCO. Education for Sustainable Development Good Practices in Addressing Biodiversity; UNESCO: Paris, France, 2012. [Google Scholar]

	



Barrico, L.; Castro, P. Urban Biodiversity and Cities’ Sustainable Development. In Biodiversity and Education for Sustainable Development; Castro, P., Azeiteiro, U.M., Bacelar-Nicolau, P., Filho, W.L., Azul, A.M., Eds.; Springer: Cham, Switzerland, 2016; pp. 29–42. ISBN 978-3-319-32318-3. [Google Scholar]

	



Nilon, C.H.; Aronson, M.F.J.; Cilliers, S.S.; Dobbs, C.; Frazee, L.J.; Goddard, M.A.; O’Neill, K.M.; Roberts, D.; Stander, E.K.; Werner, P.; et al. Planning for the future of urban biodiversity: A global review of city-scale initiatives. Bioscience 2017, 67, 332–342. [Google Scholar] [CrossRef]

	



Shwartz, A.; Turbé, A.; Simon, L.; Julliard, R. Enhancing urban biodiversity and its influence on city-dwellers: An experiment. Biol. Conserv. 2014, 171, 82–90. [Google Scholar] [CrossRef]

	



Ceballos, G.; Ehrlich, P.R.; Barnosky, A.D.; García, A.; Pringle, R.M.; Palmer, T.M. Accelerated modern human-induced species losses: Entering the sixth mass extinction. Sci. Adv. 2015, 1, e1400253. [Google Scholar] [CrossRef] [PubMed]

	



Ceballos, G.; Ehrlich, P.R.; Dirzo, R. Biological annihilation via the ongoing sixth mass extinction signaled by vertebrate population losses and declines. Proc. Natl. Acad. Sci. USA 2017, 6089–6096. [Google Scholar] [CrossRef] [PubMed]

	



Díaz, S.; Settele, J.; Brondízio, E.; Ngo, H.T.; Guèze, M.; Agard, J.; Arneth, A.; Balvanera, P.; Brauman, K.; Butchart, S.; et al. Summary for Policymakers of the Global Assessment Report on Biodiversity and Ecosystem Services of the Intergovernmental Science-Policy Platform on Biodiversity and Ecosystem Services; IPBES Secretariat: Bonn, Germany, 2019. [Google Scholar]

	



Dirzo, R.; Young, H.S.; Galetti, M.; Ceballos, G.; Isaac, N.J.B.; Collen, B. Defaunation in the Anthropocene. Science 2014, 345, 401–406. [Google Scholar] [CrossRef] [PubMed]

	



De Vos, J.M.; Joppa, L.N.; Gittleman, J.L.; Stephens, P.R.; Pimm, S.L. Estimating the normal background rate of species extinction. Conserv. Biol. 2014, 29, 452–462. [Google Scholar] [CrossRef]

	



Pimm, S.L.; Jenkins, C.N.; Abell, R.; Brooks, T.M.; Gittleman, J.L.; Joppa, L.N.; Raven, P.H.; Roberts, C.M.; Sexton, J.O. The biodiversity of species and their rates of extinction, distribution, and protection. Science 2014, 344, 1246752. [Google Scholar] [CrossRef]

	



United Nations. Convention on Biological Diversity; United Nations: Rio de Janeiro, Brazil, 1992. [Google Scholar]

	



Quick Guides to the Aichi Biodiversity Targets; Secretariat of the Convention on Biological Diversity: Montreal, QC, Canada, 2013.

	



Ministry of Economic Affairs. Convention on Biological Diversity: Fifth National Report of the Kingdom of the Netherlands; Ministry of Economic Affairs: The Hague, The Netherlands, 2014. [Google Scholar]

	



Ministry of Economic Affairs. The Natural Way Forward: Government Vision 2014; Ministry of Economic Affairs: The Hague, The Netherlands, 2014. [Google Scholar]

	



Dijksma, S.A.M.; Mansveld, W.J. Natural Capital Agenda: Conservation and Sustainable Use of Biodiversity; Ministry of Economic Affairs and Ministry of Infrastructure and the Environment: The Hague, The Netherlands, 2013; pp. 1–12. [Google Scholar]

	



Dos S. Ribeiro, C.; Koopmans, M.P.; Haringhuizen, G.B. Threats to timely sharing of pathogen sequence data. Science 2018, 362, 404–406. [Google Scholar] [CrossRef]

	



Watanabe, M.E. The Nagoya Protocol on Access and Benefit Sharing. Bioscience 2015, 65, 543–550. [Google Scholar] [CrossRef]

	



Bockmann, F.A.; Rodrigues, M.T.; Kohlsdorf, T.; Cardoso de Pinna, M.C.; Mantelatto, F.L.M.; Datovo, A.; Pombal, J.P., Jr.; McNamara, J.C.; Botelho de Almeida, E.A.; Klein, W.; et al. Brazil’s government attacks biodiversity. Science 2018, 360, 865. [Google Scholar]

	



Divakaran Prathapan, K.; Pethiyagoda, R.; Bawa, K.S.; Raven, P.H.; Rajan, P.D. When the cure kills—CBD limits biodiversity research. Science 2018, 360, 1405–1406. [Google Scholar] [CrossRef] [PubMed]

	



Courchamp, F.; Jaric, I.; Albert, C.; Yves, M.; Ripple, W.J.; Chapron, G. The paradoxical extinction of the most charismatic animals. PLoS Biol. 2018, 16, e2003997. [Google Scholar] [CrossRef] [PubMed]

	



Home, R.; Keller, C.; Nagel, P.; Bauer, N.; Hunziker, M. Selection criteria for flagship species by conservation organizations. Environ. Conserv. 2009, 36, 139–148. [Google Scholar] [CrossRef]

	



Christie, M.; Hanley, N.; Warren, J.; Murphy, K.; Wright, R.; Hyde, T. Valuing the diversity of biodiversity. Ecol. Econ. 2006, 58, 304–317. [Google Scholar] [CrossRef]

	



Burstein, P. Public Opinion, Public Policy, and Democracy. In Handbook of Politics: State and Society in Global Perspective; Leicht, K.T., Jenkins, J.C., Eds.; Springer: New York, NY, USA, 2010; pp. 63–79. ISBN 978-0-387-68929-6. [Google Scholar]

	



Page, B.I.; Shapiro, R.Y. Effects of Public Opinion on Policy. Am. Polit. Sci. Rev. 1983, 77, 175–190. [Google Scholar] [CrossRef]

	



Novacek, M.J. Engaging the Public in Technology Policy. PNAS 2008, 105, 11571–11578. [Google Scholar] [CrossRef]

	



Miller, J.R. Biodiversity conservation and the extinction of experience. Trends Ecol. Evol. 2005, 20, 430–434. [Google Scholar] [CrossRef]

	



Pyle, R.M. The Thunder Tree: Lessons from an Urban Wildland; Oregon State University Press: Boston, MA, USA, 2011; ISBN 0870716026. [Google Scholar]

	



Soga, M.; Gaston, K.J. Extinction of experience: The loss of human-nature interactions. Front. Ecol. Environ. 2016, 14, 94–101. [Google Scholar] [CrossRef]

	



Soga, M.; Gaston, K.J.; Koyanagi, T.F.; Kurisu, K.; Hanaki, K. Urban residents’ perceptions of neighbourhood nature: Does the extinction of experience matter? Biol. Conserv. 2016, 203, 143–150. [Google Scholar] [CrossRef]

	



Papworth, S.K.; Rist, J.; Coad, L.; Milner-Gulland, E.J. Evidence for shifting baseline syndrome in conservation. Conserv. Lett. 2009, 2, 93–100. [Google Scholar] [CrossRef]

	



Kahn, P.H., Jr. Children’s Affiliations with Nature: Structure, Development, and the Problem of Environmental Generational Amnesia. In Children and Nature: Psychological, Sociocultural, and Evolutionary Investigations; Kahn, P.H., Jr., Kellert, S.R., Eds.; MIT Press: Cambridge, MA, USA, 2002; pp. 93–116. [Google Scholar]

	



Pauly, D. Anecdotes and the shifting baseline syndrole fisheries. Trends Ecol. Evol. 1995, 10, 430. [Google Scholar] [CrossRef]

	



Kai, Z.; Woan, T.S.; Jie, L.; Goodale, E.; Kitajima, K.; Bagchi, R.; Harrison, R.D. Shifting Baselines on a Tropical Forest Frontier: Extirpations Drive Declines in Local Ecological Knowledge. PLoS ONE 2014, 9, e86598. [Google Scholar] [CrossRef] [PubMed]

	



Mccallum, M.L.; Bury, G.W. Google search patterns suggest declining interest in the environment. Biodivers. Conserv. 2013, 22, 1355–1367. [Google Scholar] [CrossRef]

	



Kesebir, S.; Kesebir, P. A Growing Disconnection From Nature Is Evident in Cultural Products. Perspect. Psychol. Sci. 2017, 12, 258–269. [Google Scholar] [CrossRef]

	



Macfarlane, R. Badger or Bulbasaur—Have Children Lost Touch with Nature? Available online: https://www.theguardian.com/books/2017/sep/30/robert-macfarlane-lost-words-children-naturecfarlane-lost-words-children-nature (accessed on 6 October 2017).

	



Macfarlane, R. Landmarks; Penguin Books: London, UK, 2016; ISBN 0241967872. [Google Scholar]

	



Morris, J.; Macfarlane, R. Lost Words; Penguin Books: London, UK, 2017; ISBN 0241253586. [Google Scholar]

	



Barnett, J.T. Naming, Mourning, and the Work of Earthly Coexistence. Environ. Commun. 2019, 13, 287–299. [Google Scholar] [CrossRef]

	



Stibbe, A. Ecolinguistics and Erasure: Restoring the natural world to consciousness. In Contemporary Critical Discourse Studies. Contemporary Studies in Linguistics; Hart, C., Cap, P., Eds.; Bloomsbury Academic: London, UK, 2014; pp. 583–602. ISBN 9781441141637. [Google Scholar]

	



Stibbe, A. Animals Erased: Discourse, Ecology and Reconnection with the Natural World; Wesleyan University Press: Middletown, UK, 2012; ISBN 978-0-8195-7231-8. [Google Scholar]

	



Pilgrim, S.E.; Cullen, L.C.; Smith, D.J.; Pretty, J. Ecological knowledge is lost in wealthier communities and countries. Environ. Sci. Technol. 2008, 42, 1004–1009. [Google Scholar] [CrossRef]

	



Balmford, A.; Clegg, L.; Coulson, T.; Taylor, J. Why conservationists should heed Pokémon. Science 2002, 295, 2367b. [Google Scholar] [CrossRef]

	



Huxham, M.; Welsh, A.; Berry, A.; Templeton, S. Factors influencing primary school children’s knowledge of wildlife. J. Biol. Educ. 2006, 41, 9–12. [Google Scholar] [CrossRef]

	



Hooykaas, M.J.D.; Schilthuizen, M.; Aten, C.; Hemelaar, E.M.; Albers, C.J.; Smeets, I. Identification skills in biodiversity professionals and laypeople: A gap in species literacy. Biol. Conserv. 2019, 238, 1–10. [Google Scholar] [CrossRef]

	



Lindemann-Matthies, P.; Bose, E. How many species are there? Public understanding and awareness of biodiversity in Switzerland. Hum. Ecol. 2008, 36, 731–742. [Google Scholar] [CrossRef]

	



Dallimer, M.; Irvine, K.N.; Skinner, A.M.J.; Davies, Z.G.; Rouquette, J.R.; Maltby, L.L.; Warren, P.H.; Armsworth, P.R.; Gaston, K.J. Biodiversity and the Feel-Good Factor: Understanding Associations between Self-Reported Human Well-being and Species Richness. Bioscience 2012, 62, 47–55. [Google Scholar] [CrossRef]

	



Pett, T.J.; Shwartz, A.; Irvine, K.N.; Dallimer, M.; Davies, Z.G. Unpacking the people-biodiversity paradox: A conceptual framework. Bioscience 2016, 66, 576–583. [Google Scholar] [CrossRef]

	



Olive, A. Urban awareness and attitudes toward conservation: A first look at Canada’s cities. Appl. Geogr. 2014, 54, 160–168. [Google Scholar] [CrossRef]

	



Dunn, R.R.; Gavin, M.C.; Sanchez, M.C.; Solomon, J.N. The pigeon paradox: Dependence of global conservation on urban nature. Conserv. Biol. 2006, 20, 1814–1816. [Google Scholar] [CrossRef]

	



McKinney, M.L. Urbanization as a major cause of biotic homogenization. Biol. Conserv. 2006, 127, 247–260. [Google Scholar] [CrossRef]

	



Schilthuizen, M. Darwin Comes to Town: How the Urban Jungle Drives Evolution; Picador: New York, NY, USA, 2018; ISBN 9781250127822. [Google Scholar]

	



Soga, M.; Yamanoi, T.; Tsuchiya, K.; Koyanagi, T.F.; Kanai, T. What are the drivers of and barriers to children’s direct experiences of nature? Landsc. Urban Plan. 2018, 180, 114–120. [Google Scholar] [CrossRef]

	



Soga, M.; Gaston, K.J.; Yamaura, Y.; Kurisu, K.; Hanaki, K. Both Direct and Vicarious Experiences of Nature Affect Children’s Willingness to Conserve Biodiversity. Int. J. Environ. Res. Public Health 2016, 13, 529. [Google Scholar] [CrossRef]

	



Worldometers.Info Countries in the World by Population. 2019. Available online: https://www.worldometers.info/world-population/population-by-country/ (accessed on 12 December 2019).

	



Verboom, J.; van Kralingen, R.; Meier, U. Teenagers and Biodiversity—Worlds Apart?—An Essay on Young People’s Views on Nature and the Role It Will Play in Their Future; Alterra: Wageningen, The Netherlands, 2004. [Google Scholar]

	



UEBT. UEBT Biodiversity Barometer 2018; UEBT: Amsterdam, The Netherlands, 2018. [Google Scholar]

	



European Commission. Attitudes towards Biodiversity; European Commission: Brussels, Belgium, 2013. [Google Scholar]

	



Jensen, E.; Laurie, C. Doing Real Research: A Practical Guide to Social Research, 1st ed.; Seaman, J., Ed.; SAGE Publications: London, UK, 2016; ISBN 978-1-4462-7387-6. [Google Scholar]

	



Evers, J. Kwalitatief Interviewen, Kunst én Kunde; Boom Lemma: Amsterdam, The Netherlands, 2015; ISBN 978-90-8953-816-1. [Google Scholar]

	



Flyvbjerg, B. Five misunderstandings about case-study research. Qual. Inq. 2006, 12, 219–245. [Google Scholar] [CrossRef]

	



Guest, G.; Bunce, A.; Johnson, L. How Many Interviews Are Enough? An Experiment with Data Saturation and Variability. Field Methods 2006, 18, 59–82. [Google Scholar] [CrossRef]

	



Dreyfus, A.; Hebrew, T.; Wals, A.E.J. Biodiversity as a Postmodern Theme for Environmental Education. Can. J. Environ. Educ. 1999, 4, 155–176. [Google Scholar]

	



Van Weelie, D.; Wals, A. Making biodiversity meaningful through environmental education. Int. J. Sci. Educ. 2002, 24, 1143–1156. [Google Scholar] [CrossRef]

	



Gayford, C. Biodiversity Education: A teacher’s perspective. Environ. Educ. Res. 2000, 6, 347–361. [Google Scholar] [CrossRef]

	



Fiebelkorn, F.; Menzel, S. Student Teachers’ Understanding of the Terminology, Distribution, and Loss of Biodiversity: Perspectives from a Biodiversity Hotspot and an Industrialized Country. Res. Sci. Educ. 2013, 43, 1593–1615. [Google Scholar] [CrossRef]

	



Sorsa, M.A.; Kiikkala, I.; Åstedt-Kurki, P. Bracketing as a skill in conducting unstructured qualitative interviews. Nurse Res. 2015, 22, 8–12. [Google Scholar] [CrossRef] [PubMed]

	



Gioia, D.A.; Corley, K.G.; Hamilton, A.L. Seeking Qualitative Rigor in Inductive Research: Notes on the Gioia Methodology. Organ. Res. Methods 2012, 16, 15–31. [Google Scholar] [CrossRef]

	



Braun, V.; Clarke, V. Using thematic analysis in psychology. Qual. Res. Psychol. 2006, 3, 77–101. [Google Scholar] [CrossRef]

	



Evers, J. Kwalitatieve Analyse: Kunst én Kunde; Boom Lemma: Amsterdam, The Netherlands, 2015; ISBN 978-94-6236-506-3. [Google Scholar]

	



O’Brien, B.C.; Harris, I.B.; Beckman, T.J.; Reed, D.A.; Cook, D.A. Standards for Reporting Qualitative Research: A Synthesis of Recommendations. Acad. Med. 2014, 89, 1245–1251. [Google Scholar] [CrossRef]

	



Irvine, K.N.; Fuller, R.A.; Devine-wright, P.; Tratalos, J.; Payne, S.R.; Warren, P.H.; Lomas, K.J.; Gaston, K.J. Ecological and Psychological Value of Urban Green Space. In Dimensions of the Sustainable City; Jenks, M., Jones, C., Eds.; Springer: Heidelberg, Germany, 2010; Volume 2, pp. 215–237. ISBN 978-1-4020-8647-2. [Google Scholar]

	



Vining, J.; Merrick, M.S.; Price, E.A. The Distinction between Humans and Nature: Human Perceptions of Connectedness to Nature and Elements of the Natural and Unnatural. Hum. Ecol. 2008, 15, 1–11. [Google Scholar]

	



Falk, J.H. Free-choice environmental learning: Framing the discussion. Environ. Educ. Res. 2005, 11, 265–280. [Google Scholar] [CrossRef]

	



Kellert, S.R.; Wilson, E.O. (Eds.) The Biophilia Hypothesis; Island Press: Washington, DC, USA, 1993; ISBN 55963-148-1. [Google Scholar]

	



Allison, P.; Davis-Berman, J.; Berman, D.; Zlwk, L.E.; Wkh, D.; Ri, D.; Uhvhdufk, H.; Lwv, V.; Ri, G.; Urfn, L.; et al. Connecting with Nature; finding out how connected to nature the UK’s children are. J. Adventure Educ. Outdoor Learn. 2013, 13, 1–15. [Google Scholar]

	



Cox, D.T.C.; Gaston, K.J. Likeability of garden birds: Importance of species knowledge & richness in connecting people to nature. PLoS ONE 2015, 10, e0141505. [Google Scholar]

	



Horwitz, P.; Lindsay, M.; O’Connor, M. Biodiversity, endemism, sense of place, and public health: Inter-relationships for Australian Inland aquatic systems. Ecosyst. Health 2001, 7, 253–265. [Google Scholar] [CrossRef]

	



Standish, R.J.; Hobbs, R.J.; Miller, J.R. Improving city life: Options for ecological restoration in urban landscapes and how these might influence interactions between people and nature. Landsc. Ecol. 2013, 28, 1213–1221. [Google Scholar] [CrossRef]

	



Magntorn, O.; Helldén, G. Student-Teachers’ Ability to Read Nature: Reflections on their own learning in ecology. Int. J. Sci. Educ. 2005, 27, 1229–1254. [Google Scholar] [CrossRef]

	



Lindemann-Matthies, P. ‘Loveable’ mammals and ‘lifeless’ plants: How children’s interest in common local organisms can be enhanced through observation of nature. Int. J. Sci. Educ. 2005, 27, 655–677. [Google Scholar] [CrossRef]

	



Schlegel, J.; Rupf, R. Attitudes towards potential animal flagship species in nature conservation: A survey among students of different educational institutions. J. Nat. Conserv. 2010, 18, 278–290. [Google Scholar] [CrossRef]

	



Wilson, C.; Tisdell, C. Knowledge of birds and willingness to support their conservation: An Australian case study. Bird Conserv. Int. 2005, 15, 225–235. [Google Scholar] [CrossRef]

	



Martín-López, B.; Montes, C.; Benayas, J. The non-economic motives behind the willingness to pay for biodiversity conservation. Biol. Conserv. 2007, 139, 67–82. [Google Scholar] [CrossRef]

	



White, P.C.L.; Bennett, A.C.; Hayes, E.J.V. The use of willingness-to-pay approaches in mammal conservation. Mamm. Rev. 2001, 31, 151–167. [Google Scholar] [CrossRef]

	



McKinney, M.L. Effects of urbanization on species richness: A review of plants and animals. Urban Ecosyst. 2008, 11, 161–176. [Google Scholar] [CrossRef]

	



Staats, H.; Hartig, T. Alone or with a friend: A social context for psychological restoration and environmental preferences. J. Environ. Psychol. 2004, 24, 199–211. [Google Scholar] [CrossRef]

	



Cox, D.T.C.; Hudson, H.L.; Shanahan, D.F.; Fuller, R.A.; Gaston, K.J. The rarity of direct experiences of nature in an urban population. Landsc. Urban Plan. 2017, 160, 79–84. [Google Scholar] [CrossRef]

	



Lerman, S.B.; Warren, P.S. The conservation value of residential yards: Linking birds and people. Ecol. Appl. 2011, 21, 1327–1339. [Google Scholar] [CrossRef]

	



Cheng, J.C.-H.; Monroe, M.C. Connection to Nature: Children’s Affective Attitude toward Nature. Environ. Behav. 2012, 44, 31–49. [Google Scholar] [CrossRef]

	



Parris, K.M.; Amati, M.; Bekessy, S.A.; Dagenais, D.; Fryd, O.; Hahs, A.K.; Hes, D.; Imberger, S.J.; Livesley, S.J.; Marshall, A.J.; et al. The seven lamps of planning for biodiversity in the city. Cities 2018, 83, 44–53. [Google Scholar] [CrossRef]

	



Nassauer, J.I. Messy Ecosystems, Orderly Frames. Landsc. J. 1995, 14, 161–170. [Google Scholar] [CrossRef]

	



Gobster, P.H.; Nassauer, J.I.; Daniel, T.C.; Fry, G. The shared landscape: What does aesthetics have to do with ecology? Landsc. Ecol. 2007, 22, 959–972. [Google Scholar] [CrossRef]

	



Vaske, J.J.; Jacobs, M.H.; Sijtsma, M.T.J. Wildlife value orientations and demographics in The Netherlands Wildlife value orientations and demographics in The Netherlands. Eur. J. Wildl. Res. 2011, 57, 1179–1187. [Google Scholar] [CrossRef]

	



Qiu, L.; Lindberg, S.; Nielsen, A.B. Is biodiversity attractive?—On-site perception of recreational and biodiversity values in urban green space. Landsc. Urban Plan. 2013, 119, 136–146. [Google Scholar] [CrossRef]

	



Bonthoux, S.; Brun, M.; Di Pietro, F.; Greulich, S.; Bouché-Pillon, S. How can wastelands promote biodiversity in cities? A review. Landsc. Urban Plan. 2014, 132, 79–88. [Google Scholar] [CrossRef]

	



Randler, C. Animal related activities as determinants of species knowledge. Eur. J. Math. Sci. Technol. Educ. 2010, 6, 237–243. [Google Scholar] [CrossRef]

	



Elder, J.; Coffin, C.; Farrior, M. Engaging the Public on Biodiversity; The Biodiversity Project: Madison, WI, USA, 1998. [Google Scholar]

	



Hanski, I. Landscape fragmentation, biodiversity loss and the societal response. The long term consequences of our use of natural resources may be surprising and unpleasant. EMBO Rep. 2005, 6, 388–392. [Google Scholar] [CrossRef] [PubMed]

	



Barney, E.C.; Mintzes, J.J.; Yen, C.-F. Assessing Knowledge, Attitudes, and Behavior toward Charismatic Megafauna: The Case of Dolphins. J. Environ. Educ. 2005, 36, 41–55. [Google Scholar] [CrossRef]

	



Celis-Diez, J.L.; Díaz-Forestier, J.; Márquez-García, M.; Lazzarino, S.; Rozzi, R.; Armesto, J.J. Biodiversity knowledge loss in children’s books and textbooks. Front. Ecol. Environ. 2016, 14, 408–410. [Google Scholar] [CrossRef]

	



Ballouard, J.M.; Brischoux, F.; Bonnet, X. Children prioritize virtual exotic biodiversity over local biodiversity. PLoS ONE 2011, 6, e23152. [Google Scholar] [CrossRef]

	



Clucas, B.; McHugh, K.; Caro, T. Flagship species on covers of US conservation and nature magazines. Biodivers. Conserv. 2008, 17, 1517–1528. [Google Scholar] [CrossRef]

	



Yong, D.L.; Fam, S.D.; Lum, S. Reel conservation: Can big screen animations save tropical biodiversity? Trop. Conserv. Sci. 2011, 4, 244–253. [Google Scholar] [CrossRef]

	



Cheesman, O.D.; Key, R.S. The Extinction of Experience: A Threat to Insect Conservation? In Proceedings of the Insect Conservation Biology; Stewart, A.J.A., New, T.R., Lewis, O.T., Eds.; CAB International: Oxfordshire, UK, 2007; pp. 322–348. [Google Scholar]

	



Chawla, L.; Salvadori, I. Children for Cities and Cities for Children: Learning to Know and Care About Urban Ecosystems. In Understanding Urban Ecosystems: A New Frontier for Science and Education; Berkowitz, A.R., Nilon, C.H., Hollweg, K.S., Eds.; Springer: New York, NY, USA, 2003; pp. 294–314. ISBN 978-0-387-22615-6. [Google Scholar]

	



Rivas, J.A.; Owens, R.Y. Teaching conservation effectively: A lesson from life-history strategies. Conserv. Biol. 1999, 13, 453–454. [Google Scholar] [CrossRef]

	



Kellert, S.R. Attitudes toward Animals: Age-Related Development among Children. J. Environ. Educ. 1985, 16, 29–39. [Google Scholar] [CrossRef]

	



Diris, S.; Lambrix, J. Biodiversity Education in and Outside the Classrooms in Limburg (Belgium); Ulbrich, K., Settele, J., Benedict, F.F., Eds.; Pensoft Publishers: Sofia, Bulgaria, 2010; ISBN 9789546425379. [Google Scholar]

	



Paas, F.; Renkl, A.; Sweller, J. Cognitive Load Theory and Instructional Design: Recent Developments. Educ. Psychol. 2003, 38, 1–4. [Google Scholar] [CrossRef]

	



Sweller, J.; van Merrienboer, J.G.; Paas, F.G.W.C. Cognitive Architecture and Instructional Design. Educ. Psychol. Rev. 1998, 10, 251–296. [Google Scholar] [CrossRef]

	



Randler, C.; Bogner, F. Cognitive achievements in identification skills. J. Biol. Educ. 2006, 40, 161–165. [Google Scholar] [CrossRef]

	



Randler, C. Teaching species identification—A prerequisite for learning biodiversity and understanding ecology. Eur. J. Math. Sci. Technol. Educ. 2008, 4, 223–231. [Google Scholar] [CrossRef]

	



Thompson, R.A.; Zamboanga, B.L. Prior Knowledge and Its Relevance to Student Achievement in Introduction to Psychology. Teach. Psychol. 2003, 30, 96–101. [Google Scholar] [CrossRef]

	



Hailikari, T.; Katajavuori, N.; Lindblom-Ylänne, S. The Relevance of Prior Knowledge in Learning and Instructional Design. Am. J. Pharm. Educ. 2008, 72, 1–8. [Google Scholar] [CrossRef] [PubMed]

	



Kelly, P.A.; Haidet, P. Physician overestimation of patient literacy: A potential source of health care disparities. Patient Educ. Couns. 2007, 66, 119–122. [Google Scholar] [CrossRef] [PubMed]

	



Storm, K. Hoe Schat de Wiskundedocent het Begripsniveau van Zijn Leerlingen? Eindhoven University of Technology: Eindhoven, The Netherlands, 2012. [Google Scholar]

	



Dickens, C.; Lambert, B.L.; Cromwell, T.; Piano, M.R. Nurse overestimation of patients’ health literacy. J. Health Commun. 2013, 18, 62–69. [Google Scholar] [CrossRef]

	



Hailikari, T.; Nevgi, A.; Lindblom-Ylänne, S. Exploring Alternative Ways of Assessing Prior Knowledge, Its Components and Their Relation to Student Achievement: A Mathematics Based Case Study. Stud. Educ. Eval. 2007, 33, 320–337. [Google Scholar] [CrossRef]

	



Buijs, A.E.; Elands, B.H.M. Does expertise matter? An in-depth understanding of people’s structure of thoughts on nature and its management implications. Biol. Conserv. 2013, 168, 184–191. [Google Scholar] [CrossRef]

	



Jansen, J.; Steuten, C.D.M.; Renes, R.J.; Aarts, N.; Lam, T.J.G.M. Debunking the myth of the hard-to-reach farmer: Effective communication on udder health. J. Dairy Sci. 2010, 93, 1296–1306. [Google Scholar] [CrossRef]

	



Stagg, B.C.; Donkin, M.E. Mnemonics are an Effective Tool for Adult Beginners Learning Plant Identification. J. Biol. Educ. 2015, 50, 24–40. [Google Scholar] [CrossRef]

	



Mooney, C. Do Scientists Understand the Public? American Academy of Arts and Sciences: Cambridge, MA, USA, 2010; pp. 1–16. [Google Scholar]

	



Owens, S. ‘Engaging the Public’: Information and Deliberation in Environmental Policy. Environ. Plan. A 2000, 32, 1141–1148. [Google Scholar] [CrossRef]

	



Soga, M.; Gaston, K.J. Shifting baseline syndrome: Causes, consequences, and implications. Front. Ecol. Environ. 2018, 16, 222–230. [Google Scholar] [CrossRef]








[image: Table] 





Table 1. Overview of the twelve participants, with their profession (main paid or voluntary work related to biodiversity) and age; pseudonyms have been used to guarantee anonymity.
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Participant

	
Age

	
Profession






	
1

	
Dale

	
62

	
Project leader Natural History Institute; member of municipality committees about greenspace




	
2

	
Julia

	
42

	
Self-employed park ranger and nature communicator; initiator people-nature connection project




	
3

	
Shane

	
36

	
Ecological consultant




	
4

	
Lori

	
56

	
Primary school teacher




	
5

	
Oliver

	
39

	
Urban ecologist and media communications officer; chairman bird shelter




	
6

	
Tara

	
42

	
Urban ecologist and ecological advisor




	
7

	
Helen

	
44

	
Coordinator of funding related to biodiversity; initiator neighborhood nature garden




	
8

	
Matt

	
64

	
Editor-in-chief at a zoo; chairman natural city park




	
9

	
Carol

	
65

	
Nature guide/nature educator




	
10

	
Rick

	
28

	
Project manager nature conservation organization




	
11

	
Amy

	
36

	
High school teacher (biology-related subjects) and PhD-student




	
12

	
John

	
58

	
Self-employed writer/text-editor, writing mainly about biodiversity
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Table 2. Codebook used to code the interview transcripts. With ‘role of biodiversity’ we refer to people’s knowledge/skills/awareness, interest/experience, affinities/care, behavior, and values related to biodiversity. For clarity, two codes not relevant to answering the research questions are not displayed.
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Code Nr.

	
Code Title

	
Description (References Made by the Interviewee to…)






	
Theme 1: Current role of biodiversity in laypeople’s lives




	
1

	
Laypeople_role

	
…the role that biodiversity plays in the lives of laypeople and his/her thoughts and/or feelings about this.




	
Theme 2: Desired role of biodiversity in laypeople’s lives




	
2

	
Laypeople_role_should

	
…the role that biodiversity should or would not need to play in the lives of laypeople.




	
3

	
Laypeople_role_important_why

	
…why the role that biodiversity plays in the lives of laypeople is important or not important (e.g., the link between knowledge-interest-affinities).




	
4

	
Prof_role_personal

	
…the role that biodiversity currently plays in his/her personal life.




	
5

	
Prof_motivation_aims

	
…his/her goals, aims and motivations in the profession, including actual outcomes.




	
Theme 3: Potential to expand the role of biodiversity in Dutch laypeople’s lives




	
6

	
Expanded_prof

	
…when, where and/or how the role that biodiversity plays in his/her life expanded/developed.




	
7

	
Expand_lay_opportunities

	
…potential opportunities in the Netherlands for laypeople to develop/expand the role that biodiversity plays in their lives; excluding those in the profession of the participant (= Code 10) and media (= Code 9).




	
8

	
Expand_lay_barriers

	
…potential challenges/barriers for laypeople to develop/expand the role that biodiversity plays in their lives; excluding those specifically experienced in the profession of the participant (= Code 10) and media (= Code 9).




	
9

	
Expand_media

	
…the influences of the media on the role that biodiversity plays in laypeople’s lives, including their potential in expanding/developing it.




	
Theme 4: Best practices in communicating biodiversity amongst Dutch biodiversity communicators




	
10

	
Prof_com_how

	
…effective or non-effective ways of communication related to biodiversity in the profession, i.e., what does or does not work or should be kept into account.




	
11

	
Prof_com_how_challenge

	
…potential challenges/barriers experienced in communication related to biodiversity in the profession.
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