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Abstract

:

To plan a persuasive environmental campaign, it is important to tell consumers environmental messages in an engaging manner, to encourage user participation. To explore the effective approaches to storytelling for environmental innovation, this study analyzes how varying interaction modes based on the interactivity levels of user participation framework influence people’s response to an environmental mission such as planting trees. This research has developed and employed various forms of interactive contents, such as problem-solving, mission-driven games to increase consumer awareness and induce pro-environmental actions. This research first reviews previous studies on game approaches and storytelling for environmental issues. It then explores how the different levels of interactive storytelling with the game content types induce consumer responses to a green product purchase or environmental protection campaign donation. Practical implications of environmental storytelling approaches and the use of interactive game content are also discussed.
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1. Introduction


Today, consumers are increasingly aware of environmental issues and possess high levels of environmental concern [1]. Many opt for pro-environmental behavior; for example, according to a recent study, more concerned consumers would pay more for environmentally friendly products and services [2]. Such consumers with high environmental awareness tend to purchase green products more often [3]. On the other hand, people with less knowledge about environmental issues are more interested in just product prices, functions, and packaging rather than environmental features [4].



The environmental awareness (i.e., knowing the importance of protecting the environment and literacy in related terminology) does not result in specific actions for sustainable innovation [5]. For example, plastic pollution and non-combustible waste have been increasing continually. Some plastic wastes from the eastern coast of Asia even float around and travel all the way to the Pacific islands. The amount of waste dumped without being recycled has reached a level that poses a serious threat to the global ecological system [6].



Today, it is necessary to encourage consumers to take more specific actions in order to prevent natural resource depletion and to mitigate environmental damage caused by waste materials that are not properly recycled. To strengthen the environmental orientation of the consumers’ mindset, researchers and marketers should seek more effective ways to craft and deliver sustainability messages to encourage pro-environmental actions. Storytelling could be one powerful form of communicating such messages, helping shape people’s attitude toward the consumption of green products [7,8]. Through storytelling, artists have often used various forms of work to influence the audience on socio-environmental themes such as global climate change, ecological conservation, and social responsibility [7,8]. In doing so, they have used a persuasive story containing a pro-environmental message.



Some studies have proposed that artists use visual elements and narratives to impact the attitudes of consumers toward pro-environmental consumption [9,10,11,12] because storytelling used by artists could even lower emotional barriers to implementing pro-environmental measures [13]. However, specific environmental storytelling techniques and their effects on natural conservation have been lacking. Therefore, the storytelling approaches introduced in this research can help those developers of art or game content to make their work more engaging and interactive, so that the users become action-takers and not just observers regarding environmental conservation.



Previous studies have examined how games can be used for social innovation purposes. McGonigal [14] pointed out the cognitive, emotional, and social benefits for the players if they get involved in the development and playing of games for social causes such as climate change prevention and poverty eradication. Examples of such games include EVOKE, which operated a 10-week long game where the players got a new mission each week to deal with hunger, poverty, and water shortage problems around the globe and thus gained an increased awareness of these social issues. It was played globally five times since 2010. Additional games successfully developed and played for the environment include Save the Ocean and mobile-device-based games that raise awareness of environmental issues [15]. Tackling environmental issues with an educational game, Enviropoly, Arslana et al. [16] developed a board game to be used by young students. Initial trials showed that it could contribute to environmental literacy and interest in getting involved in environmental conservation activities.



While there are several case studies [14,15,16] in which interactive game contents have been used to educate the public and induce environmental innovation via consumers’ adoption of more environmentally friendly products and services, empirical studies in this area have been scarce. In particular, the interactivity effects of the contents on the viewer’s attitude toward environmental conservation are worth examining. That is, the contents presented by games (and art) usually exhibit different levels of interactivity with the player (and viewer), and when it comes to sustainability and environmental messaging, one should examine whether more interactively designed contents can deliver a more persuasive environmental message for the user’s specific intention to engage in pro-environmental consumption or to participate in such campaigns.



Storytelling is a technique that has been developed to bring a human experience to life. When used in art/game contents, it could affect the attitude and even behaviors of the players. McGonigal [17] employed gamified study contents and found that students became more motivated and less fearful of trying out unfamiliar, more advanced problems, which could lead to higher academic performance. George et al. [18] encouraged forming a group narrative by distributing stage-after-stage drawings among dementia patients and their student caregivers. This promoted patient-caregiver interaction and also helped develop positive viewpoints.



Against this backdrop, this research analyzes various types and levels of interactivity of the game contents and their environmental messages’ effects on the consumers’ attitude from the perspective of storytelling. Storytelling is an appropriate frame of analysis to classify the types and levels of interactivity in the game contents in this research because all such contents have a specific purpose, convey their message, and leave the player with a set of experiences that impact one’s mindset and even further actions. In this paper, we will use this methodology to analyze the interactive storytelling of the game contents with environmental themes and to research how consumers perceive participating in pro-environmental campaigns. We will study how consumers respond to environmental campaign messages according to the interaction levels of the game contents. This will allow us to examine effective participatory storytelling designs to achieve desirable outcomes (i.e., pro-environmental behavior). Depending on how interactively and engagingly the game contents can convey the message, the participation intentions of the player (e.g., whether or not the consumer feels like donating money for tree planting) will differ. Therefore, this research seeks to understand how interactive contents that contain environmental themes affect the consumers’ intention to purchase a green product/service or to participate in an environmental campaign. Overall, this research will look into the usefulness of interactive, environmental storytelling designs in game contents in order to achieve the desired environmental actions.




2. Literature Review on Pro-Environmental Storytelling


Pro-Environmental Storytelling


The theory of storytelling has been developed to analyze and to construct immaterial human experiences. While a traditional story presupposes an author with a message and an audience to receive it, the present storytelling is a compound word of story + tell + ing, and presupposes an ongoing, collaborative, and interactive conversation between the author and the audience [19]. Through storytelling, the audience becomes an active participant, producing new meaning on top of the structure created by the author.



In pro-environmental storytelling, our audience should participate in the message through interactive storytelling, rather than unilaterally receiving messages for the environment. Therefore, pro-environmental storytelling is a methodology for producing environmental messages, but it is also a means to analyze the experience of participating in relevant campaigns by receiving messages about the environment.



Some storytelling-based approaches to environmental issues have revealed this can be an effective means to achieve natural sustainability. Effective storytelling for raising environmental awareness in young students was described as education research [7]. Over the past decade, using storytelling in energy and climate change research has become available in various forms [9].



Based on the literature review of uses of storytelling and game content for environmental issues, we conducted a case study research that uniquely incorporates experiments to confirm our research propositions. In a case study research, “propositions or frameworks provide direction, reflect the theoretical perspective, and guide the search for relevant evidence” [20]. Therefore, we have posed the propositions of our study as follows:




	
Use of an appropriate mode of storytelling can raise people’s awareness on environmental issues and motivate actions that are helpful for the environment.



	
Advanced modes of storytelling using game content can provoke more than an emotional response toward the environment and help develop attitudes resulting in concrete actions for environmental protection.








As one of the storytelling methodologies, there is a user participation framework that examines the aspect of interactive storytelling and the level of user participation according to the level of interaction. The following section presents a storytelling approach, which is the framework of analysis in this paper.





3. Research Methods


3.1. Storytelling Approach as a Framework of Analysis


Interactivity is without doubt a central concept with regard to audience participation; however, the degree of engagement level is different between interactivity and reaction. For example, would we feel much interactivity in the case of a door that automatically opens and closes door in front and behind us, operated by a sensor? If the action of pressing a floor button and the reaction of exiting the elevator upon arrival on our destination are to establish interactivity, is it possible to make such elevator-riding experience enjoyable for the participants?



According to the correlation between the interactivity level of the content and the participatory effects of storytelling [19], the five levels of interactivity can be defined as follows:




	Level 1:

	
“Peripheral Interactivity” (Digital literature poetry)




	Level 2:

	
“Interactivity Affecting Narrative” (Hypertext fiction form)




	Level 3:

	
“Interactivity creating Variations in a Defined Story” (Visual novel form)




	Level 4:

	
“Real-Time Story Generation” (SIMS-like form where changes are seen in real-time)




	Level 5:

	
“Meta-Interactivity” (Tool making capability to change the output structure)









The first level of interactivity is what one experiences in the elevator, as described above. It is peripheral interactivity where the audience selects a story as if pressing a floor button and views that part (passive, near-observer attitude). The second level of interactivity is a much more familiar one. It affects narration, as the elements of making a story are predetermined but the story’s phases or patterns appear to the viewer differently depending on the interactive mechanism. A good example of this level is a well-structured Internet site with a set of databases behind it. Touring a science museum also gives this level of experience, as in the Internet homepage where the viewer can choose to enter different rooms with different themes. This is a method suitable for hypertext fiction. The readers see many links that are connected to each part of the text, like a website, and choose the link they want in order to progress through the stories, so the readers see different stories depending on the path they have chosen, but cannot influence the story they see.



The third level of interactivity is problem-solving-oriented storytelling in games. A quest narration can evolve into various branch stories and also suggest different endings. The players receive and perform missions, and they experience different stories depending on the success or failure of the mission. In this process, the designer even prepares endings, such as a game-over message if the players go in the wrong direction or fail in the mission, in order to guide the players in the direction that the designer has planned. Then, the players start the game again and eventually succeed in the mission to complete the story. As in Figure 1, this would look like a tree with large and small branches originating from the main stem, the structure of which is seen in the games of multi-endings, such as Princess Maker. The main distinction between Level 3 and Level 2 is that Level 3 has no predetermined ending or structure. By solving problems, the user can decide to add a new branch and a story to it. Thus, the final outcome of the game cannot be predicted. In this regard, Level 3 is dynamic while Level 2 is static, so we designed and tested Level 3 game content in this research.



The fourth level of interactivity has a generative algorithm that enables selecting an action and facing the turn of accidental events. To deal with such unforeseeable occurrences, the player has to devise and choose another set of actions, as in SIMS.



The fifth type of interactivity is the most advanced level, where one can design a novel stage in a computer game, craft new clothing for an avatar, connect a real object with a new move, and possibly expand the experiential zone of the previous story world. At this level, players (i.e., the user and the audience) become coauthors in narrating the story, as in alternate reality games (ARG).



Here are a few examples of storytelling in different levels. Olafur Eliasson installs giant blocks of ice across London (Figure 2). In this Icewatch example, the role of the viewers is a quite passive one, as they just watch the ice melting away over time (and perhaps make inferences regarding the polar ice melting due to anthropogenic activities); therefore, it is Level 1 storytelling.



A more advanced type of participatory storytelling calls for the viewers’ involvement. In media art, a public display made up of plastic bags added by the public eventually takes on a shape that is not predetermined, but defined by an accidental turn of events (Figure 3). As the viewers participate in the art creation, the awareness of the importance of reducing the usage of plastic bags is developed in their mind.



A social game or crowd funding are excellent examples between Level 4 and Level 5, the most advanced forms of participatory storytelling. Currently, the Dad Dritte Land Art Garden Project asks for the participants’ donations and allows them to watch the development of a garden made of plants brought from both South Korea and North Korea (Figure 4, left). If a donation is made, rewards ranging from tote bags (Figure 4, right) to thank-you cards, artwork frames and a musician’s performance ticket are given to donors.



Currently, the gardening project is closer to a Level 4 example with a potential to reach Level 5, depending on how much the artist opens up the designing of the garden to the donors’ ideas and actual participation. Below, a Level 5 example is designed around crowd-based, social volunteering and tested in this study.




3.2. Study Methodology and Focused Group Interview


As defined above, there are 5 levels of pro-environmental storytelling in game (and art) contents that have a specific environmental theme and a certain objective to change the player’s (and viewer’s) mindset and to provoke participation. In this study, after summarizing the first (basic) level results in our previous study, we designed higher (intermediate and advanced) levels of pro-environmental storytelling in various forms of games contents. The objective of this study is to test if a more advanced level of storytelling can effectively bring about a change in the viewer’s mindset and participation (e.g., the willingness to make donations to an environmental campaign). The test results can lead to practical implications on how to design pro-environmental messages most effectively, by using interactive storytelling for game (and art) contents.



In this research, we summarize Level 1 storytelling that used art, and test Level 3 and Level 5 of interactivity using game contents as follows:




	Level 1:

	
Donation to an Environmental Campaign




	Level 3:

	
Serious Game for Environmental Awareness




	Level 5:

	
Social Game for Environment-related Mission Accomplishment









For the Level 1 Study, we implemented art as a main medium [10]. While previous studies looked mostly at the role of knowledge and socio-technical approaches in environmental innovation (e.g., [21,22]), our study explained how art-based storytelling could induce consumers to take pro-environmental action. We observed how consumers reacted with and without art-based storytelling when they were asked to join a pro-environmental campaign. In this level, there are three main paths in which arts could tell a story in promoting environmental sustainability: communicating information (knowledge), forming empathy toward the natural environment (emotion), and being unified with ecological sustainability [23].



In the Level 3 Study, a serious game is developed. Interactivity is designed such that the player can continue solving quizzes to make progress from stage to stage. At each stage, players are given an assignment to solve a problem before exiting a room (stage) in order to enter the next one. Moreover, the story is not predetermined. As a player is navigating through different rooms, unique stories are unfolded, so that each user can experience quite different outcomes. This feature evokes a high level of attention and active participation by the players. The end goal of the game is to prevent future environmental disasters (a doomed earth), so that humankind is saved. Because the participant is more actively involved in the storytelling of the game, the level of interactivity increases; therefore, the end-goal of the game, that is environmental awareness in this case, is introduced in the player’s mind. This effect will be analyzed in a focused group interview.



In the Level 5 Study, which is the most advanced level of interactivity, an environmental mission is given to the users. Players are given an assignment to accomplish a mission but no preset ways are enforced. In other words, both the initial participation and the level of involvement as well as planning for the mission are entirely left to each player. As the player navigates through the mission-accomplishing process, he or she gets a unique experience and ends up with his or her own story as to how the journey and self-motivation have unfolded. This feature prompts an even higher level of focus on the game and the voluntary participation of the users.



When studying the results of Levels 3 and 5, this paper intends to use Focused Group Interview (FGI), which is a qualitative research methodology. FGIs are conducted with the participants who have experienced the phenomenon to be studied and are able to express their experiences well, make a list of meaningful statements, describe and record what they experienced with this phenomenon, and structurally explain how the experience happened [24].



This method has the usefulness of allowing direct communication with the participants about research issues and secure specific contents through that communication. FGI has the advantage of being able to obtain more three-dimensional results, in that it can reflect the motives, attitudes, and opinions of participants that cannot be captured by questionnaire-based quantitative research. In addition, FGI has the advantage of being able to collect in-depth and practical opinions through group discussions that are not revealed in quantitative techniques such as surveys. Therefore, this study used FGI as one of the qualitative research methodologies.



Because the main targets of the campaigns that people can participate in are those who have been exposed to general games, media art, and social media, and are in need of promotion of eco-friendly perceptions, students in their 20s, who used many of the contents that are examples of this paper, were recruited, and interviews were conducted with them. As such, in order to examine which type of storytelling at varying levels of interactivity is most effective to convey environmental messages, a focused group interview is conducted to see such effects among game users. The selected interviewees should have some level of environmental awareness/literacy to begin with, and they are to have interest in, and to be capable of playing, the game contents in this research. As described below, the final interviewees turned out to be 9 and 10 participants for Level 3 and Level 5 games, respectively.





4. Results and Discussion


4.1. Summary of Art-Based Storytelling (Level 1)


Lee (2019) summarizes the experiment conducted among a group of consumers in the U.S. and Korea. The research results showed that people changed their attitude after having seen the art (of green trees and children playing underneath) whether to participate in a tree planting program. This shows the storytelling effects of art that could influence people’s emotions and behaviors, but was the least interactive form of storytelling. We examine more effective ways of environmental storytelling at advanced levels in this research below.




4.2. Level 3 (Creating Variations in a Story) Results


This level consisted of a serious game that was designed to promote eco-friendly perceptions. One example of this kind of game is the escape room game prepared by Soonchunhyang University, that was based on the open chant function in KakaoTalk. For this study, a KakaoTalk escape room game, <A New Researcher’s Diary>, was created to spread eco-friendly perceptions through storytelling, the setting of which was a futuristic virtual dystopia with high levels of air pollution due to fine dust. From 3 November to 26 December 2019, a total of 294 subjects participated in this study. Of this group, 80 players successfully reached the game’s last stage, no. 30, and 9 of the players that finished the game were recruited to participate in an FGI. Note that 80 participants reached the end in the Level 3 serious game, and 9 out of the 80 were interviewed. So, 80 out of 294 participants managed to reach the ending. This number was considered appropriate and balanced between the level of difficulty and the interest in continuing to play the game, because if people do not play the game completely, the effect of serious gaming may also decrease.



In order to determine what kind of experience the game made for Level 3 gave the participants regarding the promotion of eco-friendly perceptions, a total of 9 participants were randomly selected out of the 80 successful players. The FGI was conducted for about one hour and a half, from 19:00 to 20:30 on 5 December 2019, in the student project room of Startup Plaza at Soonchunhyang University. The contents of the interview were recorded with the consent of the participants, and then they were analyzed. The general characteristics of the study participants are shown in Table 1, below. The questions were divided into three areas: an area to identify the interest in the game, the cognition area (to check whether the participants recognized in the process of the game that it was aimed at promoting eco-friendly perception), and the usefulness area (to check whether the participants actually raised their eco-friendly perceptions after the recognition).



This type of game was devised under the following considerations. <A New Researcher’s Diary> is a game that has 30 stages in which a player can “escape” KakaoTalk’s open chat rooms by solving puzzles (Figure 5). Rather than escaping from a physical space, players enter an open chat room and are provided a link to a cover image, which contains a hidden password that they must unlock. Then, the players can escape the current room through another link to the next room, which is displayed in the chat room. Players move in this manner from room to room by unlocking the passwords from the cover images provided in each chat room; therefore, the players must pay attention to the information in each cover image, each of which promotes eco-friendly perceptions that were intended by the developer.



This game describes its worldview in the first room (Figure 6), <A New Researcher’s Diary>, which is a prologue that players must read to enter the game. The narration explains: “In 2029, people who inhaled dense smog began to die, and this was attributed to fine dust.” In the game, the player is one of the researchers who are working to eliminate this smog, and, as the game begins, they join a research institute. The password that allows a player to enter this room is “2029,” that is, the year when fine dust emerged as smog.



To solve this puzzle and enter the room, the player must inevitably read through the cover image, including the corresponding worldview description. This mechanism continuously engages the player in the experience of searching the cover image for a hint in order to move or “escape” to the next room. The cover image continues to evolve, beginning with an image of a researcher being replaced by the player, which is followed by an image of the player as the only survivor in a crashed helicopter, and an image of them falling into a stormy desert. In other words, the act of the player escaping the KakaoTalk’s open chat room is perceived as a corresponding action along the storyline as the player survives the smoggy world.



The game creates the feeling that the player’s survival is threatened due to the fine dust, which persists as the story progresses. This feeling is created through the setting of the game, which requires the use of unique tools to survive the world full of fine dust, such as an escape capsule and gas masks, and the opening warning that “This space is not safe”. However, the results showed that there was a gap between the in-game objective to “escape” each room and finish the game and the internal purpose to “heighten eco-friendly perception” of the players. The FGI subjects replied that they became indifferent to the dystopian worldview due to the fine dust as they approached the end of the game. In their responses to another question in the interview, the subjects answered that, as the narrative progressed, it focused more on the emotions between the main character and the robot and less on the fine dust, and thus the subjects became engrossed in clearing the puzzles, neglecting the worldview and storyline.



These two responses have the same context. First, even with a serious game, the goal to play the game itself is prioritized over the purpose of promoting eco-friendly perceptions. Players tended to focus more on the declared mission to “solve the puzzle in the cover image to move to the next room”. Second, even if the purpose of promoting eco-friendly perceptions is achieved, the achievement was limited to recognition because the purpose of this game lacked a specific code of conduct for reducing the fine dust.



Among the players who participated in this game, those who had not been interested in environmental problems such as fine dust adhered to their previous belief that it was meaningless to raise awareness on an individual level even after completing the game. Specifically, the players believed that because macroscopic problems such as fine dust are attributed to causes occurring at the corporate or national level, it is meaningless to raise awareness at the individual level. The players thought that the environmental threats that are appearing in the real world can be solved through the microscopic movements of society as a whole rather than by triggering the actions of individuals, which this game intends. However, the players mentioned that the active provocation of reactions would be more influential. What was interesting was that, during the interview, the participants talked about their experiences in playing this kind of game and pointed out the limitations of the game.



Level 3 games are focused mainly on raising awareness of problematic situations. For example, Aqua Republica (2019), which is a serious game developed by the United Nations Environment Programme (UNEP) for environmental education for the youth, is a strategic simulation game about sustainable water use. Furthermore, EcoFriendz, developed by Hangame, is a strategic simulation game about reducing CO2 emissions. While these games are effective in raising awareness of problematic situations at the global level, it may be unclear what each player can do in response to this macroscopic problem. The eco-friendly way of thinking promoted through games is fleeting and does not induce specific actions.



Level 4 games increase the connection with reality because these games operate in real time. For example, My Tree, produced by Beimsupictures, virtually connects a user to a physical tree in the Seoul Forest when the user grows a tree in the game. As a result, the time and devotion a user spends in the process of growing a tree in My Tree is utilized to grow a physical tree. Nevertheless, if a game progresses in real time without any induction of specific actions, eco-friendly perceptions will also be dispersed due to the prioritized purpose of the game. In order to turn specific actions into everyday actions, further experiments are necessary in which players are allowed to create the rules of the game by themselves.




4.3. Level 5 “Meta-Interactivity” (With Capability to Change the Outcome of a Story) Results


How does Level 5 interactivity promote eco-friendly perceptions? This study provides two examples of such games, where users actively and spontaneously created game rules in mutual cooperation. The first example is the #Trashtag Challenge, that requires users to share photos on social media before and after removing garbage that had accumulated in public places or natural landscapes (Figure 7). This promotion, which started after the Ice Bucket Challenge, requires users to undergo three stages. First, a user searches for a place, such as a beach, park, road, hill, or event venue, that requires clean-up. Second, the user takes pictures of the site before removing the garbage. Subsequently, the user cleans up the garbage that harms the natural environment, such as plastic bags and discarded materials, and then the user takes selfies with the bag of garbage that was collected and posts the photos to an SNS with the hashtag #Trashtag. This promotion not only started from the voluntary participation of SNS users but also developed through the induction of a simple and specific action to remove garbage, thus leaving a deep impression on users.



A second example of voluntarily competing and playing using media is the <Forest: Stay Focused> application (Figure 8). It basically helps users increase their concentration and build an efficient lifestyle away from their smartphones. The user first sets his or her concentration time, selecting from the available options of at least “10 to 120 min.” The user selects a tree provided by the Forest with the intention to grow the tree as part of his or her own forest or garden composed of healthy trees. The tree grows if the user keeps the app open for the duration of the concentration time, which prevents them from using their phone for other purposes and encourages them to focus. The user also earns virtual coins in the game as a reward for growing a tree and can plant physical trees on Earth using virtual coins through a partnership with the nonprofit organization Trees for the Future. In the app, users voluntarily compete in groups to plant more trees without the intervention of any planner. The interactivity in the game corresponds to Level 5 in that players compete with friends to see who can stay concentrated the longest.



Our research team at Soonchunhyang University conducted an FGI with 10 students who utilized the <Forest: Stay Focused> application. In order to find out what kind of experience the participants had with the Level 5 application, this study selected the participants for this FGI. To this end, among students who have voluntarily used this application for at least two weeks, 10 students, who can be considered voluntary participants, because their concentration time in this application was at least 120 min, were randomly selected. The general characteristics of the research participants are shown in Table 2, below.



The 10 interviewees were students in their 20s from various majors who had voluntarily competed in the app in various methods. The interviewees’ in-game achievements ranged from growing four trees (120 min of concentration) to148 trees (3900 min), as shown in Table 3. Because of the COVID-19 situation, the FGI was conducted through a live video conference for two and a half hours, from 16:00 to 18:30, on 4 June 2020, and the contents of the FGI were analyzed after cloud recording. The contents of the interview were divided into five areas.



Five questions were asked in the interview to investigate: (1) whether the players voluntarily increased the time they spent focusing to play the game; (2) whether the players recognized changes in their environmental perception and behavior, such as planting trees or protecting the forest, by using this app; (3) whether the players had ever had an eco-friendly perception before playing this application; (4) whether the players had ever engaged in environmental perception and behaviors, such as planting trees or protecting the forest, before playing this application; and (5) whether the players developed eco-friendly perceptions after playing this app, and whether these perceptions have led to environmental perception and behaviors, such as planting trees or protecting the forest.



The interviewees, in response to Question (1), said that the longer they spent without using their cell phone, the more motivated they became to view the trees that they had planted in the process of voluntarily increasing their concentration time. Some interviewees said that when they picked up their cell phone from time to time, they placed it down after viewing the screen that showed that a tree was being planted. This answer reveals that eco-friendly perception naturally occurred during the users’ voluntary competition.



The interviewees’ response to Question (2) revealed that the players also recognized environmental protection and tree planting during the voluntary competition. The application allows a user to plant a physical tree by collecting 2500 won in coins, which took about one to two weeks. When the user was able to plant a physical tree with the collected 2500 won, their affection for the tree grew.



Five out of the 10 students who were interviewed said they tried to collect coins after realizing that they could plant physical trees by stacking coins. Many students understood the message that the environment can be protected by reducing the use of their cell phones. Among the interviewees, there was one student who felt more responsible for protecting a tree from being exposed to damage if he gave up.



Questions (3) and (4) asked the participants to compare their attitude and behavior before and after using this app. Many students answered that they had a vague concept of the need for environmental protection but never put it into practice. Students answered that they had previously cared about energy saving, had experience planting trees in other countries through a game called Tree Planet as a teenager, and added that, after playing <Forest: Stay Focused>, they were searching more specifically for eco-friendly campaigns. The students who remembered participating in a tree planting event during middle and high school also said that they usually care about saving energy and are searching for more specific environmental actions after playing this app.



The students who had experienced eco-friendly campaigns or played Level 3 games that promote eco-friendly perception reported that they already had an eco-friendly perception. However, the results confirmed that even students who had not directly participated in previous eco-friendly campaigns already had a vague perception of environmental protection before using the <Forest: Stay Focused> app.



In response to Question (5), which concerned whether these perceptions have led the interviewees to increased environmental perception and behaviors, such as planting trees or protecting the forest, all 10 interviewees answered yes. Some students answered that they would search for opportunities to participate in a wider variety of eco-friendly campaigns after using this app, and some hoped that the social tree planting challenge would become more diverse.



These results show that the Level 5 campaign not only promoted eco-friendly perceptions but also helped induce specific actions in everyday activities as well as continuous actions. This campaign has been deeply perceived by users in that it encouraged users to complete simple and specific actions that concentrate on daily activities related to using a smartphone.



In the results of the interview with students, it is necessary to pay attention to the students who had already played games corresponding to Levels 3 or 4 and those who had already recognized eco-friendly perceptions. All 10 interviewees had some degree of eco-friendly perception. Although 2 students had played Level 3 games, other students had already been exposed to Level 1 campaigns, and, thus, all the students had a vague perception of the need to protect the environment and save energy. However, when they were asked if they had actually taken actions, they answered that they were just in the idea stage.



The students who engaged in specific actions—i.e., to place down their cell phones—through the Level 5 activity found that this action helped protect the environment. In addition to the discovery, these students took a specific action. The students also answered that they would use the cell phone in this manner in the future and would try other environmental campaigns if such exist.



Many people already have eco-friendly perceptions because they have been exposed to eco-friendly campaigns through various media. Thus, it is necessary to apply interactive storytelling to such campaigns, which will induce users to participate in a specific action in real time and move the level of interactivity a step further from simply promoting eco-friendly perceptions. It is highly likely that users who have participated in such campaigns will maintain eco-friendly perceptions in a more sustainable manner.





5. Implications for Practicing Environmental Storytelling


The results of Levels 1, 3, and 5 experiments confirm the propositions of this study. Storytelling approaches do have a positive effect on the user’s mind toward environmental protection, and more advanced, game-based storytelling had an even larger impact on people’s willingness to take actions for the environment. Given this outcome, the authors suggest three modes of effective environmental storytelling strategies, as presented in Table 4.



We can classify three different target groups of environmental storytelling, as shown in Table 4.



	
Target Group 1: People not yet having eco-friendly perceptions and little awareness of environmental problems.



	
Target Group 3: People with some knowledge of environmental issues and a general interest in environmental protection, but who have not taken part in environmental campaigns and who like to play games with a social mission.



	
Target Group 5: People with prior knowledge of environmental issues, showing a high level of interest (even concern) and voluntarily participating in actions to resolve them.






Level 1 storytelling is not necessarily the least effective mode when it comes to the arts. What this research suggests is that a storytelling approach can be coupled with artwork such that it can have more interactive features. This advanced storytelling feature used in arts will establish a stronger interaction with the audience/viewers (i.e., participation in a piece of artwork or some problem to be solved, like puzzle-making), so that they are effectively engaged in the dialogues that the artist wishes to have regarding social issues.



It is also important to progress from Level 3 storytelling to Level 5 storytelling in serious games, because changes in actions matter, and not just emotional feelings or a higher awareness of social issues. Users who engage in Levels 3 to 5 actually try to solve a problem by participating in interactive media. In the process, it is highly likely that the users will accept the already designed eco-friendly perception as their own. However, in the case of Level 3, in the process of gamification, the purpose of the game could be prioritized over the goal of promoting eco-friendly perceptions. Level 5 urges users to voluntarily participate in specific actions in real time. This level is important in that the users, who have already been exposed to various campaigns to promote eco-friendly perception but may have only had a vague conception of environmental protection without the induction of specific actions, are highly likely to maintain this perception. In order to achieve meaningful environmental innovation and sustainable development, not only industrial technologies and government policies but also the consumer’s awareness change and tangible actions should follow. In this regard, the results in this research help increase environmental awareness and motivation for customer actions aimed at preserving the environment.




6. Conclusions and Future Research


This research analyzed the role of storytelling in environmental innovation, and consisted of a series of studies to examine how environment-themed arts, gamified contents, and well-constructed environmental challenge games influence people’s awareness and attitude toward environmental conservation activities. The results showed that the different modes of environmental storytelling impact people’s perception and actions regarding the protection of the environment and their willingness to be involved in environmental campaigns. This research contributes to the field of environmental storytelling by defining varying levels of storytelling and concrete story development strategies using game contents. The case studies demonstrate through actual experiments how games are employed in effective storytelling modes to raise users’ awareness and emotional buy-in for possible actions.



Various cases of environmental storytelling in the three modes developed in this article should be further examined for their effectiveness on pro-environmental consumption. The theoretical and experimental results in this research can be improved by incorporating more gamification literature and innovation studies. That is, an integrated analysis of gamification and innovation studies should be conducted. In addition, it would be useful to apply our findings to more participants from diverse regions and backgrounds.



Games can be an effective platform for change management in environmental innovation. Not just technological development but also usage and operational changes can be expected if users are properly educated and motivated via game-oriented storytelling. In this regard, this research has introduced a new approach framework on game content-based storytelling for social issues in practical detail.
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Figure 1. Tree-Branch Structure. 
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Figure 2. Icewatch, an Example of Level 1 Storytelling (https://www.dezeen.com/ice-watch-olafur-eliasson-installation). 
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Figure 3. Public Art with Plastic Bags, an Example of Participatory Storytelling. 
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Figure 4. Crowd Funding Project with Rewards, an Example of Advanced Participatory Storytelling https://wemakeit.com/projects/das-dritte-land-art-garden?fbclid=IwAR0oYgpmKW3GX-JDPV59A98aPNR9roKKSz9upMcXWIcA8iVT05UNopolheo&locale=en). 
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Figure 5. Thirty Stages Design of <A New Researcher’s Diary>. 
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Figure 6. The First Stage of <A New Researcher’s Diary>. 
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Figure 7. Trashtag Challenge. 
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Figure 8. Screen displays of <Forest: Stay Focused> application playing. 
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Table 1. Description of Level 3 Game Participants Interviewed.
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	Gender
	Age
	Whether the Participants Majored in Subjects

Related to Game and Media Art
	Level of Education





	6 female/3 male
	20–30
	4 majors/5 non-majors
	9 undergraduate students
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Table 2. Description of Level 5 Game Participants Interviewed.
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	Gender
	Age
	Whether the Participants Majored in Subjects

Related to Game and Media Art
	Level of Education





	6 female/4 male
	20–30
	4 majors/6 non-majors
	10 undergraduate students
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Table 3. Concentration time in Forest application and the no. of trees grown (10 students, June 2020).
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	Student
	Focus Time (min)
	Trees Planted





	1
	3900
	148



	2
	1960
	43



	3
	1727
	69



	4
	1265
	42



	5
	1260
	42



	6
	960
	37



	7
	228
	10



	8
	220
	10



	9
	190
	9



	10
	120
	4
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Table 4. Interactive Storytelling Modes and Their Usages with Art/Game Contents.
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	Medium
	Degree of Interaction
	Effect
	Description
	Target Group





	Appreciative Mode: Level 1 Storytelling
	Arts and Visual Elements
	Viewing or Listening
	Emotional Change and Compassion
	Use of diverse arts that exhibit audio visual elements to invoke people’s emotional responses to environmental conservation
	People not yet having eco-friendly perceptions and little environmental problems awareness



	Engaged Mode: Level 3 Storytelling
	Gamified Content
	Participatory Game Playing or Problem Solving
	Awareness Increase on the Issue
	Participation in social issue games to solve problems or produce benefits related to the environment
	People with some knowledge of environmental issues and general interest in environmental protection



	Actioning Mode: Level 5 Storytelling
	Game-based Events
	Voluntary Campaigns or Challenge Competitions
	Action Readiness regarding the Issue
	Mission-given challenges among the entrants of the event who create actionable solutions to the social issue
	People with prior knowledge of environmental issues, showing high level of interest
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