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Abstract:

Serious games are games with specific purposes that go beyond entertainment and are utilized for a wide range of
purposes. This article sought to investigate whether serious games can conceptually be considered as social innovation
tools and be used to achieve social innovation goals based on studies surrounding both subjects. A two-phase research
was carried out, the first being a literature review of qualitative nature of publications that characterized the subjects
around serious games and social innovation, and the second being an investigation of four existing serious games to
evaluate whether the link between both subjects could be found in real cases. The study allowed the creation of a table
identifying in the serious games different social innovation reoccurring themes gathered in the first phase of the research.
The results also suggest that the concepts and objectives of serious games and social innovation have many correlations,
such as both being considered creative strategies to present solutions to minimize social problems, social innovation being
a broader concept that encompasses different methods, and serious games being considered one of them. Therefore, it
was concluded that serious games indeed can be considered tools for social innovation, answering the main question of
the article.
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1. Introduction

The world population faces several social challenges daily, and the search for innovative solutions to alleviate
them has been a topic of discussion in recent years. Even though the diagnoses of each of these problems are
different, one of the concepts that emerged to alleviate them is social innovation. Social innovation is considered
a way to respond to social problems by mobilizing creativity to develop solutions and make the best use of scarce
resources to solve problems (Avelino et al., 2019). Innovation scholars approach social innovation conceptually
as new social technologies that create social value (Van Der Have & Rubalcaba, 2016), representing a response
to a human problem or need or a shared value, the result of a collaboration between different actors, interpersonal
activities, or social interactions to meet one or more common goals (Correia et al., 2018). Its field is based on the
creation of solutions to social needs and is driven by agents who organize themselves under the most different
legal types, being considered by managers as a new dimension for strategy and planning in organizations.
(Andrade et al., 2021).

Another concept that has been presented to get to know and face social challenges are serious games, with
specific purposes, which go beyond entertainment and have been used for a wide range of goals. They have at
least four general characteristics that highlight their potential usefulness: universal language, flexibility to explore
uncertainties and complexities, ability to facilitate learning, and the opportunity they provide for timely collection
of relevant data (Olejniczak et al., 2020). Therefore, this article sought to investigate the use of serious games as
a method to achieve social innovation goals.

2. Research method

This article sought to investigate whether serious games can conceptually be considered as social innovation
tools and be used to achieve social innovation goals. For this purpose, this research was carried out in two phases.
In the first phase a literature review of a qualitative nature was carried out by gathering and analyzing publications
that characterized the subjects around serious games and social innovation, to possibly establish a conceptual
link between the two areas. Peer-reviewed articles published in the last five years (2016-2021) were prioritized,
aiming to investigate the most recent advances in studies on the subjects, to ascertain their concepts, their goals
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and how both themes can be related. The articles were found in different journals databases, utilizing keywords
such as “serious games”, “social innovation”, “social change”, “board game”, and “digital game”.

The second phase aimed to evaluate a possible link between the two subjects by analyzing real existing serious
games. Therefore, it was decided to describe and evaluate four games: Good Shrimp Farming, Orbit Rescue,
Bow River Sim and Rise Up. These games were chosen because they were developed and applied with the
intention of solving or alleviating social problems, making it possible to compare its purposes with reoccurring
themes of study of social innovation. It was also decided to analyze both analogue and digital games, to explore
the topic in different media. The games were also found within scientific articles, and the focus was to identify

its characteristics, origin, developers and, mainly, their main goal with the implementation of the game.

3. Literature review

3.1. Use of games for social issues and serious games

In 1949, the Dutch historian and linguist Johan Huizinga created the term Homo Ludens, stating that the game
is something innate to man and even to animals, fitting into an absolutely primary category of life, even prior to
culture, which evolved from the game. He also stated that, even in its simplest forms, the game is more than a
physiological phenomenon or a psychological reflex, it goes beyond the limits of a purely physical activity
(Huizinga, 2014). The author identifies the playful experience in the great archetypal activities of human society,
such as in the case of the creation of language, because behind every abstract expression there is a metaphor, and
every metaphor is a play on words.

In addition to their playful function, games offer a less threatening way to explore and explain complex issues
to society. Johnson (2016) recalls that even common games have for many decades been used as metaphors to
clarify more complex socioeconomic processes, exemplifying with the fact that, in the 13th century, the
Dominican monk Jacobus de Cesolli used chess as a metaphor to explain significant changes in European
governance, and his book on the subject was surpassed in popularity only by the Bible, in the 15th century
(Johnson, 2016). Even though games are neither the first nor the only option for managing serious issues of civic
participation, they open up new possibilities for engagement and contribute to the diversification of methods and
tools available to the facilitators of these processes. Agents who plan solutions to complex issues recognize the
value and benefits of games to help, trigger group discussions and illustrate and support decision-making
processes (Ampatzidou et al., 2018). Rocha (2018) reports that games enable the exploration of imaginary spaces
and the manipulation of symbolic systems, therefore, players form opinions when interacting with them, also
forming critical thinking. The author states that games are expressive cultural artifacts, with the ability to
persuade and create meaning, which can result in long-term social changes (Rocha, 2018).

More recent studies identify games as having more complex and specific goals. Medeiros (2019) explains that
games are aligned with learning, as they encourage cooperation and favor immersion, bringing participants to a
state of belonging to what is being addressed. Designers and brand managers, for example, are able to think of
playful structures for different processes, as games can serve as a learning, simulation and participation tool, and,
most importantly, make collaborative processes rich in ideas and possibilities (Medeiros, 2019). Research in this
area offers an interdisciplinary picture that includes a variety of professions and suggests that games respond to
the needs of government institutions, industry, and individuals (Klabbers, 2018).

When studying their application of games in public policy, Olejniczak et al. (2020) defined serious games as
analogue or digital, used within a well-defined space and with a clear primary purpose, other than entertainment,
intentionally projecting the gaming experience into reality. The purpose and method of transferring the
information you wish to pass on are determined by the person or organization applying the game. Serious games
present a promising method for capturing timely data about how people actually behave, not just how they claim.
This measurement can be taken before, during and after the game (Olejniczak et al., 2020). The use of serious
games presents motivations to encourage learning and can be especially useful to increase understanding, while
its socialization aspect can contribute to inclusion.

Serious games currently represent a growing segment of the gaming market. By 2025, the serious gaming
market will exceed 9.17 billion dollars in revenue, with an annual growth rate of 19.2% (Allied Market Research,
2019). Although the leisure games market and industry provide the basis for the worldwide dissemination of
game culture, genres, platforms, and tools available to develop them, it is the increasing development and use for
special purposes and for serious use that provides an important contribution to social inclusion. They are
increasingly being used as a general term to include use of games in education, training, health, wellness,
advertising and communication and various fields of non-formal education (Stewart et al., 2013).

In reviewing how researchers reflect on the impact of serious games, Mayer et al. (2016) detected the presence
of at least four main goals: 1) Serious games as a tool/therapy: used for a wide range of purposes, such as , for
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example, therapy, education, health, decision-making and training; 2) Serious games as creative innovation:
considering that games are surrounded by technological innovation, creativity and other processes that generate
competitive advantage in design, production and organization, they are seen as part of evolutionary change and
as a significant factor in competition between nations, regions, companies and individuals; 3) Serious games as
a form of persuasion: can be seen as a powerful new means of communication and an even more effective means
of persuasion and rhetoric, which can be used to sell products or services, such as advergames and branding
games, as well as to effect changes in social behavior, such as to prevent bullying. 4) Serious games as a form of
self-organization: games can affect the ways in which people organize and interact in everyday life, whether in
social, political, cultural, or at work, such as in organization from crowdsourcing to answer scientific questions
(Mayer et al., 2016).

Drummond et al. (2017) explain that, in order to develop serious motivating games, it is necessary to find a
point of balance where the users' intrinsic and extrinsic motivations can converge. To increase their learning
effectiveness, serious games must be based on a framework derived from cognitive science called the four pillars
of learning: attention, active learning, feedback, and consolidation, described in Table 1 (Drummond et al.,
2017).

Table 1. The four pillars of learning to increase the effectiveness of serious games.

Implications for Serious Game Implications for Implementing

Goal Development Serious Games

Learning Pillars

Enforcers should discuss with
players at the end of the session
to ensure they have identified
relevant information

Promote strategies that help
select relevant information
(modeling, feedback, virtual
tools)

To select relevant information.
To stay focused on the serious
game

Attention

Promote interactivity instead of

Active learning

Being involved during learning

To assess the gap between goal

conveying content through text
or audio explanation

Promote the use of feedback that

There is not

Applicants can report player

F k fi hi f th
Lo and performance addresses the task performed performance at the en(} ofthe
serious game session
Promote repetition of Promotes education with
Consolidation To achieve long term memory  interactions with important in-  multiple training sessions and

game learning content multiple educational methods

Source: Own elaboration based on Drummond et al. (2017).

Serious games are a practice used in different areas. Wilkinson (2016) claims that they have become a
legitimate medium for education, health, and social change. The field of study has become increasingly
interdisciplinary, starting with simple origins, in the convergence of computational modeling and non-digital
game-based learning, now the field is a nexus for several other disciplines. The research and practices of serious
games are beginning to shape the practices of the contexts in which they are used (Wilkinson, 2016). In addition
to it’s use for learning and education, there has been increasing deliberation about the effectiveness of serious
games for social change and other serious purposes. There are games that support learning from civics to physics,
from empathy skills to math facts. Serious games are being used to teach surgical procedures, to raise awareness
about global issues such as domestic violence and oppression, and to practice speaking with war veterans
suffering from post-traumatic stress (Schrier, 2016).

Through a literary review regarding business games and creativity, Rosa et al. (2019) came to the conclusion
that serious games show great results and tend have a positive performance in people’s learning capacity,
stimulating social and cognitive characteristics, because weather if it’s individually or in a group, the process to
achieve the goals of the game allow immersion and engagement, and the participants exercise different skills,
such as decision-making, communication and creativity. It is important, therefore, to focus on the objective of
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the game, with how the players will interact and what is the result expected from the experience, as the type of
game chosen must match the moderates' objectives (Rosa et al., 2019).

Serious games provide a way for interested parties to engage and understand the issues and constraints in a
real-world system, but to do so requires an aspect of game play, simulation and learning in almost equal measure,
as combining game and simulation, without the learning aspect, will only result in simulation games that are
purely for entertainment (Akhtar et al., 2020).

Serious games can offer an interactive way to learn about a wide range of social issues, however, as Sharma
(2020) expresses, it is not enough to simply produce a game focusing on a generalized social issue, it is necessary
for developers to invest in principles of appropriate game design such as user experience, focus on immersive
elements and interface improvement. Additionally, developers should conduct in-depth research on the subject
itself so that there are no missed opportunities or misinformation conveyed through the game. Strong narrative
design and storyline can induce a persuasive response from players, with the possibility of being further
strengthened by level design elements that reflect the traditional architecture and building styles of a particular
country or culture (Sharma, 2020).

There are important aspects that game designers must consider when projecting a serious game, such as the
context in which is going to be used, their purposes, and their audience. Although the researchers Braad et al.
(2016) stated that the wide range of purposes and target audiences addressed by serious games makes it
complicated to discuss their design in general, they sustain that the serious games design requirements, like
gameplay and technology, need to be in accordance with the future players. So in order to try to bridge the gap
between the designer and the player, it is essential to involve members of the target audience in the design
process, and to do so the authors proposed the integration of user information through research and user-centered
design methods, which includes the player in the process either passively, such as participating in focus groups,
testing and giving feedback, or actively, which can be considered participatory design.

Khaled and Vasalou (2014) explain that involving users as serious game co-designers can be complicated,
because people who contribute to the design must master the content, the game mechanics, and the overall game
design process. Although user participation has often been limited to providing feedback, inspirational input, and
ideas that designers have developed, which indicates that users should be involved as informants rather than co-
designers, participatory design for serious games can present opportunities for both the designers and the players,
who can strengthen their domain knowledge as a result of actively contributing to the design process (Khaled
and Vasalou, 2014).

Despite the variety of definitions and terminology related to serious games, Hawthorn et al (2021) believe that
the way it is used is more important than the game's labeling, as seriousness can come from the context in which
it is played, not necessarily from the genre, the designated purpose, or the nature of the game itself. It is often
associated with the creator, designer, or facilitator of the game. Serious games have proven effective in promoting
citizen engagement and social interaction, but for meaningful social interaction, game designers must consider
players' preferences, needs, and requirements, while also paying attention to playful behavior with the
environment and with other people around them (Fonseca et al., 2021).

3.2. Social Innovation

Social changes are not easily introduced. Even in 1970, Taylor (1970), after working for a few years in the
field of interdisciplinary research, came across some issues he found challenging. Among them was the use of
research in the community, and how change can be introduced and sustained, taking into account the challenges
posed by interdisciplinary cooperation. According to the researcher, innovation is a sociological and
psychological phenomenon, therefore, it is important to analyze how social inventions can be adapted, regardless
of their presumed scientific merit. Applied social research must generate better forms of action, new ways of
doing things and new social inventions, which should be tested and commercialized (Taylor, 1970).

The existence, process, and beneficial outcomes of social innovation have been documented by scholars for
many years, with both academic and public interest. However, despite not being a new concept, having its
sociological roots dating back to the end of the 19th century, it was little used until the 21st century (Gentil et al.,
2019). Research in this area has been criticized for being fragmented and non-cumulative, as the initial studies
on the subject were carried out sporadically, in a non-cumulative way and with its conceptualization with a
plurality of definitions. With this in mind, Van Der Have & Rubalcaba (2016) conducted bibliometric analysis
on the topic’s research and concluded that the field of social innovation is based on four distinct intellectual
communities that emerge through an organized diffusion process: community psychology, creativity research,
social challenges and local development. Its main features can be seen in Table 2.
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Table 2. Organizational structure of research in Social Innovation (SI).

SI’s intellectual

e SI’s Basic View
communities

Main key themes

Main results

Systematic strategies or
models for introducing
changes in social systems

Community psychology

Management of ecological and

natural resources, among
others

Changes in social and
behavioral systems

SI generates creative process;
new ideas about social
organization to meet a

common goal

Entrepreneurship, corporate
social responsibility, among
others

New social relationships or

Creativity Search . . S
change in social organization

Sustainability, environment,
and health; cross-sector
alliances; social
entrepreneurship

Innovative solutions for
socio-technical challenges or
social problems

Socio-technical regime

Segl einlionzes transitions; Specific solutions

Meeting human needs
through a change in relations
between local civil
communities and their
government bodies

Governance and institutions;
inclusion and empowerment
of citizens; urban and regional
issues

Local development Social cohesion and change

Source: Own elaboration based on Van Der Have & Rubalcaba (2016).

Social innovation is considered a multilevel phenomenon and, therefore, each of the intellectual communities
identified by these authors could be explored by researchers in innovation studies, however, it is possible to
conclude that they share two central conceptual elements: 1) changes in social relations, systems, or structures;
and 2) the fact that such changes meet a shared human need or goal or solve a socially relevant problem.
Therefore, any attempt to create a comprehensive definition for the field must be based on these two common
components (Van Der Have & Rubalcaba, 2016).

Pue et al. (2016) characterized social innovation as a process that encompasses the emergence and adoption
of socially creative strategies that reconfigure social relationships to achieve a given social objective. For this to
happen, one or more social entrepreneurs must devise a creative strategy to put into practice an idea that
reconfigures society's approach to a given social problem. The authors define social entrepreneur as the prime
mover in the social innovation process, who develops a socially creative strategy to solve a social problem. The
researchers in question also claim that there can be socially entrepreneurial individuals and organizations, whose
role in the process of social innovation can relate to three concepts: motivation, which may include social or
personal factors such as self-expression, contribution to others, praise, or status; values, which are standards
defined by culture that serves as a behavioral guide that influences attitudes, norms and beliefs, and by which
people judge desirability and goodness; and individual faculties of the actor, that regards the capabilities and
characteristics of the social entrepreneurs, in terms of personality traits, skills, as well as their socioeconomic
status or organizational affiliation (Pue et al., 2016).

Social innovation is a way to mitigate social problems, resulting in new or improved solutions for a specific
community, but, in addition, they understand the relations between different actors, institutions and the social
context where the initiatives are inserted, showing themselves as an essential process for the evolution of society
and the search for sustainable alternatives for collective well-being (Agostini et al., 2017).

A new paradigm of social innovation can be defined as a new and innovative solution that can be incorporated
into products, processes, and services in order to meet social, economic and technological needs and to improve
people's quality and quantity of life (Jali et al., 2017). It seeks to promote social transformation, participation,
and inclusion of the less fortunate in society through empowerment, as the more widespread and promoted the
social innovations, the greater development and social equity there will be for the country that receives them
(Cordeiro, 2019).

In general, what can be identified as common in the researchers' conceptualization is that social innovation is
a creative and differentiated response to a social situation considered unsatisfactory. Gentil et al. (2019)
exemplified that social innovation results from cooperation between different actors, in a collective process of
learning and knowledge creation, as well as the possibility of being organizational. It is possible to manifest itself
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in something tangible, such as a technology, a service or a product to generate action or intervention with the
objective of modifying social relations, promoting social inclusion and cohesion (Gentil et al., 2019). Based on
this information, one can start to think about the possibility of using serious games as a technology, product or
service that can generate impacts of social innovation.

4. Serious games that address social issues

To better investigate the characteristics and trends in the area of serious games and to verify if the concepts
and goals of social innovation can be identified in real serious games, four examples of games created with the
purpose of solving or alleviating social problems are presented below, pointing out its main characteristics,
creators and objectives. As a selection criterion, it was sought to present cases of analogue and digital games,
created in different countries, found in journals and specialized websites. To find them, search combinations with

keywords such as “serious game”, “social innovation”, “social change”, “board game” and “digital game” were
used.

4.1. Good Shrimp Farming: responsible shrimp farming (Vietnam)

Shrimp farming in Vietnam's Mekong Delta contributes to regional socioeconomic development but tends to
have a negative environmental impact as it reduces mangrove area, increases shrimp disease, and marginalizes
small owners. To try to influence the opinion, knowledge, and behavior of shrimp farmers in the region,
Bosma et al. (2020) developed a serious board game called Good Shrimp Farming (Figure 1), which simulates
the four main shrimp farming systems in the delta, presenting the risks and advantages of each. The game was
expected to change the perception of shrimp farmers about the risk of disease outbreaks in shrimp and the
importance of mangroves.

INVOHIOMIGION,
sl =

i
3
Lt

Figure 1. Good Shrimp Farming Game. Source: ALEGAMS Policy Brief, (Alegam, 2018).

After different matches of the game with shrimp breeders, the researchers evaluated how the gameplay
influenced the players by collecting data during and after the plays. Shrimp farmers reported having learned
about the risks of the intensive shrimp monoculture system and the advantages of using hybrid systems, because
they impact only half of the mangroves. Evaluations showed that players adopted innovations more quickly and
intensified better practices of doing their jobs. The researchers therefore concluded that serious board games have
the ability to create social learning opportunities and reach out to groups that are not always easy to reach, as
they enabled the transfer of knowledge and skills to shrimp farmers and developed their critical thinking
(Bosma et al., 2020).
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4.2. Orbit Rescue: child sexual abuse prevention (Australia)

Orbit Rescue (Figure 2) is a serious game for computers and smartphones that is part of the Orbit child sexual
abuse prevention program, created by the Engage Research Laboratory, at the University of the Sunshine Coast
(USC), in Australia. With a spatial theme, the game aims to provide, in a practical way, important information
about child sexual abuse to children aged 8 to 10 years, such as what to do in case of abuse and strategies to avoid
it through the recognition of behavior predatory, using a positive and practical evidence-based approach and
teaching safety practices. The program is partnered with the Queensland Police Service's Child Protection Unit,
whose information provided realism and relevance to the gaming experiences. The game seeks to encourage
children to develop relationships, trust, well-being, self-worth, esteem, and security (Rescue, 2021).

Figure 2. Orbit Rescue Game. Source: Rescue (2021).

A study on the game conducted by Jones et al. (2020) evaluated 139 children from a primary school in
Queensland, who were divided into groups of students who played or not played Orbit Rescuet. Using the
Australian questionnaire on child sexual abuse knowledge called CKAQ-R-III, applied before and after the game,
it was found that children who played the game significantly increased their scores, while those who did not play
had no improvement in punctuation. According to the researchers, the study showed the power of a serious games
approach to teaching about child sexual abuse prevention in schools and how they can impact student learning.

4.3. Bow River Sim: limited water resources management (Canada)

In 2017, the Alberta Environment and Parks (AEP), the department responsible for the environment and the
parks of the province of Alberta, Canada, developed a serious digital game called Bow River Sim (Figure 3) with
the aim of helping the user to understand the water resources management model deployed by the department
and to visualize the implications, impacts and social processes that occur when water in a basin is a scarce
resource. The game simulates decision making for water management in the Bow River Basin, based on
maximizing social, economic, and environmental benefits while managing limited water supply. It presents a
way to improve the participants' engagement and learning in a water management planning process, presenting
a powerful real water resources allocation model, incorporating gameplay and visual feedback. The game can be
used by a variety of people, such as professionals, students, water-related decision makers, and dam operators
(Akhtar et al., 2020).
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BOW RIVER SIM

BOWIRIVER INFLOW

AND|AEALCH,

WATER i T
PRIDRITY RWOCATED - < § Rea BASSANO REACH

ALL UNITS RRE IN MILLION CUBIC METRES

Figure 3. Bow River Sim game. Source: Alberta Environment (2018).

4.4. Rise Up: fight for social justice (United States)

Created by the organization Tesa Collective, from Massachusetts, in the United States, Rise Up (Figure 4) is
a board game whose objective is to develop critical thinking in its players, building strategies and tactical skills
to improve the social justice movement in the real world. In this game, all participants are on the same team and
embark on a collaborative journey to stimulate the social movement and fight systemic problems, outlining
creative strategies on the actions that each movement intends to achieve, such as, for example, creating viral
videos, leading marches, and building alliances. According to its creators, the game has the potential to inspire
social change to make the world better and teach tactical skills to achieve this goal. Rise Up features a double-
sided board with two different games: a strategy game for experienced players and a game with simpler rules,
with educational settings, for younger players.

Figure 4. Rise Up. Source Tesa Collective (2017).
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5. Results and discussion

This article presented a literature review based on research and literary works on serious games and social
innovation. In the first moment of the theoretical framework, it was presented how games have been used for
different purposes in society, starting from something innate to man until its function of addressing more complex
issues in society through teaching and learning, immersion, persuasiveness, stimulation cooperation and the
ability to generate a sense of belonging (Huizinga, 2014; Johnson, 2016; Ampatzidou et al., 2018; Rocha, 2018;
Medeiros, 2019; Klabbers, 2018). Then, the most recent studies on serious games were discussed, which are
digital or analog games used within a well-defined space and that have a specific purpose that goes beyond
entertainment, serving as a tool for the areas of education, training , health, well-being, advertising and
communication and various fields of non-formal education (Olejniczak et al., 2020; Stewart et al., 2013;
Mayer et al., 2016, Drummond et al., 2017; Wilkinson, 2016; Schrier, 2016; Akhtar et al., 2020; Sharma, 2020;
Fonseca et al., 2021; Hawthorn et al., 2021).

The second item in the theoretical framework of the article presented references around the theme of social
innovation. Although this is not a new focus of study in academia, it was found that research on the subject is
still fragmented. However, through the bibliometric analysis presented by Van Der Have & Rubalcaba (2016)
and the statements of the other authors, it was possible to observe that the common concepts around social
innovation are those that refer to it as creative strategies, which can be incorporated in products, processes and
services, which cause changes in social relations, systems and structures and which meet an objective or need of
a certain group of people, presenting itself, therefore, as a way to mitigate social problems and as an essential
factor for development and social equity and for collective well-being (Taylor, 1970; Gentil et al., 2019; Van
Der Have & Rubalcaba, 2016; Pueetal., 2016; Agostini et al., 2017; Cordeiro, 2019; Jalietal., 2017,
Gentil et al., 2019).

By analyzing the studies around the two themes, it was possible to observe that the objectives of serious games
and the concepts of social innovation have several correlations. Both deal with serious issues of social interest
and are considered systematic and creative strategies to present solutions that meet human needs and introduce
positive changes in social systems and behaviors, education, natural resource management, social responsibility,
challenges involving health and medical care, in the media, inclusion and empowerment of citizens and other
issues that may present problems of social relevance (Schrier, 2016; Wilkinson, 2016; Van Der Have &
Rubalcaba, 2016, Mayer et al., 2016 ).

Serious games seem to respond in part to the questions around social innovation made by Taylor (1970), who
at that time was still questioning himself about ways to introduce and maintain changes in a community despite
the challenges posed by interdisciplinary cooperation. The author mentions that applied social research must
generate better forms of action and new social inventions, which should be tested and commercialized. This
dynamic can be observed in the creation of serious games, which, as shown in the four examples cited in this
article, are created through research, with the aim of implementing an innovation to solve social problems and
are tested to assess their effectiveness.

As previously mentioned, Pue et al. (2016) believe that for social innovation to happen a social entrepreneur,
or a group of them, must devise a creative strategy to put certain idea into practice. Although the authors stated
that social entrepreneurs can be individuals, it can be pointed out that, in the case of the four serious games
investigated, their developers were all part of a team, weather inserted in a group of researchers or an
organization. The authors also claim that, in the process of social innovation, said social entrepreneurs may relate
to three different concepts, and, although the motives of each individual game developers weren’t portraited in
the publications around the four games researched, it’s possible to identify that most of the group’s incentive
relate to motivation (as in social factors and contribution to others), value, and also individual faculties connected
to skills and organizational affiliation, thus creating another link between concepts of social innovation and
serious games.

It is also possible to observe that the games mentioned can be directly related to the recurrent themes in social
innovation, mentioned in this article through the organizational structure of the social innovation research
elaborated by Van Der Have & Rubalcaba (2016) and the concepts described by Agostini et al. (2017), Jali et al.
(2017), Cordeiro (2019) and Gentil et al. (2019). This correlation was shown in Table 3.
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Table 3. Social innovation themes present in the serious games studied.

Recurring Themes in Social Innovation Go;:rlsnl;:liénp Orbit Rescue Bow River Sim Rise Up
Ecological Resource Management X X
Changes in social and behavioral systems X X X
Social responsibility X X X X
Solutions for socio-technical challenges X
Urban and regional issues X X
Inclusion and empowerment of citizens X X X X
Meet human needs X X X X
Sustainable alternatives X X
Social entrepreneurship X
Economic needs X X X
Change in relationships between communities X X X X
Health issues X

Source: Own elaboration.

All games presented exhibit features that align with both the concepts gathered around serious games and
social innovation. The Good Shrimp Farming game featured ten of the twelve recurring themes in the social
innovation study, while Bow River Sim presented nine, and Rise Up and Orbit Rescue featured six of them. All
four games analyzed presented themes that involve social responsibility, the inclusion and empowerment of
citizens, the solution of human needs and the promotion of change in the relationships between communities. It
was also possible to observe that each game intended to reach different audiences, whether they are shrimp
farmers, managers, adults, or children, which demonstrates the adaptability of serious games.

Overall, the research perpetrated in this paper was able to answer its main question, that asked weather serious
games can be considered as social innovation tools and be used to achieve social innovation goals based on
studies surrounding both subjects. The concepts and objectives of serious games and social innovation were
shown to have many correlations, social innovation being a broader concept that encompasses different methods,
and as assured by this article, serious games can be considered one of them. Therefore, it was concluded that
serious games can indeed be considered as tools for social innovation.

6. Final Considerations

The theoretical framework gathered in this research and the analyses of the four games presented allowed us
to see more clearly the possibility of serious games being considered a tool to achieve social innovation goals.
Both serious games and social innovation are considered creative strategies, with the proposal to introduce
positive changes in social systems and behaviors to meet human needs or desires around issues that may present
problems of social relevance.

Serious games have proven to be creative products for tackling social problems, and social innovation, if
properly encouraged and valued, also aims to bring solutions to urgent social issues that citizens face, but the
latter is about a broader concept that encompasses different methods. Therefore, it is concluded that serious
games can be considered as tools for social innovation. However, for the goals of social innovation to be achieved
through serious games, it is necessary that these be developed based on significant research on the subject that is
intended to be addressed, so that the most important and correct information is transmitted. Another possible
limiting factor for this to happen is the development of a discouraging game with poorly planned gameplay.
Therefore, design principles focused on the user experience and methods that involve the players input and
participation should be prioritized, so that players can take full advantage of the game's dynamics and the
opportunities it can offer and thus increasing the chances of achieving its purpose.
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The study of social innovation is still somewhat fragmented, which justifies the importance of further research
on the subject. Also, no research was found that conducted a direct comparison between the two terms social
innovation and serious games, as proposed in this work. It is hoped then that this article contributes to future
studies and implementations about the areas addressed and serves as a basis for further research. An obstacle
found during this research was the lack of more detailed information about the design process of the four
researched serious games, which prevented a deeper analysis of the user's participation in the design. Thus, for
future studies, we propose another research focusing on serious games design processes, analyzing different
studies and cases in which games were developed with social innovation purposes.

Serious games may not be the solution to all of society's complex issues, but they are part of a growing market
and present themselves as tools with great potential to transmit knowledge and change behavior, as, in addition
to presenting pedagogical principles, they have a great motivational effect through of immersion, interactivity
and user-centered approach. But they go beyond that, as the serious games dynamic has the ability to point out
solutions and provide important data about the people who are participating. In general, they provoke reflection
and convey a message of social impact, serving as an instrument for collective well-being.
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