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Executive summary 
The Sustainable Development Goals are an integrated system proposed by the United Nations in 2015 
and set out an ambitious and transformational vision. This envisages among other things a world of free 
of fear, poverty, hunger, and disease next to a world with equitable and universal access to quality 
education at all levels, to healthcare, and social protection (United Nations, 2015). The first five years, 
from 2015 to 2020, are used to create awareness and the coming decade from 2020-2030 is called ‘the 
decade of action’.  
 
This master thesis has been conducted at Global Compact Network Netherlands, one of the 68 local 
networks of UN Global Compact. UNGC aims to mobilize a global movement of sustainable companies 
and stakeholders to create the world we want. Directed by the ten principles and the SDGs, GCNL supports 
companies and organisations by understanding corporate responsibility in a worldwide and local context 
and provides guidelines to change sustainability obligations into action. GCNL has developed an SDG Game 
(“SDG awareness game”) that aims to create awareness among organisations and can be used as an 
educational tool to support organisations in this endeavour. The initial idea of the offline board game was 
to create awareness as well as encourage behavioural change, however, there is no formal follow-up as a 
guideline for behavioural change. Initial research shows that it is only a starting point and without defined 
reflection, organisations have to organise the next step themselves to make impact on the SDGs. The SDG 
awareness game leaves the players with questions like: ‘What can I do?’, ‘What does the SDGs mean to 
me personally or as an employee?’. The increased engagement and awareness of the SDGs in businesses 
not enough for change. 
 
Therefore, the problem statement of this research is stated as follows: “The SDG awareness game 
supported the 2015-2020 goal to create awareness about the SDGs. The ‘decade of action’ from 2020-
2030 aspires change towards the SDGs. GCNL wants to determine how a gamified tool can encourage 
behaviour change towards the SDGs.” This problem statement has led to the following research question: 
“How can an offline gamified tool be designed to encourage behavioural change in organisations towards 
the Sustainable Development Goals”. To answer the main research question, seven sub questions are 
answered: Theoretical: (1) What is known in the literature about game-based approaches, game design 
and game elements? (2) What is known in the literature about the phases of change in order to learn a 
new behaviour? (3) Which factors that encourage behavioural change towards the SDGs in organisations 
have been identified in the literature? (4) How can game-based approaches be used as intervention to 
encourage behavioural change in organisations? Empirical (5) What are the motivational factors or 
challenges when changing behaviour towards the SDGs in organisations? (6) What are the experiences of 
the use of gamified tools or games as interventions to change behaviour? Design: (7) Which design 
principles and requirements are needed to create an offline gamified tool? 
 
The research methodology of this master thesis is based on design science research and in particular 
Design Science Research Methodology (DSRM) Process Model which is a template for a structure for 
research outputs (Peffers, Tuunanen, Rothenberger, & Chatterjee, 2007). The first activity is problem 
identification and motivation. The second activity is to define the objectives for the solution which 
includes an iterative process between the literature analysis and the empirical analysis that lead to the 
design requirements and design principles. The design requirements and design principles were the input 
for the design and development activity. To structure the way the design has been developed, a 
framework has been used (Aubert et al., 2019).  The fourth step is demonstration and evaluation where 
the concept solution is tested by means of alpha-tests, followed by beta-tests. In total 2 alpha-test and 5 
beta-tests have been conducted, closed with communication.  
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First, game-based approaches have been studied to discuss the relation between the reality and the game 
world as described by the persuasive game design (Visch, Vegt, Anderiesen, & van der Kooij, 2013). 
Gamification aims to engage people, motivate action, enhance learning, and solve problems (Deterding, 
Nacke, O'Hara, & Dixon, 2011) and lays in the intersection of game design and motivational design (Walz 
& Deterding, 2015). To make the transfer between the game world and the reality, motivational factors 
for behavioural change have been researched. There are four types of factors that have effect on the pro-
environmental behaviour of an employee: individual factors, including group factors, organisational 
factors, external factors and automated cognitive processes. Not all factors can be affected in an 
intervention tool due to the influence on the factors. Therefore, the focus of this research lays on the 
individual and group factors, especially motivation and learning.  
 
Further, an empirical research has been conducted to explore whether the findings from the literature 
analysis will be recognized in practice. The empirical findings confirm those affecting factors but also 
mention that the role of the organisation is a crucial affecting factor in creating the buzz, providing 
resources and create a safe learning environment where bottom-up initiatives are not instantly killed. The 
key is to find the balance between focus on the SDGs and accept bottom-up initiatives in order to have 
encouraged employees. One of the main findings in the empirical research is that before designing the 
gamified tool, the ‘before’ and ‘after’ situation should be clear. Without an overview of the context and 
the learning goal, a design cannot reach the goal. The empirical findings confirm the literature findings 
that testing in pilot phases with the target group is the only way to validate the learning goal. 
 
The knowledge gained in the theoretical and empirical studies was used to generate design principles and 
requirements. The principles are defined according to the CIMO logic by Denyer et al., (2008). CIMO stands 
for Context, Intervention, Mechanism and Outcome. The requirements are categorized in functional 
requirements, user requirements, boundary requirements and design restrictions.  
 
The final solution of this master thesis has been called: SDG Project – Kickstarter and is based on the 

design principles and requirements. The development of the solution design is structured by the 

framework of Aubert et al. (2019). There are four guiding questions:  

1. What will be designed? The ‘what’ is determined by the learning goal; the tool should encourage 
employees or management to make positive impact on the existing SDG or sustainability strategy, 
or an SDG strategy should be developed by the employers or management that use the tool. 

2. Why will a gamified tool be used? To make a transfer between game and reality, the levels of 
learning (the taxonomy of Bloom) need to reach the level that players can apply the knowledge 
in a new context in order to bring the learning and changing process back to the business. The 
solution design aims to make the step from the remembering and understanding during the SDG 
awareness game to applying and analyse in the follow-up 

3. Who will use the game? The stakeholders that are participating in the gamified tool are the same 
as the stakeholders in the SDG awareness game 

4. When and where will the tool be used? The play is offline, physical, and will take 30 minutes -
1hour to prepare and 1-1.5 hour to play 
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Figure 1 Solution design steps 

The solution design contains three phases; preparation, time to play and lessons learned as visualised in 
figure 1. The first phase, preparation, which should be executed by the game leader, contains three steps. 
The business case that will be discussed in the ‘time to play’ phase will be prepared based on guiding 
questions that are presented in a format on the fold-out infographic. The goal is to bring the global goals 
back to local business. After finishing the SDG awareness game, employees tend to the business and their 
daily work. The profile of the organisation should provide information about the industry, the number of 
employees, the locations, the SDG strategy and the strategic focus. The SDG Ambition, developed by 
UNGC, determined three scopes of business actions: operations, product and service, and value chain. 
About the roles there is a two-sided advice: If the focus lays on the contribution of the strategy, multi-
disciplined game teams are recommended in because there will be more knowledge, perspectives and 
organisational-wide insights. If the focus lays in integration of the SDGs in the organisation and there is 
no fixed SDG strategy or there is space for new projects; it is recommended to create game teams from 
one business unit or department. In this way the knowledge, perspectives and insights are more specific 
and it will be easier to integrate the project in the daily work of business unit or department.  
 
The second phase is time to play. It starts with an introduction which includes the information from the 
preparation phase and the game rules. Second, the team will prioritize on three SDGs. As discussed in the 
SDG Compass, after understanding the SDGs, you have to define impact areas. In a time-frame of 20 
minutes, the 3-4 players have to discuss and prioritize the SDGs. Third, the teams will have a discussion 
on impact on both financial perspective as the SDG perspective. The discussion step is implemented to 
create a concrete experience in the gamified tool, which is one of the steps in the learning cycle of Kolb 
(2007). The game players have knowledge about the SDGs including business examples and they know 
the organisation. The next step is to apply their knowledge and understanding. The last stap in ‘time to 
play’ and is to reflect on the impact plan. The game teams need to prepare a 1-2-minute presentation and 
include the prioritized SDG, the topic and how impact can be created.  
 
The third phase are the lessons learned where the game players will reflect on their behaviour and 
decisions and can ask question to the other teams during the presentations. After the experience where 
a ‘how to make impact’ plan has been created, the teams have a reflective observation where they have 
to prepare a presentation for the other teams. In the framework of Kolb (1984) reflection is the next step 
after the concrete experience which is realised in the discussion step. 
 
Physical materials for the tool (1) an instruction manual where the preparation phase information will be 
described and the game rules will be explained, (2) there will be a fold-out infographic where the game 
leader can fill in the different steps from the preparation phase, (3) each game team will get a small white 
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board including marker where they can prepare and present their plan of impact on the SDGs and (4) each 
team will get a manual with all 17 SDGs and targets including business examples.  
 
The research ended with a conclusion and discussion on the solution design. This research has focused on 
the design of an offline gamified tool that functions as a transfer from the SDG awareness game to the 
real world of employees to make impact on the SDGs. Literature has been applied in the DSRM, however 
there are contributions to existing literature. The design of a transfer tool has not been elaborated widely 
in literature, and this master thesis has designed a gamified tool. Behavioural change literature has been 
used in a gamified way to engage and motivate employees. Second, the SDGs are complex, ambitious and 
transformational vision and only have been studied since their launch in 2015. This master thesis has used 
pro-environmental behaviour literature to create a practical tool which provide insights on how to make 
impact on the SDGs. Further research could explore the online options for game extensions aiming for the 
behavioural change goal. Furthermore, this research included an iterative process between the literature 
and empirical analysis following the DSRM, where not all theories and models could be validated because 
of the limited number of interviews due to time. Future research could include more qualitative research 
with a broader range of organisations to have a more valid result of challenges and motivational aspects 
for SDG change. The designed solution of the gamified tool has practical implications for the SDG 
awareness game. It will be a valuable addition to make the transfer to apply employees understanding 
and knowledge of the SDGs to make positive impact on the SDGs. Although the SDGs are global and 
complex, this tool will support organisations to contribute on the SDGs.  
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1. Introduction 
The Sustainable Development Goals (SDGs) are an integrated system proposed by the United Nations in 
2014 to assess progress on development in a balances way – economically, socially and environmentally, 
in all countries of the world (United Nations, 2015). The SDGs succeeded the Millennium Development 
Goals (MDG) for the period 2015-2030. The new set of goals aims to provide a blueprint for peace and 
prosperity for people and the planet, demanding action from all countries, rather than solely focusing on 
developing countries. To overcome the lack of integration on the previous approach to sustainable 
development in the Millennium Development Goals, the SDGs are connected and aim for a greater 
integration ranging from global to local levels. The 17 SDGs and 169 targets demonstrate the scale and 
ambition of this universal Agenda (United Nations, 2015). The goals and targets will stimulate action over 
15 years from 2015 to 2030 in areas of critical importance for humanity and the planet. All SDGs can be 
found in appendix 1. 
 
The SDGs set out an ambitious and transformational vision. This envisages among other things a world of 
free of fear, poverty, hunger, and disease next to a world with equitable and universal access to quality 
education at all levels, to healthcare, and social protection (United Nations, 2015). The success of the 
SDGs will depend on the investments of societies worldwide (Sachs, 2012). The SDGs are not only directed 
towards policymakers in the public sector, but also the private sector. The governments are responsible 
for delivering on the goals but they cannot be achieved without the support of businesses (SDG Challenge 
report, 2019). The first five years, from 2015 to 2020, are used to create awareness and the coming decade 
from 2020-2030 is called ‘the decade of action’. Companies need to embed the SDGs into their business 
strategies for two reasons. The SDGs can be used on a micro-level to provide a plan or blueprint for small-
scale progression tracking and adjustments. Additionally, on a macro-level, the SDGs can provide direction 
and guidance for organisations and industries to implement changes on a larger scale to prepare our 
society for the future (SDG Challenge report, 2019). The SDG Challenge report also shows that there is an 
intention-realisation gap on the SDGs in businesses. More and more companies are engaging with the 
SDGs, however, there is a lack of emphasis on business strategy, identification of key SDG targets, and 
effective measurement of performance against those targets (SDG Challenge report, 2019).  
 

1.1 Company introduction 
One of the organisations that supports the SDGs is United Nations Global Compact (UNGC). UNGC is the 
world's largest voluntary corporate responsibility initiative, which is supported by the United Nations 
General Assembly and recognized in a number of other inter-governmental contexts including the Group 
of Eight (G8). UNGC is a strategic policy initiative are committed to aligning their operations and strategies 
with ten universally accepted principles in the areas of human rights, labour, environment and 
anticorruption. As a non-binding United Nations pact, the UNGC encourages businesses worldwide to 
adopt sustainable and socially responsible policies and to report on their implementation (Kadyan, 2016). 
For this purpose, nine principles were formulated at the launch of the initiative in 2000 and, in 2004, the 
10th principle against corruption was adopted. The ten principles are based on four general topics: human 
rights, labour, environment, and anti-corruption.  
 

“At the UN Global Compact, we aim to mobilize a global movement of sustainable companies and 

stakeholders to create the world we want.”  

The vision of UNGC (United Nations Global Compact, our mission, 2000) 



2 
 

To realize the vision, UNGC states a two-sided mission. First, UNGC supports companies to conduct 
responsible business by aligning their strategies and operations with the ten principles. Secondly, it 
supports strategic actions to advance broader societal goals, such as the SDGs, with an emphasis on 
collaboration and innovation. To reach their goals, UNGC created an academy which is designed to give 
companies the knowledge and skills they need to meet their sustainability objectives. Additionally, they 
organise events to share the knowledge in the network they created (United Nations, 2015). The members 
of UNGC pay an annual contribution to finance the support UNGC provides.  
 
UNGC initiated Global Compact Local Networks to support companies on a local level and operations and 
supply chains around the world. The local networks help companies to understand what responsible 
business means, make local connections and receive guidance to put their sustainability commitments 
into action. The local networks are independent, self-governed, and self-managed units but work closely 
with UNGC in New York. One of the 68 local networks is Global Compact Network Netherlands (GCNL). 
VNO-NCW is the employers’ organisation and is facilitating the GCNL network. Directed by the ten 
principles and the SDGs, GCNL supports companies and organisations by understanding corporate 
responsibility in a worldwide and local context and provides guidelines to change sustainability obligations 
into action.  
 

1.2 SDG awareness game 
One of the GCNL programs is the Young Professional Program (YPP) which started in 2017. It creates 
multidisciplinary teams of future leaders from different companies, who are committed to the SDGs. 
Within one year, each of the teams creates a high impact project and the first team in 2017 developed an 
SDG Game (Young Professional Program, 2017).  
 
The SDG Game aims to create awareness among organisations and can be used as an educational tool to 
support organisations in this endeavour. From here on, the game will be called the “SDG awareness 
game”, not to be confused with the development of the additional gamified tool. To create greater 
awareness about the Agenda 2030, this game challenges teams to increase knowledge about the goals by 
answering questions about the SDGs. The players will gain more basic knowledge regarding the SDGs and 
the challenges to conquer the goals by 2030.  
 
The offline board game is played with 4 teams consisting of 4 players each. The game presents information 
about the goals and teams challenge each other with questions related to the goals and targets. Informal 
initial research showed that participants who have played the game, mostly during team-building days, 
gained meaningful comprehension of the SDGs. The game is mostly used to create awareness about the 
SDGs among all employees and to inform them of the Corporate Social Responsibility activities within an 
organisation. While the initial idea was to create awareness as well as encourage behavioural change, 
there is no formal follow-up as a guideline for behavioural change.  
 

1.3 Problem identification  
GCNL requested to develop an expansion gamified tool to activate behavioural change regarding the 
SDGs. Within the first half-year after the launch, 500 SDG awareness games were sold. Three interviews 
with people who bought and played the game showed that the game is used as an introduction of the 
SDGs and ‘spread the word’ around an organisation. This is in line with the goal to increase awareness 
from 2015-2020. It also shows that it is only a starting point and without defined reflection, organisations 
have to organise the next step themselves. The SDG awareness game leaves the players with questions 
like: ‘What can I do?’, ‘What does the SDGs mean to me personally or as an employee?’. The SDG 
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awareness game is a teaching tool that offers insight into the SDGs and provides new knowledge. After 
playing the game the employees will have to apply their new knowledge in the real situation, but in 
practice, this is hard. The global goals, as experienced by the users in the SDG awareness game need to 
be translated into their personal or professional lives. The relevance of the SDGs is shown but players do 
not know how to take it back to their daily work. The SDG awareness game is a serious game and because 
of the motivational and learning aspects, the gamified tool will be gamified as well due to the preferences 
of GCNL.  
 
The problem definition is defined based on the informal meetings within the organisation, the interviews 
with consumers, and scientific insights. To achieve the SDGs, business’ support is needed. The increased 
engagement and awareness of the SDGs in businesses not enough for change. This leads to the following 
problem statement: 
 

“The SDG awareness game supported the 2015-2020 goal to create awareness about the SDGs. The 
‘decade of action’ from 2020-2030 aspires change towards the SDGs. GCNL wants to determine how a 

gamified tool can encourage behaviour change towards the SDGs.” 
 
To make positive impact on the SDGs, behavioural change is needed after awareness is created. Therefore, 
to support the members of GCNL and other organisations, a gamified tool is essential to fulfil the 
opportunity to take action. The empirical relevance of this master thesis is to solidify the transfer between 
the real world and the game world using this game expansion; make global goals local business (United 
Nations Global Compact, our mission, 2000). Additionally, the theoretical relevance is the application of 
literature and previous research to design a gamified tool that aims for behavioural change towards the 
SDGs. 
 

1.4 Research objective 
This master thesis will be a design of a follow-up on the SDG awareness game to encourage behavioural 
change in organisations to make positive impact. A gamified tool needs to guide employees in making the 
transfer from the SDG awareness game back to reality in order to make an impact on the SDGs. The 
research objective is translated into the main research question. To answer the main research questions, 
a set of sub questions are created.  
 
Main research question  
 

“How can an offline gamified tool be designed to encourage behavioural change in organisations 
towards the Sustainable Development Goals?” 

 
To answer the main research question, seven sub questions will be answered. The answers on the 
theoretical questions will be answered by a literature analysis. The empirical questions will explore if the 
findings from theory can be recognized in practice. The design sub question synthesizes the answers from 
both the theoretical and empirical questions to develop design principles and requirements, and therefore 
serves as input for the solution design to answer the main research question. The sub questions are 
described below and visualised in figure 2.  
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Sub questions 
Theoretical:  

1. What is known in the literature about game-based approaches, game design and game 
elements? 

2. What is known in the literature about the phases of change in order to learn a new behaviour? 
3. Which factors that encourage behavioural change towards the SDGs in organisations have 

been identified in the literature? 
4. How can game-based approaches be used as intervention to encourage behavioural change 

in organisations?  
Empirical:  

5. What are the motivational factors or challenges when changing behaviour towards the SDGs 
in organisations? 

6. What are the experiences of the use of gamified tools or games used as interventions to 
change behaviour?  

Design:  
7. Which design principles and requirements are needed to create an offline gamified tool? 

 

Figure 2 Research sub questions in relation to topics 

Learning goal of the gamified tool 
As explained in the problem definition, to achieve the SDGs, behavioural change towards the SDGs is 
needed. The realisation of the Agenda 2030 requests commitment of all stakeholders and understanding 
of behaviour. The gamified tool is the mean to reach the learning goal. The game that is developed aims 
to create positive impact on the SDG in organisations. Therefore, the existing SDG strategy should be 
encouraged by the employees or management that uses the tool, or an SDG strategy should be developed 
by the employees or management that use the tool. The learning goal of the tool should aim to encourage 
behavioural change to make positive impact. The tool needs to fit in a diverse range of organisations in 
the context of industry, size and SDG involvement.  
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1.5 Master thesis setup 
This master thesis report consists of seven chapters in total. This first introduction chapter introduced the 
organisation, the SDGs, and the purpose of the SDG awareness game as well as the designed gamified 
tool. The problem definition is defined based on the challenges of organisations to work on the SDGs and 
this is followed by the research questions. Lastly, the empirical and theoretical relevance are explained 
within the introduction chapter. The second chapter provides the methodology of the research, 
containing both theoretical and empirical analysis. The third chapter describes the literature analysis on 
the three concepts: game-based approaches, behavioural change and the use of a game as intervention 
tool. This chapter provides answers to the first four research sub questions. The fourth chapter focusses 
on the empirical research, mainly the interviews, and provides answers to research sub question five and 
six by testing the literature findings in practice. The fifth chapter describes the design principles and 
requirements that are synthesised from the literature and empirical analysis to provide an answer to the 
seventh research sub question. The sixth chapter includes the solution design including validation tests. 
The final chapter is the conclusion and discussion and provides an answer to the main research question. 
Also, theoretical and practical implications are given and options for further research are suggested.   
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2. Methodology 
This chapter describes the approach which is used to answer the research questions and the process of 
designing the gamified tool for this master thesis. The research methodology of this master thesis is based 
on design science research and in particular Design Science Research Methodology (DSRM) Process Model 
which is a template for a structure for research outputs (Peffers, Tuunanen, Rothenberger, & Chatterjee, 
2007). This chapter explains how the research is conducted. Firstly, the research approach of the master 
thesis is explained and secondly, DSRM Process Model is elaborated step by step. Both the theoretical and 
empirical research methods are explained. To ensure the quality of the empirical research the last chapter 
elaborates on limitations of the research based on four categories: trustworthiness, credibility, 
consistency and applicability. 
 

2.1 Research approach 
Design science methodology (DSM) is a systematic way of linking science and design. This design science 
methodology is chosen because this research started from a business problem which should be solved 
and aims to create an artifact:  
 

“The SDG awareness game supported the 2015-2020 goal to create awareness about the SDGs. The 
‘decade of action’ from 2020-2030 aspires change towards the SDGs. GCNL wants to determine how a 

gamified tool can encourage behaviour change towards the SDGs.”  
 

This master thesis follows the DSR which is based on a set of analysis techniques and perspectived that 
are used to carry out research (Peffers et al., 2007). This framework is a commonly accepted framework 
for successfully carrying out design science research and a mental model for its presentation. The 
framework consists of six activities (demonstration and evaluation are combined in figure 3) which 
constituted the iteration process. All steps will be mentioned below and elaborated in the following 
subchapters. The relation to the different activities and the chapters in this master thesis are visualised in 
figure 3. 
 

 
Figure 3 DSRM Process Model. Retrieved from Peffers et al., 2007 

 

2.2 Problem identification and motivation 
The first activitiy of the DSRM is problem identification and motivation. The specific research problem is 
defined and the value of the solution is justified. The business problem is described in the introduction 
chapter. Besides the problem definition, the value of a solution is justified and accomplished two things: 
it motivates to pursue the solution and to accept the results and second, it helps to understand the 
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reasoning of understanding of the problem (Peffers et al., 2007). In this master thesis, the business 
problem is pre-determined and is used to develop the artifact that can effectively provide the solution. 
The research is conducted at GCNL and the phenomenon is pre-determined. The desire to develop a 
gamified tool is based on the lack of follow-up on the SDG awareness game. The problem definition phase 
was explorative in nature and was used to find the underlying problem of the desire. The resources that 
are used to identify the problem were organisational information, customer experiences and initial 
literature research. This step is taken during the research proposal and the outcome includes the problem 
definition and research questions. In this master thesis, the problem definition step is elaborated in the 
introduction. The problem definition states as follows: “The SDG awareness game supported the 2015-
2020 goal to create awareness about the SDGs. The ‘decade of action’ from 2020-2030 aspires change 
towards the SDGs. GCNL wants to determine how a gamified tool can encourage behaviour change 
towards the SDGs”. 
 

2.3 Define the objectives for solution 
Now the problem has been defined, the second activity looks into the defined problem and knowledge of 
what can be done and infers the objectives of a solution. The objectives for the artifacts that will be the 
solution needs to be defined because the process of design is necessarily of partial and incremental 
solutions (Peffers et al., 2007). The objectives can be quatitantive and qualitative and include knowledge 
of the state of the problems and current solutions and their efficacy. In this master thesis, qualitative 
research will be conducted by literature and empirical research. The literature research will analyse 
existing literature to find theoretical models that can be applied to design a gamified tool. The empirical 
analysis aims to explore if the theoretical concepts are recognised in practice by executing qualitative 
research with organisations, specialists, a GCNL management member and a game producer. The 
literature and empirical analysis and will be carried out simultaneously and iterative to increase the 
research validity. The objectives for solution are described in the literature analysis (chapter 3) and 
empirical research (chapter 4). The following paragraphs will elaborate on the objectives of the research 
sub questions and data collection. 
 

2.3.1 Literature research 
The theoretical research findings will provide answers to the first three research sub questions. A 
literature study is done to get a deeper understanding of the topics. Scientific literature will provide the 
concepts of two topics: game-based approaches and behavioural change both towards the SDGs or pro-
environmental behaviour.  
 

1. What is known in the literature about game-based approaches, game design and game elements? 
 

Objective: The game-based spectrum shows different objectives and combinations of game tools. There 
are many different terms and definition within the game-based approaches. The objective is to specify 
the types of game that can be used as intervention tool. Game design approaches are investigated and 
the design framework and toolkit are elaborated on different game elements. The answer to this question 
positions this research in the game-based spectrum and will not be tested in the empirical research.  
 

2. What is known in literature about the phases of change in order to learn a new behaviour? 
3. Which factors that encourage behavioural change towards the SDGs in organisations have been 

identified in the literature? 
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Objective: The objectives of these research sub questions are to determine which phases of change exist 
and how to progress throughout the phases. Second, motivational factors and barriers will be identified 
and how to overcome those in order to progress change. Initial research shows different behavioural 
change models for organisations and specifies different steps, phases and challenges. Since the SDGs are 
only studied from 2015 on out, sustainable behaviour and pro-environmental behavioural are also terms 
that are used for research. The 5th research sub question will test the literature findings in practice.  
 

4. How can game-based approaches be used as intervention to encourage behavioural change in 

organisations?  

Objective: The game design approach and the combination game elements determine the outcome of the 
game. The objective of this research sub question is to investigate the different combinations of game 
elements and to find game elements and tools in the right combination to serve the goal of behavioural 
change. The result will be the basis for the design principles and the 6th research sub question will test the 
literature findings in practice.  
 
Data collection 
Several databases have been used to find contributions. The most used databases are Google Scholar and 
Web of Science. The search terms that are formulated are based on the main research question and the 
sub questions. The two main concepts of this research are the basis of the search terms: behavioural 
change and game-based approaches. On both concepts, two recent systematic literature reviews have 
been used as starting point. Since the literature aims to get a deeper understanding of the concepts and 
is applied to solve a business problem, no systematic literature has been conducted in this research. The 
following researches are used: (Stanitsas, Kirytopoulos, & Vareilles, 2019) and (Young, et al., 2015). 
Furthermore, the snowballing method is used based on the citations above and based on search terms 
found in those articles. Lastly, input from theoretical models in the empirical analysis are added to the 
literature analysis.  
 
Data analysis 
The design science research that is used in this master thesis creates a systematic way of linking science 
and design. Design-oriented research synthesis is one methodology that can be used to develop field-
tested design propositions (Denyer, Tranfield, & van Aken, 2008). A design proposition can be seen as 
offering a general template for the creation of solutions for a particular class of field problems. Design-
oriented research synthesis uses the findings from the literature analysis to produce deep understanding 
of interventions that, in given contexts, produce intended outcomes by invoking certain generative 
mechanisms. The principles describe how to change from the current situation into a desired situation 
and will follow the CIMO logic. (Romme & Edenburg, 2006). The CIMO-logic is constructed as follows: in 
this class of problematic Contexts, use this Intervention type to invoke these generative Mechanism(s), to 
deliver these Outcome(s) (Denyer, Tranfield, & van Aken, 2008).  Context (C) describes the surrounding 
factors for which the design principle applies. Intervention (I) are means by which managers may use or 
have at their disposal to influence certain behaviour. Mechanisms (M) are the activities which are 
triggered by the intervention in a certain context to have a certain Outcome (O). The CIMO-logic is the 
input to the solution design (Denyer et al., 2008). To validate the literature based CIMOs, the empirical 
research will be used to field-test the findings. 
 

2.3.2 Empirical research 
The empirical research will provide answers to the empirical sub-research questions to test whether the 
literature findings can be recognized in practice.  
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5. What are the motivational factors or challenges when changing behaviour towards the SDGs in 

organisations? 

Objective: This research question is related to the second and third literature question to define factors 
that encourage behavioural change and aims to identify experiences from organisations and looks for 
recognition in practice.  
 

6. What are the experiences of the use of gamified tools or games used as interventions to change 

behaviour?  

Objective: This research question is related to the fourth literature questions which is related to the 
application of game-based approaches to encourage behavioural change. Empirical research aims to 
investigate the practice of (game) interventions that are used to change behaviour.  
 
Data collection  
The sub questions are chosen to seek for substantive, qualitative responses and not for a large quantity 
of responses and so, a qualitative research method is chosen (Aken & Berends, 2018). The empirical sub 
questions aim to get an in-depth understanding of the underlying reasons on why factors work the way 
they do and how the interventions are experienced. Therefore, I mainly rely on data gathered from 
interviews. In particular, four types of interviewees can provide useful insights on these topics; members 
of GCNL (five interviews), specialists (three interviews), management of GCNL (one interview) and the 
game producer (one interview). There is overlap between the four groups and therefore, interviews might 
have two or more purposes. Table 1 summarized the goal of the interviews per interview group, the 
selection of the interviewee, the function and the number of pages of the transcripts. All interviewees 
were asked for permission to be interviewed and for the interview to be recorded and transcribed. 
Structured questions were used to compare interviews and guidance. To be consistent, all interview 
questions were the same for all interview groups. There will be room for unstructured questions and in-
depth information. The interview questions will be reviewed before conducting the interviews by the 
supervisor from the university as well as the supervisors from the organisation. All interviews will be 
recorded and conducted via virtual communication tools because of COVID-19. Interviews are be 
conducted until saturation occurs. 
 
The selection of interviewees from organisations is based on organisations that are willing to support this 
research and can provide as much information. This will lead to interviews with multiple purposes 
regarding the research topics. Interviewees will be selected from the members of GCNL, because 
companies and organisations that are a member of GCNL have the intention to work on the SDGs. The 
master thesis research will be about ‘the next step towards SDGs’ and therefore interviewees need to 
have the intention to change. The intention was to have a mix of organisations in industry, size, and SDG 
change. However, organisations that have played the SDG awareness game or have other SDG initiatives 
are mostly corporates. During the interviews, other SDG initiatives were mentioned. Those are also 
included and threatened the same as the SDG awareness game in order to gain insight about ‘how to 
change’ and challenges that are faced. Organisations might be in different phases of change and therefore, 
individual meetings in the form of interviews will be the most informative for in-depth qualitative 
research. 
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Table 1 Function of the interviewees 

Table 1: Function of the interviewees 

Interview group 
(# interviews) 

Goal of the interview Selection of interviewees Function interviewee Transcript 
pages 

Organisations (5) Collect information of the 
behavioural change phases in 
practice, the utility of the SDG 
awareness game, the challenges 
of behavioural change and 
validation of behavioural change 
phases used in the SDG 
awareness game. 

Involved in SDG awareness 
game development, corporate 

Finance department 9 

Recommended, advisor role, 
developed own business game 

Advisor 2 (email) 

SDG awareness game 
experience, SEM 

CEO 10 

Recommended, corporate CSR director 12 

Experience with SDG 
interventions, corporate 

CSR team member 12 

Specialists (3) Aim to gain insight in experiences 
on how to use games, how to 
design a game or tool that aims 
for behavioural change and invest 
how to deal with different 
circumstances in change. 

Author of a book Coaching with the use of 
games 

13 

TU/e Playful interaction professor 12 

Linkedin Managing director at 
“gaming company” 

13 

GCNL (1) Share the ideas about the 
gamified tool additional on the 
initial research. Secondly this 
interview will provide practical 
insights regarding the operational 
aspects like the financial plan, 
logistics and marketing. 
 

Involved in SDG awareness 
game 

Manager 15 

Game Producer (1) Aims for practical production 
boundaries and development 
experiences for insights related to 
the combination of game 
elements towards behavioural 
change.   

Involved in SDG awareness 
game 

Board game developer (sales 
manager) 

12 (and a 
few emails) 

 
Data analysis  
The collected data will be analysed in a systematic way in order to obtain reliable information and test 
the design principles that are based on literature findings. The empirical findings make the CIMOs 
concrete. To define the needs and expectations, the input of the management of GCNL and Game 
Producer will be taken into consideration. The requirements and prerequisites, mostly based on empirical 
findings will be described in design requirements:  

- Functional requirements: the core of the requirements and performance demands that the design 
solution has to meet; 

- User requirements: requirements from the viewpoint of the user; 
- Boundary conditions: requirements that need to be meet unconditionally, and are the borders of 

the design space; 
- Design restrictions: these comprise the preferred solution space by the project’s principle (Aken 

& Berends, 2018).  
The interviews, which are naturally inductive, will be recorded, transcribed and coded using Atlas.ti. The 
phenomena discussed in the literature analysis will lead deductively to codes. This is called the template 
approach and is based on secondary data (Aken & Berends, 2018). The template approach employs pre-
determined codes. During coding, open codes are added based on new topics that are discussed in the 
interviews. This inductive process is inspired by the literature findings. Based on both template codes and 
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open codes, axial codes are developed within two phenomena; Real world and Game world. All codes, 
which are used for all interviewees, independent of their profession, can be found in appendix 2. All codes 
are used for all interviewees, independent of their profession. The result from the interviews will be the 
input for the adjustment on design principles and requirements.  
 

2.4 Design and development 
This third activity, design and development, is focused in creating the artifact. The artifact can be 
constructs, models, methods, or instantiations. It can be any designed object in which research 
contribution is embedded in the design. The artifact’s desired functionality and its architecture lead to the 
actual artifact. Knowledge of theory that can be brought to bear in a solution will be used (Peffers et al., 
2007). In this master thesis, based on organisational preferences, the solution design will be an 
intervention tool that is gamified. The iterative process in the literature and empirical research results in 
the design principles and design requirements as described in the previous section. The design principles 
and design requirements are sub activities in the design and development activity to describe ‘what’ will 
be designed and create the a concept design of the artifact.  Another sub activity that is implemented is a 
framework that will guide on ‘how’ to design.  The design and development will be described in the design 
principles and requirements (chapter 5) and the solution design (chapter 6). First, the ‘what’ will be 
designed is discussed, followed by ‘how’ to design.  
 

2.4.1 What to design: design principles and requirements 
The design principles and requirements are the input for the solution design and provide insight on ‘what’ 
to design. The design principles that are the syntheses of the literature findings, are made concrete by the 
empirical findings. Additional to the design principles, the design requirements are determined as result 
of the empirical findings and state what is needed and not how to accomplish the requirements. The 
design principles and requirements are the input for the design and an output of the literature and 
empirical findings. The design principles and requirements will be used to partly answer the last sub-
research question.  
 

7. Which design requirements and principles are needed to create an offline game? 
 

Objective: Syntheses the findings from theoretical and empirical analysis to define the design principles 
and requirements that are the input for the solution design.  
 

2.4.2 How to design: solution design 
As stated by Werbach and Hunter (2012), to design a game or gamified tool the gap between two 
elements should be closed. The first element is science, which will be covered in the literature analysis, 
made concrete by the empirical research and will result in the design principles and requirements to 
design a solution for the business problem. The second element is the art, which is a combination of fun, 
play and user experience. To make the design, the creative element does not require complete artistic 
freedom, but can benefit from a structured process.  
 
There are multiple frameworks and design questions that guides designers through the design process in 
the game development. One research analysed the underlying characteristics of games (Katsaliaki & 
Mustafee, 2015), another research creates a framework that help researchers to systematically design 
and assess game-based approaches (Aubert et al., 2019) and a third  research developed guiding questions 
to close the gap between science and art (Werbach & Hunter, 2012). This master thesis uses the 
framework from Aubert, Medema and Wals (2019) because this framework is an academic tool that will 
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support on ‘how’ to design. This framework aims to help address a deeper and more detailed 
understanding of how and why certain game-based approaches and processes lead to specific outcomes. 
The framework will be discussed below in order to provide structure to the development of the solution 
design. The literature research identified four important aspects for classifying and assessing game-based 
approaches (Aubert et al., 2019):  

1. What (the topic of the game-based approach) 
2. Why (the purpose of the approach) 
3. Who (the stakeholders participating in the approach) 
4. When and where (the temporal and spatial context of the process)  

 
Combining the answers to the questions ‘why’, ‘who’ and ‘when and where’ will help to design the most 
effective game-based approach. This game design will reach the targeted outcomes and assess the game-
based approach by adequately monitoring the achievement of the targeted outcomes. The ‘why’ question 
supports by choosing the theoretical background to use to design and assess the game-based approach. 
The focus of the design is determined by the ‘why’ and ‘who’ and contains the game itself, the individuals 
involved, the groups involved or the organisation. The research design is the ‘when & ‘where’ and ‘why’ 
which can be considered as the methodological plan. The framework is visualised in figure 4. 

 
Figure 4 Framework defining the diversity of game-based approaches. Retrieved from Aubert, Medema and Wals (2019) 

The questions ‘what’, ‘why’, ‘who’, ‘when & where’ in the framework are answered with empirical 
research to investigate the people & process and purpose & outcome. The ‘how’ question is supported by 
theoretical questions and will be answered by the creative process of the game design.  
 
The last phase of the framework from Aubert et al., (2019) is the assessment study. Assessing practices 
enables understanding ‘why’ game-based approaches are beneficial or not beneficial. The framework 
assesses on the theory, the focus of the study, the research design and the approach. This step will not be 
included in this research due to time limitations. However, the solution design requires testing in practice 
because the concept design is science based. This will be described in the fourth and fifth activity; 
demonstration and evaluation.  
 

2.5 Demonstration and evaluation 
The fourth activity, demonstration, is demonstrating the use of the artifact to solve the problem. 
Experimentation, simulation, case study, proof or other appropriate activities can be used to prove that 
the idea works. Effective knowledge of how to use the artifacts is a required resource for the 
demonstration (Peffers et al., 2007). The fifth activity, evaluation, is a more formal way of observing and 
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measuring to prove that the idea works. The objectives of the solution will be compared to the actual 
observed results from the designed artifact. Many evaluation forms can be used depending on the nature 
of the problem but conceptually evaluation could include any appropriate empirical evidence or logical 
proof. The demonstration and evaluation activity can be iterative back to the design and development 
activity to improve the effectiveness of the artifact (Peffers et al., 2007). In this master thesis, the concept 
design will be demonstrated and evaluated based on alpha and beta testing and this will be an iterative 
process of validation. The final solution design will answer the main research question: “How can an offline 
gamified tool be designed to encourage behavioural change in organisations towards the Sustainable 
Development Goals?” The demonstration and evaluation are included in the solution design (chapter 6).    
 
The lean start-up principles (Ries, 2011) are applied to gain feedback in testing and validation. This 
methodology is chosen because of the iterative process of this research. During the empirical research, 
design ideas were already suggested by the interviewees, as well as theoretical models inspire as input 
for the design. The iterative learning process of the lean start-up principles suit to the constant input and 
improvement of the synthesis of the literature and empirical findings. The feedback loop of Ries (2011) 
consists of three steps; 1. Learn, pivot or persevere. The learning process has partly conducted in the initial 
research and more in-depth in the problem definition and analysis and diagnosis phase. 2. Build, where 
the ideas are turned into products. The concept design will be tested soon, to measure. 3. Measure, where 
you see how customers respond, but also test whether the game elements work as they should be. The 
way the lean start-up principles will be applied is in alpha- and beta testing. 
 
First, the alpha tests have been conducted to validate the concept and improve the design solution. In 
order to confirm that the intervention is likely to work, completeness and checking for flaws is necessary. 
This test will be executed by one GCNL management team member and the Game Producer. The test will 
be conducted both internal and external of the organisation, because the alpha test aims to demonstrate 
whether the tool works as it should be in order to validate the game elements. The concept design is a 
roadmap that is presented in PowerPoint slides. The slides are shared as preparation and a virtual call has 
been conducted to gather feedback on the game elements and to confirm that the design is capable to 
reach the learning goal. Starting off based on the feedback, the gamified tool has been improved and the 
visibility of the tool has been improved. Secondly, the beta tests have been conducted to evaluate the 
improved design which aims at testing performance, output and usability. Due to the different 
perspectives of designer and player, testing with end-users is the only way to validate the mechanics of a 
game. The beta test includes testing the instructions of the tool, the comprehensibility of the casus and 
the amount of ‘fun’ in the experience. Ideally, the beta test includes a physical game play with employees 
from one business where the SDG awareness game is played first, followed by the gamified tool. Within 
the available time for this master thesis and the legal restrictions due to COVID-19, the management team 
of GCNL is asked for feedback based on their experiences with the organisations in the network. The GCNL 
management will be included because of their knowledge of the Global Compact network as they know 
the organisations. The GCNL management team is asked to take the point of view of the network 
organisations in the network; Would this gamified tool work within my organisation? Again, the 
PowerPoint slides are shared with the GCNL management team and feedback is asked during individual 
calls.  The results of the beta test led to further improvements and a final design.  
 

2.6 Communication 
The sixth, and last, activity ensures the communciation of the problem and its improtance, the artefact, 
its utility and novelty, the rigor of its design, and its effectiveness. In this master thesis, the contribution 
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of the effort of the designed artifact is a practical solution  that can be added to the SDG awareness 
game and will be elaborated in the discussion (chapter 6) .  
 

2.7 Limitations 
The following section discusses the limitations of the research, based on prior research on judging 
qualitative research (Hammarberg, Kirkman, & de Lacey, 2016). There are four categories on which to 
judge qualitative research; trustworthiness, credibility, consistency and applicability. All categories will be 
discussed below.  
 
Trustworthiness 
Trustworthiness is about the extent a review should be able to follow and understand the progression of 
the research (Hammarberg et al., 2016). The methodology chapter describes all steps that are taken and 
decisions that are made in the research process in the problem-solving cycle (Aken & Berends, 2018). The 
iterative aspect in the analysis and diagnosis phase creates space to re-make decisions. The alpha and 
beta testing in the solution design phase is also a conducted in a feedback loop (Ries, 2011). The data 
collection will be transparent by providing all interview codes in the appendix of the master thesis report, 
appendix 2. This provides all information on the selected anonymized interviewees, the data collection 
method, the analysis method and the conclusion that lead to the design requirements. The interview 
questions will be checked by supervisors before conducting the interviews. 
 
Credibility 
The extent to which the results of a qualitative study are recognizable to people who share the same 
experience, in this case the interviewees, is described by the credibility (Hammarberg et al., 2016). This is 
also called the internal validity. Anonymized quotations are illustrating and supporting the interpretations 
of the empirical results. Triangulation was addressed by the selection of different type of interviewees: 
board members, the management, specialists and members of GCNL within different industries, 
organisation size, change phases and members that did or did not play the existing game. The conclusion 
about relationships of the concepts are covered by including different viewpoints in the research. The 
business problem will be viewed from the management perspective, as well as from the gamification, 
psychology, behavioural change and organisational perspective.  
 
Consistency 
Consistency is the criterion evaluating the dependability of results, where, given the same data, other 
researchers would find similar patterns (Hammarber et al., 2016). Repeatable measurements will increase 
the reliability because the variables in respondents and situation will be flattened. Interviews leave more 
room for bias than, for example, a survey. Therefore, interview questions are determined in advance and 
will be aligned with supervisors’ wishes. Another method that will be used is the combination of 
theoretical and empirical analysis to determine both the design principles and requirements. 
  
Applicability 
The last category is applicability which is the external validity of the research findings. This includes the 
extent to which researchers and practitioners who did not participate in the study view the findings as 
meaningful and applicable to their own experiences (Hammarberg et al., 2016). However, because the 
data sample was small consisting of only 10 interviews, of which one via email, and multiple different 
professions, saturation occurred. This allowed for sufficient depth of insights. The applicability of these 
insights was given by the purposive sampling strategy. 
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3. Literature analysis 
The literature analysis aims to get a deeper understanding of the concepts and gain knowledge of what 
can be done. This will be done by analysing existing literature to find theoretical models that can be 
applied to design a gamified tool.  First, game-based approaches are discussed, which will not be tested 
in practice during the empirical research. Therefore, the concepts will be elaborated on to apply the game-
based theory into the solution design. Secondly, phases and factors that encourage behavioural change 
will be discussed and third, the use of a game as intervention is discussed. In the conclusion section all 
theoretical research sub questions will be answered. 
 

3.1 Game-based approaches 
This section introduces how games works and explains different game-based approaches. This 
understanding on how game-based approaches can be used in specific contexts, will be applied in the 
design and development activity. This section will provide an answer to the first research question: 
 

1. What is known in literature about game-based approaches, game design and game elements? 
 

3.1.1 Persuasive Game Design 
The persuasive game design (PGD) model can be defined as a game design aiming to create a user 
experienced game world to subsequentially change the user behaviour in the real world (Visch, Vegt, 
Anderiesen, & van der Kooij, 2013). In other words, users normally experience the real world, but when 
using a game-based approach, users experience the game world. The PGD model is a framework (figure 
5) for designing game-based approaches and was developed based on the existing theory of game design 
and game experience. The framework encompasses the full circle of game design and effects without 
committing to a theory on how games can invoke behavioural change (Kooij, Hoogendoorn, Spijkerman, 
& Visch, 2015). In the sense of this master thesis, the way the transfer will be designed is with the use of 
content related theories.  

 
Figure 5 Persuasive Game Design Model. Retrieved from Visch et al. (2013) and adjusted to the research context 

There are four concepts in the PGD model. The first concept is the real world, as described in the problem 
definition, as the organisation itself where the user is the employee or the management. The second 
concept is the gamification process where the game elements are designed to transport the user 
experience from the real world to the game world. The transfer, is the effect of the game world experience 
on the user’s real-world behaviour (Kooij et al., 2015). The tool in the game world aims to invoke a 
behavioural change beyond the gameplay; therefore, the game worlds need to connect with the variables 
that determine the user’s behaviour in the real world. Kooij et al., (2015) calls this point the ‘point of 
impact’ in the gameplay. The transfer from the game-world back to the real-world can occur on different 
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levels: the player’s compliance, behaviour, or attitudes may be formed, changed, or reinforced (Oinas-
Kukkonen, 2013). Three design methods can be applied to make the transfer back to the real world 
according to Visch, Vegt, Anderiesen, & van der Kooij (2013). The first one is sudden change, in which 
there is no transgression. The game world is a prime for the behaviour in the real world. Second, the 
gradual change where the game world dissolves gradually into the real world. Third, adaptive change 
when the transgression between game world and real world is dependent from the user’s behavioural 
change in the real world (Visch et al., 2013). This master thesis aims to create an adaptive change where 
the behaviour needs to be changed in the real world.  
 

3.1.2 Game-based approaches: gamification and serious gaming 
Within the game world as described in the PGD there is a broad range in the literature about the game 
world. Many terms are used in the game world spectrum: gamification, game-based learning, green 
games, SD games, and environmental games (Stanitsas et al., 2019). The terms gamification and serious 
gaming are the most used common terms. Serious gaming mainly differs from gamification by including 
the additional component content which makes serious gaming a ‘full game play’ instead of adding gaming 
elements to a non-game context (Fleming et al., 2017). This master thesis aims to design a gamified 
solution; however, gamification and serious gaming is used interchangeably in literature research. 
Therefore, literature on both terms has been used to elaborate on what game-based approaches aim for, 
how to design them and how to use it. 
 
The definition of gamification as described by Deterding, Nacke, O'Hara, & Dixon (2011) and Werbach & 
Hunter (2012), covers most aspects of all different definitions: gamification is the use of game elements 
and game design techniques in non-game contexts. Gamification aims to engage people, motivate action, 
enhance learning, and solve problems (Deterding, Nacke, O'Hara, & Dixon, 2011) and lays in the 
intersection of game design and motivational design (Walz & Deterding, 2015). Serious gaming includes 
the additional component content and lays at the intersection between content, game design and 
pedagogical theories (Landers, 2014). The game is the centre and a primary medium compared to 
gamification where the game elements are added to a non-game context (Fleming, et al., 2017).  
 
Serious gaming is similar to gamification in their aims to achieve some change in the player. Games are 
designed to entertain players as they educate, train, or change. These changes could be in knowledge, 
attitude, physical ability, cognitive ability, and mental wellbeing (McCallum, 2012). Gamified systems must 
have specific user engagement and instrumental goals, and the way to achieve these is by the selection 
of game design elements. Serious gaming and gamification both examine the same game elements and 
their influence on learning. They ultimately affect learning and learning related outcomes. The learning 
objectives are the same but the processes are different. Serious gaming fulfils the role of instructor by 
providing instructional content to learners, whereas gamification augments or supports pre-existing 
instructional content. Regarding the use of game elements: serious games incorporate a mixture of all 
game elements, whereas gamification involves the identification, extraction, and application of individual 
or a few game elements (Landers, 2014).  
 

3.1.3 The design toolkit 
The process of game designing was discussed in the methodology chapter by the framework of Aubert et 
al. (2019). This section will elaborate on the different game elements that can be combined in the design 
of a game (Werbach & Hunter, 2012). Game elements are the specific characteristics of games that you 
can apply in gamification. The design of a game includes various kinds of level where the highest level of 
abstraction are the dynamics, followed by the mechanics and lastly the components of the game 
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(Werbach & Hunter, 2012). The mechanics are a way to achieve the dynamics. The design levels are similar 
to the Mechanics-Dynamics-Aesthetics (MDA) framework (Hunicke, LeBlanc, & Zubek, 2004). The designer 
creates a game and the player consumes the game. The MDA framework formalizes the consumption into 
three components: rules, systems and fun. The highest level of abstraction of the aesthetics is covering 
the fun. The following list describes each level of the (C)MDA framework: 

- Components are a specific form of dynamics and mechanics. Important components are 
achievements, avatars, badges, boss fights, collections, combat, content unlocking, gifting, leader 
boards, levels, points, quests, social graphs, teams and virtual goods (Werbach & Hunter, 2012).  

- Mechanics create player engagement and drive the action forward. Important mechanics are 
challenges, chance, competition, cooperation, feedback, resource, reward, transactions, turns 
and win-state (Werbach & Hunter, 2012). 

- Dynamics cannot be directly added to the game, however there are the big-picture aspect of the 
game. Dynamics work to create the aesthetics experiences. Important dynamics are constraints, 
emotions, narrative, progression, relationships (Werbach & Hunter, 2012). 

- Aesthetics describes the desirable emotional responses evoked by players while interacting with 
the game system. Taxonomy: sensation, fantasy, narrative, challenge, fellowship, discovery, 
expression and submission (Hunicke et al., 2004). 

 
The designer and player have opposite lenses on the game. The player first experiences the most abstract 
level of the game; the “fun”, which is based on the system. From the designer perspective the mechanics 
give rise to dynamic system behaviour which in turn leads to the aesthetics (Hunicke et al., 2004).  
 

3.2 Behavioural change  
Within companies and organisations, there is a positive trend in prioritizing corporate social responsibility 
and organisational sustainability. This trend impacts the efforts to engage employees and customers in 
behaviour change programs to improve pro-environmental attitudes (Young, et al., 2015). The behaviour 
change is central to the quest for a sustainable future (McKenzie-Mohr & Schultz, 2014) and achieving the 
SDGs requires a critical understanding of “how people make decisions and act on them, how they think 
about, influence, and relate to one another, and how they develop beliefs and attitudes” (UNRISD, 2017).    
Initial research showed different phases of change require diverse motivational factors for change. Two 
research sub questions will be answered in the following section, the first is related to the phases of 
behavioural change and the second to motivational factors to change in order to gain insights to design 
the solution design.  
 

3.2.1 Behavioural change phases 
The first section of this chapter will elaborate about behavioural change phases. It will provide an answer 
to the second research question:  
 

2. What is known in literature about the phases of change in order to learn a new behaviour? 
 
The SDG Compass will elaborate on the steps that have to been taken in order to realize the SDGs (SDG 
Compass, 2015). Secondly, to create progress throughout the SDGs, the transtheoretical model 
(Prochaska, Prochaska, & Levesque, 2001) explained the different stages of behavioural change that 
people are going through to learn a new behaviour and the taxonomy of Bloom (Armstrong, 2016) explains 
more about the levels of learning. Lastly, the learning cycle of Kolb (Kolb, 2007) explains how people learn.  
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SDG Compass 
Before addressing how to make progress on the SDGs, first the way SDG change can be integrated in the 
business is discussed. There are various approaches businesses can take to incorporate the SDGs into their 
strategies. A well-known tool is the SDG Compass, developed by the Global Reporting Initiative, UNGC and 
World Business Council for Sustainable Development (SDG Compass, 2015). The compass outlines steps 
to guide companies on how they can align their strategies as well as measure and manage their 
contribution to the SDGs.  

1. Understanding the SDGs -understand the opportunities and responsibilities they represent to 
your business.  

2. Defining priorities – impact areas are defined, and a strategic focus is established based on the 
value chain of the business 

3. Setting goals – align company goals with the SDGs to define commitment  
4. Integrating – embed the goals into the core business and throughout all business units 
5. Reporting and communicating – report on the SDG progress and disclose goal setting procedures 

in order to understand and meet stakeholder needs 
 
The SDG Compass provides guidance on which steps can be made in order to make progress towards the 
SDGs, this insight will be useful to design the gamified tool. However, it does not explain which phases an 
individual or a team will face to make those steps. The following section will elaborate on two scientific 
models focused on the process of change.  
 
Transtheoretical model 
The first behavioural change model that will be discussed is the transtheoretical model (TTM) that 
describes the phases an individual is going through in order to change. TTM shows the different stages of 
change to integrate processes and principles of change across theories and interventions (Prochaska, 
Redding, & Evers, 2015). The major breakthrough of the TTM is the ability to make impact on an entire 
population through individualized, interactive interventions (Prochaska et al., 2001). The TMM model 
originally focused on discrete behavioural change among individuals. However, further research shows 
that the transtheoretical approach can also be used to change organisations (Prochaska et al., 2001).  
 
Through a series of six stages, the change progresses in an iterative manner. The six stages are 
Precontemplation – no intention of changing behaviour, Contemplation – aware a problem exists but with 
no commitment to action, Preparation – intent on taking action to address the problem, Action – activate 
modification of behaviour, Maintenance – sustained change; new behaviour replaces old, and 
Termination – fall back into old patterns of behaviour. People in the precontemplation and contemplation 
stage are likely to see organisational initiatives as imposed and can resist if they are forced to take action 
before they are prepared (Prochaska, Prochaska, & Levesque, 2001). Next to the six stages, ten processes 
of organisational change are related to the progress of knowledge and intention (see table 2).  Prochaska 
et al., (2001) showed that interventions can be individualised and matched to employees’ readiness to 
change.  
Stage-matched interventions will reduce resistance from the employees and implementation time by 
accelerating movement to the action stage. Another finding from the research is that stage-matched 
intervention allows employees to participate in the intervention, even if they are not ready for the change.  
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Table 2 Stages of organisational change in which particular processes of change are emphasized.  Retrieved from Prochaska, 
Prochaska & Leveque, 2001 

 

 
To determine in which stage employees are in order to choose the right interventions method, the phase 
of learning needs to be determined. The following model will provide insight on the categories of teaching, 
learning and assessment.  
 
Taxonomy van Bloom 
The second model of change phases that will be discussed is the taxonomy of Bloom which is a framework 
that categorizes for teaching, learning and assessment and can be used to organize objectives and learning 
goals of an intervention (Armstrong, 2016). As illustrated in figure 6, the first level is remembering which 
includes recognizing and recalling. The second level is understanding which includes interpreting, 
exemplifying, classifying, summarizing, inferring, comparing and explaining. The third level is applying, 
where executing and implementing are discussed. Analysing is the fourth level and includes 
differentiating, organizing and attributing. The fifth level is evaluating and contains of checking or 
critiquing. The last level is creating and includes generating, planning and producing.  

 
Figure 6 Bloom's taxonomy. Retrieved from Armstrong (2016) 

Bloom’s taxonomy elaborated on the levels of learning to reach a learning goal and the following model 
will discuss a methodology to create knowledge through the transformation of experience.  
 
Learning cycle of Kolb 
Lastly, the experimental learning cycle will be discussed to explain how people move through the change 
phases as described in the TTM and Bloom’s taxonomy. The experimental learning cycle defined learning 
as: the process whereby knowledge is created through the transformation of experience. Knowledge 
results from the combination of grasping and transforming experience” (Kolb, 1984). Grasping experience 
refers to the process of taking in information, and transforming experience is how individuals interpret 
and act on that information. The learning cycles, as visualised in figure 7, portrays to models of grasping 
experience and two or transforming experience. The grasping experience includes Concrete Experience 
and Abstract Conceptualization and transforming experience includes Reflective Observation and Active 
Experimentation (Kolb, 2007).  
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Figure 7 Experimental learning cycle of Kolb. Retrieved from Kolb (2007) 

3.2.2 Factors that affect behavioural change 
The second section of this chapter will focus on factors that encourage behavioural change and will answer 
the third research question:  
 

3. Which factors that encourage behavioural change towards the SDGs in organisations have 
been identified in the literature?  

 
To move through the phases of change as described in the TTM (Prochaska et al., 2001) and the taxonomy 
of Bloom (Armstrong, 2016), interventions can be used. The effectiveness of an intervention increases 
when the intervention is aimed at important antecedents of the relevant behaviour and at removing 
barriers for change (Prochaska et al., 2001; Steg & Vlek 2009). Therefore, it is needed to understand which 
factors affect SDG-behaviour. Since the SDGs are only studied from 2015 on, pro-environmental behaviour 
has been included in the search terms since this concept has the voluntary aspect on contribution to a 
greater whole. 
 
Factors that encourage behavioural change 
Research from Steg and Vlek (2009) name five factors that determine pro-environmental behaviour: 
perceived costs and benefits, moral and normative concerns, affect, contextual factors, and habits. More 
recent research from Young et al. (2015) describes a process framework of behavioural change in 
organisations, revealing four main influencing factors in employee behaviour. Those factors are similar to 
the ones from Steg and Vlek (2009). The four categories are as follows: group factors, organisational 
factors, external factors and individual factors. A third research from Wesselink, Blok and Ringersma 
(2017) researched factors that affect pro-environmental behaviour of individual employees. This research 
built on the Theory of Planned behaviour (Ajzen, 1991) which discusses that attitude towards pro-
environmental behaviour is determined by the subjective norms, perceived behavioural control, and 
intention to act. Wesselink et al. (2017) showed that factors as leadership support, perceived 
organisational support for sustainability and leadership behaviour also has effect on the pro-
environmental behaviour of individual employees.  
 
When looking at the three researches, factors that affect individual pro-environmental behaviour are 
summarized in four categories as shown in table 3: individual factors including group factors, 
organisational factors, external factors and automated cognitive processes. 
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Table 3 Effecting factors on employee pro-environmental behaviour 

Table 3: Effecting factors on employee pro-environmental behaviour 
Employee 
behaviour 

Individual factors including 
group factors 

Organisational factors External factors Automated cognitive 
processes 

Steg and Vlek 
(2009) 

Perceived cost and benefit  Contextual factors Habitual behaviour 

 Moral and normative 
concerns 

   

 Affect    

Young et al. 
(2015) 

Environmental awareness Management support 
& training 

Policy and economic 
context 

Environmental actions at 
home 

 Feedback Environmental 
infrastructure 

  

 Financial incentives    

Wesselink et al. 
(2017)  

Theory of planned behaviour 
(Ajzen 1991)  

Leadership support 
and behaviour 

  

  Perceived 
organisational support 

  

Ajzen (1991) Intention   Subjective norm (perceived 
social pressure) 

 Attitude towards the 
behaviour 

   

 Perceived behavioural 
control 

   

 
To answer the research question, not all factors are equally important because not all factors can be 
affected in the intervention tool due to the influence on the factors. Therefore, the focus of this research 
lays on the individual and group factors, especially motivation and learning. Also, organisational factors 
will be discussed due to the organisational context of the research question.    
 
Individual and group motivation for pro-environmental behaviour 
A common topic in the discussed researches (Steg & Vlek, 2009; Young et al., 2015; Wesselink et al., 2017) 
is the individual motivation of an employee that has effect on pro-environmental behaviour. The first 
individual motivational factor that is discussed by Steg and Vlek (2009) is perceived cost and benefits. The 
cost and benefits consider the alternatives with the highest benefits combined with the lowest costs in 
terms of money, effort, and/or social approval. The second factor is moral and normative concerns; more 
concerned individuals adhere to values beyond their immediate own interests and individuals that have a 
higher environmental concern are more likely to engage in pro-environmental behaviour. The third factor 
is affect; which is mostly researched in combination with car use. Research from Young et al. (2015) name 
financial incentives and feedback for both individual factors and group factors. An organisational factor 
that is discussed is the management support and training (Young et al., 2015) which will be an interesting 
topic to discuss in the empirical research. The last discussed research of Wesselink et al. (2017) uses the 
Theory of Planned behaviour to explain individual motivational factors, which will be discussed in the 
following section. The organisational factors that are discussed are leadership support and behaviour and 
the perceived organisational support. The findings stress the importance of direct supervisors’ behaviour 
to not support the employees in acting in their pro-environmental behaviour but they should focus on 
showing the right behaviour and inspire their employees (Wesselink et al., 2017). 
 
An influential framework on individual motivation is the Theory of Planned Behaviour that lets employees 
weigh the perceived cost and benefits and explain behaviour accordingly (Ajzen, 1991). This theory is 
designed to predict and explain human behaviour in specific contexts. The individual behaviour is 
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determined mainly by the intention. There are three determinants for intention are attitude toward the 
behaviour, subjective norm, and perceived behavioural control. The attitude toward the behaviour refers 
to the degree to which the behaviour is positively or negatively valued. The subjective norm refers to the 
perceived social pressure and the belief that other people will approve and support a particular behaviour. 
The last factor of intention is the degree of perceived behavioural control which refers to people’s 
perceptions of their ability to perform a given behaviour. This is determined by self-efficacy and 
controllability. The three predictors which form the basis of intention, relate to an underlying foundation 
of beliefs about the behaviour. The beliefs provide a detailed description needed to gain substantive 
information about a behaviour’s determinants (Ajzen, 1991).  
 
Another research showed the driven factors of an individual’s motivation is the self-determination theory 
which elaborated on the basic psychological needs that needs to be satisfied in optimal functioning and 
motivation; competence, autonomy and relatedness (Kajfez & Matusovich 2017; Gagne & Deci, 2005). 
Satisfaction on these basic needs will lead to optimal functioning and motivation. To satisfy the need for 
competence means experiencing mastery. Autonomy is related to the urge to experience volition and 
satisfies the feeling of ownership and self-regulation in one’s choice. The last basic need, relatedness can 
be satisfied by the interaction with, connection to and the experience of caring for other people (Kajfez & 
Matusovich, 2017). The self-determination theory makes the distinction between autonomous motivation 
and controlled motivation.  According to Gagne and Deci (2005) autonomy involves acting with a sense of 
volition and having the experience of choice and intrinsic motivation is an example of autonomy. Being 
controlled involved acting with a sense of pressure and extrinsic motivation is an example. Intrinsic and 
extrinsic motivation are reflected in different reasons for behaviour. The motivational factors to a persons’ 
job are predicted from aspects from the social environment (autonomy supportive, controlling, or a-
motivating) and individual differences in causality orientations (the autonomous orientation, the 
controlled orientation, and the impersonal orientation). The degree to which people are intrinsic 
motivated to their job is determined from the supports for autonomy in their work contexts and their own 
autonomous causality orientation. The degree to which people are extrinsic motivated to do their job is 
determined by the control in the work context and their own controlled causality orientation (Gagne & 
Deci, 2005).  
 

3.3 Use of a game as intervention 
There is a broad range in game-based approaches with a range in-game elements that can potentially lead 
to behavioural change. As discussed previously, both gamification and serious gaming literature has been 
used because those terms are used interchangeable and contain valuable insights about game elements. 
This paragraph will define different game types and explain how behavioural change can be affected with 
the use of a game. This paragraph provides answer to the fourth research question:  
 

4. How can game-based approaches be used as intervention to encourage behavioural change 
in organisations?  

 
This paragraph starts with how pro-environmental behavioural interventions work and how they are the 
most effective. Secondly, the aims of game-based approaches are discussed and how they can be used as 
behavioural change intervention. The validation of games is shortly described to highlight the most 
important factors on how to measure if the learning goal is reached.   
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3.3.1 Interventions for pro-environmental behavioural change 
Gamified tool as intervention 
The number of serious games with sustainable development themes has developed steadily in the 
academic world over approximately the last fifteen years and gamification has been researched from 2010 
on (Deterding et al., 2011). As will described in the intervention tools below, research showed that without 
a theoretical model linking the approaches to gamified learning with the outcomes of those efforts, it will 
not be clear why these techniques influence the outcome (Landers, 2014). The addition of game elements 
may be helpful in some learning context, but can be harmful in others.  
 
Research from (Gagne & Deci, 2005) showed that an individual is driven by the same motivational needs 
in the real world than in a game. This suggests that intervention tool can also be applied in a gamified 
tool. Successful gamification techniques mostly focus on how best to engage players using internal and 
external motivators and how to make the activity during playing entertaining. Internal motivators are 
competence, autonomy, and relatedness as described in 3.2.2. External motivators are badges, point 
systems, leader boards, levels and quests which are related to the game design as described in 3.1.3. Both 
extrinsic and intrinsic motivators can be used to stimulate behavioural change as learning outcome. 
Extrinsic motivators engage participation of a game while at the same time, intrinsic motivators can create 
a sense of freedom by allowing players to create a goal or points to evaluate the progress during the game 
(Richards, Thompson, & Graham, 2014). Now we know that games can reach the same level of 
effectiveness as behavioural change interventions, literature should show how to design an effective 
intervention.  
 
Effective intervention tools 
Research from McKenzie-Mohr and Schultz (2014) states that adoption of behaviour change tools is 
frequently used in the wrong context and introduce on different tools how and when to use it. McKenzie-
Mohr and Schultz (2014) showed that the likelihood of the success of an intervention is maximized if the 
behaviours to be fostered are carefully chosen, the barriers and benefits are determined and the tool is 
selected to target those barriers and benefits. This is described in the community-based social marketing 
framework for fostering sustainable behaviour and based on five steps (McKenzie-Mohr and Schultz 
(2014); selecting behaviour, identify barriers and benefits associated with the selected behaviour, design 
a strategy that utilizes behaviour change tools to address the barriers and benefits, pilot the strategy and 
evaluate the impact. McKenzie-Mohr and Schultz researched on fostering sustainable behaviour by 
showing behavioural change tools; (1) commitments, which are most likely to be effective if an individual 
is motivated but not engaged in action. (2) social diffusion, which is related to the influences from friends 
or colleagues. (3) goal setting, people are more likely to obtain goals if they are associated with 
implementation intentions. (4) social norms, which is related to the common and accepted behaviours 
within a group. (5) prompts, which are simple memory aids that can be triggered by repetitive behaviour. 
(6) incentives involve a desirable consequence following the behaviour. (7) feedback which is essential for 
reaching a goal if people want to achieve the outcome and lastly, (8) convenience, to focus on reducing 
barriers. Other research on how pro-envrionmental behavioural can be encouraged (Steg & Vlek, 2009) 
showed that behavioural interventions are more effective when they are systematically planned, 
implemented and evaluated. There are four issues to be addressed: (1) identification of the behaviour to 
be changed, (2) examination of the main factors underlying this behaviour, (3) application of interventions 
to change the relevant behaviour and their determinants, and (4) evaluation of intervention effects. Young 
et al. (2015) name another three factors that influence the effectiveness of sustainability interventions: 
environmental infrastructure, management support, and organisational culture.  
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According to the literature research of Steg and Vlek (2009), there are two types of interventions that can 
best be applied to encourage pro-environmental behaviour. The first one is informational strategies that 
aim at changing prevalent motivations, perceptions, cognitions and norms without changing is external 
context. This strategy is targeting the individual motivational factors as decribed in 3.2.2; weighing costs 
and benefits, moral and normative concerns and affect. The second type of intervention is structural 
strategies that aim for changing the circumstances under which behavioural choice are made to make the 
behavioural choices more attractive (Steg & Vlek, 2009). This strategy is effetive when the change in pro-
environmental behaviour is costly in different perspectives; availability and quality of products and 
services, legal regulations, pricing policies.  
 

3.3.2 Validation of games for behavioural change 
As a precursor to the persuasive game design, (Peters, Vissers, & Heijne, 1998) described the simulation 
approach. A simplified model of the situation is made, people can learn about this model and translate 
findings or knowledge acquired in the model back to reality. The extent to which the translation of the 
information and experiences will be successful depends on the degree to which the game is a valid 
representation of the reality. Huizinga (Huizinga, 1949) named the ‘magic circle’ which is the space and 
time of play of games. The game space and time are called ‘magic circle’ by Huizinga. Inside the magic 
circle, different rules apply and it is a space where players having experiences which are not possible as 
easy as in reality. Consequently, if the magic circle is evaporating and the game world and the reality are 
combined in a hybrid game, the transfer is easier to make (Aubert et al., 2019). According to Kooij et al. 
(2015), the goal of a serious games’ validation is to demonstrate the behavioural change effect on the 
user. The measurement of mediating and dependent variables (the changing behaviour) is not included 
in this research.  
 

3.4 Conclusion literature analysis 

3.4.1 Game-based approach conclusion 
To answer the first research question on game-based approaches, game design and game elements, first 
the persuasive game design is described to explain the relation between the reality and the game world. 
In the sense of this master thesis, the transfer of the SDG awareness game needs to be designed with the 
use of content related theories and aims to create an adaptive change where the behaviour needs to be 
changed in the real world. The transfer that needs to be designed is gamified and therefore the game-
based spectrum is defined. Many terms are used, but the main difference between serious gaming and 
gamification is the ‘full-game’ aspect of serious gaming. Not all game elements have to be used in 
gamification. Both approaches, serious gaming and gamification, aim for learning and their aims to 
achieve some change in the player. The (C)MDA levels explain the perspectives from the player and the 
designer and how they meet and intended aesthetics of the designer can be validated by experiences of 
the players. The design of the game starts with the highest level of abstraction, the empirical research 
narrowed down the broad range of options and describes the desirable emotional responses evoked by 
players while interacting with the game system. This was an iterative process of game element options 
from the literature and the challenges and requests from the empirical research. 
 

3.4.2 Behavioural change conclusion 
The second and third research question are related to the phases of change and the effecting factors to 
behavioural change. The SDG Compass outlines steps to guide companies to incorporate the SDGs into 
their strategies. As known, the SDG awareness game increases SDG awareness and gain knowledge, 
therefore the logical next step in the gamified tool is to define priorities and set goals to make progress 
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towards the SDGs.  Research about behavioural change stages showed the importance of stage-matched 
interventions (Prochaska et al., 2001). Stage-matched interventions will reduce resistance from the 
employees and implementation time by accelerating movement to the action stage and allow all 
employees participating in the intervention.  The TTM and taxonomy of Bloom both name different phases 
to change to a new behaviour. The TTM focusses on the behaviour and processes that someone has to go 
through to go to the next stage. The taxonomy of Bloom focusses on the learning process rather than 
changing, but can be used additionally to organize objectives and learning goals of an intervention. To 
progress on the stages or learning level, the learning cycle of Kolb (2007) is a proper model to create 
knowledge and get familiar from transforming an experience to new skills. The insight in the stages of 
change will be valuable input for the empirical research to test whether people experience the stages and 
what is missing to move to the next stage. The taxonomy of Bloom will be deployed in the solution design 
to stimulate learning to make progress on the stages.   
 
The second half of this section focused on factors that have influence on employee pro-environmental 
behaviour. Four categories have been synthesized from researches (Steg & Vlek, 2009; Young et al., 2015; 
Wesselink et al., 2017) and to answer the research question, this master thesis focusses on individual and 
group factors and organisational factors. The individual and group factors that will be tested in the 
empirical research are the following: perceived cost and benefits (including financial) (Steg & Vlek, 2009; 
Young et al., 2015), moral and normative concerns (Steg & Vlek, 2009), environmental awareness (Young 
etal., 2015), feedback (Young et al., 2015), theory of planned behaviour: intention, attitude towards the 
behaviour and perceived behavioural control (Ajzen, 1991; Wesselink et al., 2017). When focussing on 
driving factors of an individual’s motivation, the self-determination theory elaborated on the basic 
psychological needs that needs to be satisfied in optimal functioning and motivation; competence, 
autonomy and relatedness (Kajfez & Matusovich, 2017; Gagne & Deci, 2005). Those factors will also be 
tested during the empirical research. Organisational factors that have influence on an employee’s pro-
environmental behaviour are management support and training (Young et al, 2015), leadership support 
and behaviour and perceived organisational support (Wesselink et al., 2017).  
 

3.4.3 Use of a game as intervention conclusion 
To answer the fourth research question on how game-based approaches can be used, intervention tools 
have been discussed. Research from (Gagne & Deci, 2005) showed that an individual is driven by the same 
motivational needs in the real world than in a game. The use of a theoretical model should be used to link 
the intervention to reach the learning goal of the tool. To increase the likelihood of the success of an 
intervention, the targeted behaviour should be selected, examine the barriers and the benefits, design 
and apply the intervention and finally, evaluate the intervention (McKenzie-Mohr & Schultz (2014); Steg 
& Vlek (2009). Behavioural change tools that are fostering sustainable behaviour are as follows (McKenzie-
Mohr & Schultz (2014): commitments, social diffusion, goal setting, social norms, prompts, incentives, 
feedback and convenience. In this master thesis, the informational strategy can be used, that is targeting 
motivational factors. The extent to which the translation of the information and experiences will be 
successful depends on the degree to which the game is a valid representation of the reality. Empirical 
research will deploy the targeted behaviour, barriers and benefits that people identify and how 
interventions are experiences. Those insights will contribute to a theoretical based solution design which 
is validated by empirical findings.  
 
 

  



26 
 

4. Empirical research 
In this section, the empirical analysis will be discussed. The goal of this chapter is test whether the findings 
from the literature analysis can be recognized in practice by answering the empirical sub questions. The 
lenses from the literature analysis are used to structure this chapter: First, behavioural change concepts 
will be discussed and second, the use of games as interventions will be discussed. The questions are 
related to experiences within organisations on SDG interventions and SDG behaviour and therefore 
provide insight on practice. The two empirical research sub questions below will be answered: 
 

5. What are the motivational factors or challenges when changing behaviour towards the SDGs 
in organisations? 

6. What are the experiences of the use of gamified tools or games used as interventions to 
change behaviour?  

 
To answer the questions and provide insights on the practice, interviews have been conducted. The data 
was mainly obtained via members of GCNL and specialists in behavioural change and games. For 
organisational specific information and game development, the management of GCNL and the game 
producer are also included in the interviews. The interviewees from organisations were able to share more 
about motivational factors and challenges of changing behaviour and how SDG interventions are used in 
practice. The interviewees that are marked as specialists were able to share more knowledge about from 
the design side. They have experience with how a game can be designed to affect behaviour to reach their 
learning goal. All interviews were coded and to visualise the differences in research results as described 
above, a table with these topics is created (appendix 2).  
 
The structure of this chapter is aligned with the literature analysis chapter. First, the behavioural change 
factors and challenges will be discussed, which provides answer to the first empirical research question. 
This section elaborates on the phases of change, the role of the organisation and how organisations get 
their employees motivated to change and which challenges they face. Second, the use of games and other 
interventions that are used to encourage behavioural change will be discussed, which provides answer to 
the second empirical research question. This section elaborates on organisational experiences with SDG 
interventions, how to use games to change behaviour. In the third section, some the practical use of the 
design framework, the learning goal, design ideas and requirements are briefly discussed, and further 
explained in appendix 3. Lastly, a conclusion on all sections will be discussed to answer the literature 
research questions.   
 

4.1 Behavioural change 
This section will provide answer to the first empirical research sub question:  

5. What are the motivational factors or challenges when changing behaviour in organisations 
towards the SDGs? 
 

The first step to answer this question is to get general insight in what organisations are doing at the 
moment, what their SDG strategies look like and why organisations are changing.  The second step is the 
role of the organisation, will test the literature findings regarding the organisational factors that have 
influence on the effect of the intervention. The third section investigates the individual and group 
motivational and challenging factors for change.   
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4.1.1 SDG strategy 
Three out of four organisational interviews have a sustainability strategy that is created by a sustainability 
team or Corporate Sustainability team. The SDG strategy includes one to four SDGs that the business 
focusses on and so the sustainability strategy is mostly in line with the overall business vision. The focus 
creates a story for the employees which is easier to understand, easier to relate to and explains why this 
strategy is chosen. This story can be seen as part of the communication. The SDG initiatives are seen as 
an injection of change and creates a step by step support among the employees. Internal communication 
aims to share knowledge, not only about the SDGs but sustainability in general and also tries to stimulate 
employees to think about the behaviour of the organisation as well as their individual behaviour. Most of 
the SDG strategies are project-based and it is important to communicate the follow-up actions of 
interventions. In case of bottom-up initiatives, most companies are open to listen but only act or adjust 
the policy after numerous requests. Initiatives are appreciated if they fit in the SDG policy. This is 
illustrated by the following quote:  
 

“We embraced an additional SDG, number three: good health and well-being, because there is a need 
coming from our employees to keep improving the healthcare. We got an abundance of requests that all 

had to be declined because they did not fit in our strategy. But because these things are important for 
employees, we wanted to act on it and implemented a broader range in our policies.” 

 
The key is to find the balance between focussing on the SDGs and accepting bottom-up initiatives in order 
to have encouraged employees. The projects should also be balanced between challenging projects and 
“low-hanging fruit”. The easier projects are motivating because of the successes gained; however, they 
might be considered as greenwashing and will decrease motivation if all goals are reached within the time 
scheduled. On the other hand, if there only are challenging projects, there will not be a success experience 
which will decrease the motivation.  
 
The focus on the empirical results regarding the strategy are mostly related to different types of projects 
and communication, rather than the change phases as mentioned in the literature analysis.  
 

4.1.2 Organisational culture and strategy 
The role of an organisation in the organisational strategy is crucial as mentioned by the companies, the 
specialists and GCNL, which is in line with the literature findings. Companies are aiming to make the SDGs 
part of the DNA of the organisation. Also, the organisation of fun initiatives is appreciated by employees 
and in this way the SDGs are not presented as a must, but in a natural manner that fits into the business 
culture. The specialists highlight the importance of culture: all individuals that work for one organisation 
have a common business goal, however frequently they are working in multiple teams or departments. 
The management is responsible to fulfil the model role function and create social dependencies, to 
highlight that working together is required to achieve the business goal. Additionally, the organisational 
culture should provide a safe learning environment, which is illustrated by the following quote:  
 

“It should not be a culture where employees will be evaluated and reprimanded, but a culture where 
employees realise it is not a matter of pressing buttons to achieve something. They should realise that it 

takes more to achieve a goal.” 
 
Three respondent groups, except for the Game Producer who is not involved in business management, 
mention the importance of the management support. There should be commitment from the 
management to provide resources (time and money) to the employees to develop themselves or 
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contribute to a project in order to create the change, because change costs time. Resources should be 
available in order to facilitate the change. The key is to create a mutual commitment between employees 
and management, facilitated by the management. In this way, the business can inform and inspire their 
employees and the management functions as a role model. An agreement is only possible when there is 
trust: 
 
“It takes a lot of trust to do that. Not only saying ‘yes’ but also acting upon your answer to avoid creating 

a shadow world. I think that is also part of change; to trust your manager who takes action and to 
support him with resources like time and money.” 

 
Both responsibility and commitment of the management to create social dependencies and stimulate a 
cooperative environment and organisational culture is confirming the findings in literature regarding the 
management support. Also, the safe learning environment and facilitating to provide time and money to 
the employees is related the management training and perceived organisational support which is found 
in literature. The empirical findings regarding confirm the literature findings, but the role of the 
organisation is highly important to change.  
 

4.1.3 Individual and group factors to behavioural change in organisations 
According to the specialists, to create a behavioural change in an organisation, the employees have to 
change as well as the teams. People are not only part of a team but they also have their personal interests 
and characters., which is in line with the literature findings about individual and group factors that affect 
behaviour. The behaviour of people is personal, all people together are creating a business culture. The 
step from the individual towards the teams needs a role model, which could be the management, that 
shows how the desired behaviour looks like, how it will be rewarded and what happens if the desires 
behaviour is not present. The environment of people is an important buzz to stimulate people to change. 
It is a first step in triggering potential behavioural change.  
 
“The only way to change a culture is to change the people.  Like they say: ‘If you want to change people, 

change people’.” 
 
Behavioural change follows the phases of learning, the specialists mention the taxonomy of Bloom and 
Prochaska’s transtheoretical model, explaining that learning is the application of knowledge in a new 
context. Both the taxonomy of Bloom and Prochaska’s model are discussed in the literature analysis.  
 
Challenges in pro-environmental behaviour 
Multiple factors are mentioned regarding challenges. First, the speed of change is an important factor 
that will determine the success of the goal. Second, the change should be facilitated by the organisation 
and, third, technical resources. The speed of change is related to the large amount of people that have to 
change and independent of the type of change, communication to the employees is crucial. When new 
policies are imposed, employees are initially not motivated to change. Clear communication explaining 
why policies are created and why they are urgent, reduces resistance towards the policy. Technical 
resources are mostly important topic in mobility policies. As a sustainability team you should take care of 
all barriers in order to reduce resistance from employees. The facilitation of resources is illustrated by the 
quote below:  
 
“You want to be a desirable employer. Changing a policy like stating that you will be fossil fuel free next 

week can work adverse. Employees want to work for an organisation because of X reason. When you 
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make changes in a policy like that, you will lose talent. Employees have a certain expectation of the 
organisation you have to uphold.” 

 
The three factors (speed of change, management support, technical resources) that are considered as 
challenges during the empirical analysis are not specifically mentioned in the literature. The results from 
the literature analysis describes barriers in general and the consequences of not overcoming them. 
Therefore, the empirical findings are a valuable addition as input for the designed solution.  
 
Motivation for pro-environmental behaviour 
After an SDG policy, corporate sustainability strategy or any type of sustainable intervention is developed, 
it is crucial to involve the employees. The companies that have shared their experiences, all mentioned 
that there are common topics on how to get employees involved.  

1. Sharing experiences around SDG projects. The word-of-mouth will create a positive vibe and 
create a community that employees want to join.  

2. Easy to join a project.  Most of the time, those projects are beyond their function within the 
organisation, it is easier to join a project that already started then to start a project yourself.  

3. Support bottom-up ideas and create a safe environment where employees are stimulated and 
free to come up with ideas. This might also be ideas outsides of the organisational vision. All 
individual contributions actually make sense.  

4. The management team is a role model and is mostly the driving force behind the SDG strategy. If 
there is no input from the management, initiatives will not be supported or realized.  

5. Financial consequences can be used to create extrinsic motivation; however, the focus should be 
on intrinsic motivation to change. This type of motivation is used in mobility policies where the 
government determined a lower additional taxable benefit for electric cars then for fuel cars. 
Another call to action can be requirements from stakeholders.  
 

When focussing on driving forces on how to get employees motivated it includes top-down 
communication and bottom-up initiatives.  The bottom-up initiatives are mostly used in SMEs where there 
is no sustainability team. As mentioned by companies and GCNL, bottom-up initiatives should not be 
declined immediately, because doing so will decrease motivation. GCNL goes one step further and says 
that you need to empower employees to stimulate intrinsic motivation and encourage people to be part 
of the project group, which is illustrated by the quote below:  
 
“We have, on corporate level, made the decision to use specific SDGs but we do have 100.000 employees 
and we should let those 100.000 flowers bloom. When employees come up with great projects in society, 
for instance, helping illiterate learn and read, we think it is great that the employees do that even though 

it has nothing to do with our organisation.” 
 
Similar to the challenges of change, the motivation factors are also described in general in the literature 
but has been made more concrete in the empirical analysis. The perceived benefits to employees are 
related to top-down communication and management support as described above in both literature and 
empirical analysis and by bottom-up initiatives.  
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4.2 Use of games as intervention 
This section will provide answer to the second empirical sub question: 
 

6. What are the experiences of the use of gamified tools or games used as interventions to 
change behaviour?  

First, the context of the use SDG interventions within organisations will be discussed; the way 
organisations used the SDG awareness game, the role of organisations in applying the SDG awareness 
game or another intervention tool and the target group that could use behavioural change interventions. 
The second topic is the use of games to engage behavioural change and discusses the way games work in 
practice.  
 

4.2.1 Organisational experiences with SDG interventions 
SDG Awareness game 
Companies that have played the SDG awareness game experienced a fun and valuable tool.  The 
knowledge about the SDGs is increased among the players and sometimes discussions are fuelled. Also, 
other SDG interventions that are embraced by organisations stand or fall with communication about a 
follow-up.  
 
“It is fun to play, it is interesting to have discussion, but yeah, if you don't have any follow up, then it will 

be forgotten at a certain moment anyway. Because it is a onetime thing.” 
 
Role in SDG interventions 
When using an intervention as part of the change, an organisation should be aware that the tool is not 
used to force the change. Misuse of a learning resource would create resistance among employees.  
 
“You should take action yourself by standing up and directing everybody: Hey people, we are going to do 

this and this and I will take charge in the process.” 
 
Three respondent groups, except from the Game Producer who did not mention anything about this, also 
agree on the role that organisations have in the introduction of the game and sustaining a project plan.  
 
Target group for behavioural change intervention 
The game producer and specialists mention the difference in target group for entertainment games and 
education games which lays in the motivation of playing games. Educational games or serious games are 
imposed by the buyer, not by all the players. To involve and include all employees in the game and change, 
there should be focus on the collaboration and social dependencies. The specialists mention that the 
management have a role model function and the goal of using the tool should be clear. If employees join 
the game voluntarily, the chance of success to achieve the learning goal is greater when all respondent 
groups agree. So, if possible, both the SDG awareness game and the follow-up with the gamified activation 
tool will be played voluntary. If this is not the case, chances of succeeding will increase if you select 
motivated employees after playing the SDG awareness game. Those people would be intrinsically 
motivated to invest time in this project plan. Also, if the SDG awareness game is played with more than 
100 people, this selection is always needed. Illustration of the type of players is mentioned by one of the 
specialists:  
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“It is essential to gathering people with the same interests, because everybody can be creative and 
visionary. But you have to empower them and give them the freedom and opportunity to do it 

themselves.” 
 
The evaluation step that is described in literature to increase the likelihood of success of an intervention, 
is missing in the SDG awareness game as recognized in practice. This explains why this ‘one-time 
experience’ will not make impact on the daily work of employees. The role of the organisation is discussed 
previously and is marked highly important during the empirical research. The empirical results about 
selected target group confirm the findings in literature about the group factors on change, and someone’s 
individual motivation will increase the likelihood of success of an SDG intervention.   
 

4.2.2 Use of games to engage behavioural change 
The world of games, gamification and serious gaming is changing and is getting close to the world of 
workshops and platforms. The games are changing into methodologies that creates an action layer on top 
of the reality, a hybrid game, according to the specialists. This empirical finding can be seen in the 
persuasive game design in literature where the difference between reality and game world is minimizing. 
Interviewees confirm the literature by showing that games can be used as a tool to engage behavioural 
change, because motivation and emotions are the driving forces to engage behavioural change and both 
can include in games. How this works is illustrated by the quote below from a specialist:  
 
“Action comes from choices made in the game, which are exported from the game world to reality using 
a mechanism and from this point, a specific effect or action is observable. This is a great example of how 

modern gamification leads to action.”  
 
Another method to learn is to reflect on behaviour and repeat. One of the specialist interviewees states 
that learning is equal to changing and both start with an experience. After an experience, people are able 
to reflect on the behaviour and can, for example, follow the learning cycle of Kolb, as described in the 
literature chapter. The reflection requires people to reflect on their in-game behaviour, find solutions and 
improve. In the safe game environment, people are more willing to reflect on their behaviour because it 
is not experienced as the reality. The learning processes can be created in groups so team members can 
also reflect on each other’s behaviour and have to discuss decision that have to be made. Even role playing 
can be integrated to discuss decisions from different points of views and interests. Those concrete 
examples of in-game reflection are a good example to make progress throughout the change phase from 
literature by providing feedback on others or your own behaviour. Next to the reflection with the learning 
cycle, repetition is also a method to learn and change. It is possible to go through the learning cycle a few 
times during the game, people will get challenged to improve themselves. The game needs to be used as 
a means, not as the goal meaning that the learning goal of the game should be that people are able to 
improve themselves, not to win the game. Therefore, the type of game is affecting the learning process. 
The board game as the SDG awareness game only provides knowledge and is not creating experience. To 
make the step towards change, experiences are the basis for the follow-up. Both reflection and repetition 
are illustrated in the quote below and make the literature findings regarding the learning cycle more 
concrete in the sense why this cycle works in practice: 
 

“A way of growing is to challenge people in multiple cycles to keep improving themselves repetitively. I 
want to trigger them to become better than your previous selves.” 
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One of the specialists summarizes the role of motivation to learn in games, which is also discussed in 
literature. The literature mentioned the motivation as part of the behavioural change and not specifically 
the motivation to play games. However, the motivation in real world and game world are set similar in 
literature and this empirical finding confirms this finding: 
 
“Extrinsic motivation uses rewarding and punishing to change behaviour. The other motivation, intrinsic 
motivation, uses the game to get as close as possible to the reality to remove barriers between the game 
world and the reality which makes you forget you are playing a game. This creates a sense of ‘fun’, which 

is the biggest factor in learning.” 
 
Behavioural change tools that are fostering sustainable behaviour are as follows: commitments, social 
diffusion, goal setting, social norms, prompts, incentives, feedback and convenience. The empirical 
findings confirm the goal setting, feedback and, more in general, organisational commitment. However, 
social norms, prompts, incentives and convenience are not specifically mentioned in the interviews. 
Therefore, it can be concluded that the most important elements of the didactic model are goal setting, 
feedback and organisational commitment. The reflection and repetition and mentioned in the empirical 
analysis can be involved in the feedback element. Regarding the validation of the tool, the empirical 
findings confirm the literature: testing in pilot phases with the target group is the only way to validate the 
learning goal. In this way feedback on the experience and dynamics can be collected.  
 

4.3 Design input 

4.3.1 Learning goal of the gamified tool 
As described above, one major finding in the literature was that the learning goal of the tool should be 
determined before designing. From the diverse professions, the interviewees had input for the learning 
goal. This section will describe a more extensive learning goal than described in the introduction chapter 
and provide input for the designed artifact.  
 
The companies had commented on a tool that should be valuable and where the design and the content 
are aligned. An attractive tool that is fun to play with content that is useful for different kinds of 
organisations, either corporates or SMEs. The content should stimulate thinking, justify choices and giving 
feedback on other teams’ ideas. Companies ask for clear benefits, which is illustrated by the quote below:  
 
What can you tell the organisations what value this tool has for them? And what is that involvement and 

engagement to them? Why is that so important? That is what I would focus on when I would have this 
tool in front of me. Why should my employees play this? Where does it contribute to? Is it the 
conversations they have during and after the game? And how does that translate to your own 

organisation? What does it mean for my customer service? Give examples and make it more tangible for 
the organisations. 

 
If the learning goal is not solving the business problem, there will be a mismatch. The learning goal 
answers questions like: What should the game achieve? What are the learning objectives? What should 
the game do? Role playing can be used to move somebody into someone else’s world to create empathy 
which is one the emotions that stimulates learning. Another way is to create personal goals within the 
game, where players are responsible for their own results and commit to topics that they are interested 
in. According to GCNL, the learning goal to be achieved is to get employees into an action mode. The tool 
needs to, together as a team, select a focus or develop a program or policy. The gamified activation tool 
should engage employees and management to create an idea. The employees and management should 
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be empowered and the tool should change their perception on the impact of small actions which are 
valuable for the SDGs. The tool should be a qualitative step towards SDG actions; a strategic plan that 
employees can carry out, guided by support from the management, where the project team is included in 
the change process. Besides the educational aspect of this tool, the way the goal is conveyed is important 
in order to create the intrinsic motivation.  
 

4.3.2 Game design framework 
Before starting to design an intervention, the game producer, the specialists and the organisations agreed 
on the need to start with defining the learning goal and the ‘before-situation’ as described in the previous 
paragraph. The game design can be close to reality and work as a learning process or even a workshop or 
simulation. A facilitator or train-the-trainer might be an option to facilitate and motivate people in order 
to reach the learning goal. Once both the before and the after situation are examined, the design process 
can start to develop an intervention tool. The game producer also mentioned to find balance between 
entertainment and education: 
 

“How much more fun a game is, the more people actually remember the game, the more engagement 
they have with the game. It is difficult to keep learning and having fun on the same level because 

learning always comes at a cost, and most of the time fun will decrease to increase the learning factor.” 
 
If you create a game that is strategic, it is distracting from the learning goal. The focus will be on playing 
the game to win, instead of learning for the underlying goal. There should be research on how much time 
you need in order to reach the learning goal. The amount of time is dependent on the intensity of the 
game and the motivation of the players. One of the specialists delved into game design framework. 
 

“The developer designs the ‘thing’ and the player starts with certain emotions that he invests in the 
game. The dynamics that are created by these emotional inputs are the only way to test if your game 

works the intended way, it is the only way to test if it is going to work.” 
 
When all three levels of mechanics, dynamics and aesthetics are close to each other, it will be easier to 
close the gap from the game designer and the game perspective. One of the emotions that the game 
should trigger is fun; the activities needs to be close to an individual’s interest. When the mechanics is 
using a case, dilemma, scenario or something similar, a real world is created within the game. Players are 
applying the game and are getting trained because their behaviour within the game can also be applied 
outside of the game. This means that the game should be challenging in order to learn, but still need to 
be possible to fulfil the goals and not be too easy and only fun. Too much challenge or fun will distract the 
players from the learning goal.  
 
Design ideas 
All three respondent categories are asked to share design ideas of game elements that are valuable in 
their opinion. The organisations had input for the learning goals, however for not for the design of the 
tool. The specialists mostly came with games or game elements that follow the rules of game frameworks 
and can be used in order to engage behavioural change. The ideas are presented in appendix 3 and only 
function as inspiration for the design.  
 

Design requirements 
The interviews with GCNL and the game producer showed many important requirements in five 
categories; development, production, logistics, finance and marketing. One of the requirements is the 
modular aspect of the gamified tool, this means that the gamified tool as the game expansion, needs to 



34 
 

be added to box of the current SDG awareness tool. Therefore, the requirements of this complete box are 
included. All requirements are shown in appendix 3.  
 

4.4 Conclusion empirical research 

4.4.1 Conclusion behavioural change 
Answer to the research question and link to the literature 
The focus on the empirical analysis lays in the motivational factors and challenges of change. The literature 
also elaborated on the behavioural change phases and, the interviewees show importance of the 
communication of change to make progress and the behavioural change intervention should create a 
learning process that includes motivation, experience, involvement, repetition, progress and 
development that leads to new insights. Specialists have mentioned several theoretical models like the 
transtheoretical model and the taxonomy of Bloom and due to the iterative process of this master thesis 
research, those models are deployed in the literature analysis.  
 
The affecting factors on behavioural change that are mentioned in the literature analysis are mostly 
confirmed by the empirical analysis. The organisational factor of change is mentioned in literature by the 
leadership support and behaviour; however, the interviews show that without management commitment 
and behaviour, there will be no behavioural change. The organisational culture, a safe learning 
environment and the availability of resources (time and money) are crucial to change.  When focussing 
on the motivational factors, which are also described in general in the literature has been made more 
concrete in the empirical analysis. The perceived benefits to employees are related to top-down 
communication and management support as described above in both literature and empirical analysis 
and by bottom-up initiatives.  
 
The results from the literature analysis describes barriers in general and the consequences of not 
overcoming them. The three factors (speed of change, management support, technical resources) that 
are considered as challenges during the empirical analysis are not specifically mentioned in the literature. 
Therefore, the empirical findings are a valuable addition as input for the designed solution.  The challenges 
that are faced during the game-play are related with the voluntarily aspects of employees that join the 
intervention. Secondly, the daily work of employees might not be related to sustainability and when they 
are personally not involved in getting more sustainable, the motivation for pro-environmental behaviour 
is low.  
 

4.4.2 Conclusion games as intervention 
Answer to the research question and link to literature 
Empirical findings confirm literature that games can be used as a tool to engage behavioural change, 
because, as the interviewees stated: motivation and emotions are the driving forces to engage 
behavioural change and both can include in games.  Literature mentioned the importance of the transfer 
between the game world and the reality; additionally, the empirical findings provide more tools on how 
to make the transfer. The transfer from the SDG awareness game to reality should include a reflection on 
the game behaviour to determine to what extent the learning goal of the tool has been achieved and 
therefore determine the effectives of the game in order to create behavioural change. The empirical 
findings provide more insights on how to use the game and possible challenges of playing serious games. 
The specialists recommend to keep the game design as close to the real world as possible to increase the 
likelihood of success. Mechanics, dynamics and aesthetics are mentioned as the three levels of a game in 
literature, and the empirical research adds the insights that it will be easier to close the gap from the game 
designer and the game perspective if the levels are close to each other. 
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The literature findings regarding game-based approaches explained the persuasive game design to explain 
the relation between the reality and the game world. This is one of the additional theories mentioned in 
the interviews, and iteratively integrated in the literature research.  
To increase the likelihood of the success of an intervention, the targeted behaviour should be selected, 
examine the barriers and the benefits, design and apply the intervention and finally, evaluate the 
intervention (McKenzie-Mohr & Schultz (2014); Steg & Vlek (2009). This targeted behaviour is described 
in the learning goal, as updated in the introduction chapter. In line with the literature findings, an 
intervention tool needs an evaluation (transfer) step to increase the likelihood of success to reach the 
learning goal. Most interventions that interviewees have used, including the SDG awareness game, do not 
have a follow up, debriefing or any measurement of the consequences. The empirical findings confirm the 
literature findings that testing in pilot phases with the target group is the only way to validate the learning 
goal.  
 
The literature mentions behavioural change tools to examine the barriers and the benefits: commitments, 
social diffusion, goal setting, social norms, prompts, incentives, feedback and convenience (McKenzie-
Mohr & Schultz, 2014). The empirical findings recognize the importance of the social diffusion, goal 
setting, social norms, prompts, incentives and feedback. In line with the ‘goal setting’ from literature, the 
specialists highlighted the importance of describing the ‘before’ and ‘after’ situation before designing an 
intervention. The learning goal has been discussed during all interviews to investigate the needs and 
wishes from the user perspective (organisations and GCNL) and from the design side (specialists and Game 
Producer). The ‘feedback’ element is recognized in practice and is made more concrete by examples like 
reflection and repetition. Those concrete examples of in-game reflection are a good example to make 
progress throughout the change phase from literature by providing feedback on others or your own 
behaviour. Reflection, repetition and feedback will stimulate a learning process which will transfer an 
experience to make steps towards change.  
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5. Design principles and requirements 
This chapter describes the construction of the design principles and requirements and will answer the last 
research sub question. This part of the Design Science Research Methodology (DSRM) is executed in the 
design and development activity. The theoretical and empirical results will be translated to concrete input 
on ‘what’ to design. The findings from the literature and empirical analysis are applied in an iterative 
process and summarized in design principles, which are following the CIMO logic, and design 
requirements. The results from the literature findings were the basis of the CIMOs and the empirical 
results made them concrete. The design requirements are mostly a result from the empirical analysis.  
 

7. Which design principles and requirements are needed to create an offline gamified tool? 
 

According to Denyer et al. (2008); “In this class of problematic Context C, use intervention I type to involve 
these generative mechanism M, to deliver these outcome O”. The CIMOs describe the context, internal 
and external environmental factors, for which the design principles apply, this is determined by the 
organisation as well as the empirical findings for the different organisations where the tools should be 
used. The intervention describes the instrument or actions needed to make a change. The interventions 
are the proposed solutions and are based on literature research. The mechanisms describe why the 
interventions generate the intended results of the intervention, the outcome. The result from the 
literature analysis suggest that there is a need of certain mechanics to generate the intended results, and 
the empirical analysis has made those suspicious concrete. The outcome is determined to solve to 
business problem as described in the problem definition, this intended learning outcome of the tool is 
made concrete during the research by literature and empirical findings. The intended outcome is 
determined by the vision of GCNL and is equal to the learning goal of the gamified tool. The decade of 
actions strives for SDG movement in order to achieve the SDG at the end of the decade in 2030. The 
outcome of the gamified tool will therefore be to encourage employees to make positive impact on the 
SDGs by execution or creation of the SDG strategy.   
 
The design requirements are determined as result of the empirical findings and state what is needed and 
not how to accomplish it. The requirements are practical and related to development, production, 
logistics, finance, marketing and formulated in four categories; functional requirements, user 
requirements, boundary conditions and design restrictions.  
 
This chapter starts with the design principles, followed by the design requirements and lastly, a conclusion 
will answer the sub-research question and explains how the CIMOs will be used to design the solution 
concept.  
 

5.1 Design principles  
The goal of the design principles is to provide understanding of the use of the theoretical models in order 
to apply them in the specific context. The empirical findings are used to make the first draft CIMOs 
concrete and test whether the theoretical interventions work as expected.  
 
This section contains three sets of CIMOs; game-based principles that describe on how to apply game-
based approaches and how to validate a gamified tool. Second, principles based on behavioural change 
phases are developed and lastly, the motivational factors were the input for the third set of principles.  
 
 



37 
 

5.1.1 Game-based principles 
1. Design of a transfer tool 

Gamification aims to engage people, motivate action, enhance learning, and solve problems (Deterding 
et al., 2011) and lays in the intersection of game design and motivational design (Walz & Deterding, 2015). 
The SDG awareness game is a serious game that aims to create awareness but lack in transferring the 
knowledge and understanding to the reality as shown in the persuasive game design (Visch et al., 2013). 
As mentioned in the problem identification, the relevance of a gamified tool is shown to solve the business 
problem. The empirical research showed that employees gained knowledge and awareness about the 
SDGs, either by the SDG awareness game or by inhouse developed interventions, but without follow-up 
it is just a one-time event.  The magic circle should be broken open in order to take the game experience 
to reality.  
 

C: When integrating the SDGs into businesses 
I: the transfer from a game-based approach should be designed 
M: to use the effect of the game world experience to achieve the learning goals on SDG action 
O: in order to encourage employees to contribute on or to integrate the SDGs in the organisation 

 
2. The validation of a gamified tool 

The game designer uses certain mechanics when designing a game, and these mechanics include the 
choice of game elements. The player experiences the aesthetics, which is similar to the emotions that 
someone is experiences during the play. Therefore, the mechanics should trigger the dynamics that create 
the right aesthetics as described in the MDA model (Werbach & Hunter, 2012). The empirical analysis 
showed that the only way to validate the gamified tool is testing the mechanics with the target group.  
 

C: When designing a game  
I: the game mechanics should trigger the right aesthetics  
M: by testing with the gameplayers, the game can be validated 
O: in order to meet the pre-determined learning goal 

 

5.1.2 Behavioural change phases 
3. Steps to contribute on the SDGs 

The SDG Compass outlines five steps to integrate the SDGs into businesses; understanding the SDGs, 
defining priorities, setting goals, integrating and reporting and communicating (SDG Compass, 2015). To 
determine the outcome of the gamified tool, the SDG Compass is used to evaluate which steps are needed 
to contribute to the SDGs. The change phases (Prosachka et al., 2015; Armstrong, 2016) showed the 
learning steps to make progress.  After deploying the SDG awareness game, people are assumed to be 
ready for preparation and action (Prosachka et al., 2015) or applying and analysing (Armstrong, 2016).  
 
The empirical research showed that only the understanding stap is often carried out, either by the SDG 
awareness game or by inhouse developed interventions. Therefore, the next step will be to define 
priorities, followed by setting goals where the knowledge of SDG can be applied.   
 

C: When integrating the SDGs into businesses 
I: understanding the SDGs should be followed by defined priorities and set goals 
M: to guide organisations in alignment with their strategies 
O: in order to encourage employees to contribute on or to integrate the SDGs in the organisation 
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4. SDG awareness 
The first step on pro-environmental behaviour on individual level is environmental awareness and can be 
split into procedural knowledge and informational interventions (Young, et al., 2015). The awareness can 
be affected through communication about ongoing projects within the organisation and is also influenced 
by playing the SDG awareness game. The taxonomy of Bloom (Armstrong, 2016) can be used to organize 
objectives and learning goals of an intervention. The lowest levels of learning are remembering and 
understanding. The empirical analysis showed that the understanding stap is often carried out, but next 
levels of learning should be reached in order to make impact on the SDGs.  
 

C: When integrating the SDGs into businesses 
I: a learning cycle could be applied to transfer knowledge and awareness 
M: so that the employees will reach the levels learning of ‘applying and analysing’ 
O: in order to encourage employees to contribute on or to integrate the SDGs in the organisation 
 

5.1.3 Motivational factors for behavioural change 
The third set of design principles is elaborating on the factors that are affecting behavioural change. The 
motivational factors can be on external level, organisational level, group level or individual level. Not all 
levels can be affected by the intervention tool as discussed in the literature analysis. The factors that can 
be affected are discussed below.  
 

5. Organisational factors 
Young et al. (2015) and Steg and Vlek (2009) stated that group, organisational and external contextual 
factors also affect pro-environmental behaviour. The contextual factors include physical infrastructure, 
technical facilities, the availability of products, product characteristics (Steg & Vlek, 2009), financial 
incentives, organisational culture and structure and management support and training (Young, et al., 
2015). Not all those factors can be affected directly by the intervention. One factors that is highlighted as 
important during the empirical analysis is management support and top-down communication about the 
SDG strategy. The gamified tool should include space to share organisation specific information about the 
SDG strategy and show commitment of the organisation towards the SDGs.  
 

C: When integrating the SDGs into businesses 
I: management support should be provided in trainings and communication 
M: to motivate individual pro-environmental behaviour 
O: in order to encourage employees to contribute on or to integrate the SDGs in the organisation 

 
6. Feedback 

Three out of five motivational factors as discussed by Steg and Vlek (2009) are related to individual factors: 
perceived cost and benefits, moral and normative concerns and affect. The research from Young et al. 
(2015) adds feedback and environmental awareness as affecting individual factors. Feedback is the one 
affecting factor to change on individual and group level that affects pro-environmental behaviour (Young, 
et al., 2015). Feedback on employees’ efforts influences their behaviour and the information provided 
offers reflection to further movements. Feedback is also identified as one effective tool (McKenizie-Mohr 
and Schultz, 2014) to implement in an intervention. The empirical analysis shows that feedback stimulates 
learning.  
 

C: When integrating the SDGs into businesses 
I: feedback on pro-environmental behavioural both in individual and group should be provided 
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M: to increase employees’ effort and learning process 
O: in order to encourage employees to contribute on or to integrate the SDGs in the organisation 

 
7. Reflection on behaviour 

This factor originated from the empirical analysis and is added to the literature analysis following the 
iterative process. One method to reflect on behaviour is the learning cycle from Kolb, where learning is 
defined as: the process whereby knowledge is created through the transformation of experience (Kolb, 
2007). When employees reflect on their behaviour, they will be able to learn and apply their SDG 
knowledge and understanding.  
 

C: When integrating the SDGs into businesses 
I: employees should analyse and reflect on their own behaviour and decisions 
M: to gain insights on their own behaviour 
O: in order to encourage employees to contribute on or to integrate the SDGs in the organisation 
 
8. Psychological needs  

The self-determination theory (Gagne & Deci, 2005) elaborated no how to influence the individual 
motivational factors. To fulfil the basic psychological needs, competence, autonomy and relatedness, that 
lead to optimal functioning and motivation, learning is required. Therefore, this design principle focusses 
on learning in order to affect individual motivation. As defined by Kolb (2007); learning is the process 
whereby knowledge is created through the transformation of experience and by active experimentation, 
people are able to learn.  
 

C: When integrating the SDGs into businesses 
I: create a learning cycle to actively experiment  
M: to satisfaction on the basic psychological that will lead to optimal functioning and motivation 
O: in order to encourage employees to contribute on or to integrate the SDGs in the organisation 

 

5.2 Design requirements 
Based on the interviews with GCNL, the game producer and the specialists, the design requirements are 

determined. The requirements are practical and related to development, production, logistics, finance, 

marketing and formulated in four categories; functional requirements, user requirements, boundary 

conditions and design restrictions.  

Functional requirements 
1. The gamified tool should reach the pre-determined learning goal: stimulate positive impact on 

the SDGs 
2. The tool needs to provide support to make the transfer from the SDG awareness game to reality 
3. The gamified tool should guide employees to transfer their SDG knowledge into applications in 

the real world  
 
User requirements 

4. The game should be used at every level within organisations; from production to management 
5. The game should fit to every SDG policy; stimulate individual change or corporate change  
6. The game should be suitable for all kind of organisations, independent on size, industry, phase 

of SDG adjustment and member or no member of GCNL 
7. The game box should be complete, no facilitator is needed 
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Boundary conditions 
Development 

8. The target group is focused on organisations, mostly GCNL members 
9. The gamified tool should be modular with the SDG awareness game  

 
Production 

10. The game will be produced by Game producer  
11. Introduction video can be produced by Game producer in order to explain the SDGs, the game 

rules and gives organisations an introduction story before playing the game. The estimated 
costs will be €500,00 

12. The production and delivery time together will take 8 – 10 weeks 
13. The minimum order quantity is 1000 pieces 

Logistics 
14. International distribution is necessary to maximize the potential sales market and deliver to all 

local networks of Global Compact 
15. Warehousing at Game producer, barcodes will be added to the box in order to have stock 

management  
Financial investment 

16. The purchase price is including game design and project development of Game producer 
17. The profit should extent the financial investment. The risk should be minimal and the board 

needs to be convinced to make the investment. 
18. The purchase price is including game design and project development of Game producer  
19. The selling price should be equal to current purchase price: €39 excl. VAT 

Marketing 
20. International marketing is needed in order to get international sales  
21. A promotion video can be developed as marketing tool 
22. Web shop should be both in English and Dutch, including international check out page 

 
Design restrictions 

23. The design should be attractive, this increases the fun factor and creates a visual stimulus to 
start playing the game. 

24. The gamified tool should physically fit into the SDG awareness game box 
25. The tool should be gamified in order to create a fun experience 

 

5.3 Conclusion design principles and requirements 
The research sub question has been answered by all described design principles and requirements in the 
previous section. This section will elaborate on how the design principles and requirements lead to the 
solution design. When designing a gamified tool to make the next step in change to make positive impact 
on the SDGs, it is important to consider the design principles and design requirements as discussed in this 
chapter. The design principles are visualized in figure 8. Design principle 2, on top of the figure, is based 
on the validation of the gamified tool. The tool should be tested by users in order to validate if the use of 
the mechanics lead to the predetermined learning goal.  
 
All other principles are related to the learning goal of the gamified tool and have the same context (C) and 
outcome (O). On the highest level of abstraction, the tool should make the transfer from game to the real 
world by transferring the game effects. In order to do so, the behavioural change phases should be 
followed to move from the SDG understanding state towards an activated state. The transtheoretical 



41 
 

model and the taxonomy of Bloom are used as input for the intervention types. Factor of behavioural 
change has been investigated. First the organisational factor which includes the management support, 
training, perceived organisational contact and the subjective norm. The management has to show the 
expected behaviour and should create a safe learning environment where resources are available. Second 
the individual and group factors, where feedback and reflection have to play a role in the gamified transfer 
tool. Another individual factor are perceived cost and benefits which is similar to the attitude towards the 
behaviour (what’s in it for me?). To reduce the barriers and increase the benefits, employees needs to get 
knowledge (competence) and know how to use their knowledge (autonomy). The subjective norm 
(relatedness), which will be determined by the organisational factor, will help employees to overcome 
barriers.  
 
The gamified tool should make the next step in learning by applying and analysing the SDGs. The design 
of the tool will focus on the steps in the learning cycle (Kolb, 2007). The SDG knowledge needs to be 
applied in a guided tool to learn. The learning process will increase the feeling of competence which 
contributes to satisfaction of the psychological needs to be motivated to execute your job. When 
employees reflect on their own behaviour and decisions as well as others behaviour and decisions, they 
will learn from the feedback and have insights on their behaviour. The fulfilment of the learning cycle will 
help to change behaviour.  
 
Besides the design principles, the design requirements function as the scope in which the design solution 
can be designed.  

 
  

Figure 8 CIMO diagram 
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6. Solution design 
This chapter will discuss the final designed artifact to make the transfer from the SDG awareness game to 
reality and thereby solve the business problem.  This chapter will answer the main research question:  
 

“How can an offline gamified tool be designed to encourage behavioural change in organisations 
towards the Sustainable Development Goals?” 

 
The objective of the tool is to encourage employees to make positive impact on the SDGs. Employees can 
contribute on the existing SDG policy in organisations or integrated. This can be applied in organisations 
that already work on the SDGs or when the SDGs are new to an organisation. The learning goal is therefore 
two sided: 1. To encourage employees to contribute on the sustainability goals of the organisation and 2. 
To encourage employees to integrate the SDGs in their organisation. As discussed in the methodology, 
the concept design was developed based on the framework from Aubert et al. (2019). The framework is 
used to apply the CIMOs into a gamified tool design and is visualised in figure 9, then alpha tests were 
conducted based on the lean start-up principles. The design has been improved, based on the learn start-
up principles, the beta tests were conducted to finally establish the final solution design as presented in 
this chapter.  

 
Figure 9 Framework defining the diversity of game-based approaches. Retrieved from Aubert, Medema and Wals (2019) 

The gamified tool will be integrated in the SDG awareness game, in total it will be named: SDG Game. 
Therefore, the tool itself will be called: SDG Project - Kickstarter. 
 
First, the questions in the framework (Aubert et al., 2019) are answered to explain how the tool is 
designed and developed. Second, the final design is shown and discussed in detail. This is followed by an 
overview of the tests that are conducted to establish the final design. The last section is a reflection on 
the design of the tool, in this part the design principles that were defined are checked to see if the 
principles have been implemented in the design. The reflection will show if the design obeys the principles 
and requirements are discussed in chapter 5.  
 

6.1 How to design the tool? 
To design the gamified tool in a structural manner, a framework (Aubert et al., 2019) is used. All answers 
of the ‘what’, ‘why’, ‘who’ and ‘where and when’ questions are processed in the literature research, 
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empirical research, design principles and requirements but are repeated here in order to design the 
gamified tool in a structured way. The assessment step in the framework is not included in the scope of 
this research due to time limitations. The framework determined the topic (what) that provides answers 
to the ‘why’, ‘who’ and ‘when & where’ questions to define the gamified tool.  The answers to the ‘what’, 
‘why’, ‘who’ and ‘where and when’ are based on the CIMOs from the previous chapter.  
 
What will be designed?  
The topic of the gamified tool is mentioned in the research objective (1.4) and further developed in the 
design principles chapter, as result of the literature and empirical analysis. The learning goal, as 
determined in the research objective (1.4), aims to make positive impact on the SDGs in organisations. 
The outcome of the design principles is in line with the pre-determined learning goal and is two sided, first 
if organisations already have an SDG strategy and the organisation aims to involve the employees in the 
strategy, the learning goal of the tool is to encourage employees to contribute on the sustainability goals 
of the organisation. Second, if organisations have an SDG strategy, but there is also space for initiatives 
outside of the focus, or in cases where the organisation did not develop an SDG strategy (yet), the learning 
goal of the tool is to encourage employees to integrate the SDGs in the organisation. The tool needs to fit 
in a diverse range of companies in the context of industry, size and SDG involvement.  
 
Why will a gamified tool be used?  
The purpose of the SDG awareness game is to create awareness and gain knowledge about the SDGs. 
After the game, employees have a shared understanding of facts, but the game lacks in transferring the 
learning to fill the gap between the game and the reality, as stated in the problem identification (1.3). The 
literature findings show that people have to learn in order to change behaviour. Psychological needs that 
needs to be satisfied in optimal functioning and motivation are competence, autonomy and relatedness. 
The taxonomy of Bloom is used to fulfil those needs, especially competence, to describe the levels of 
learning (Armstrong, 2016). To make a transfer between game and reality, the levels of learning (the 
taxonomy of Bloom) need to reach the level that players can apply the knowledge in a new context in 
order to bring the learning and changing process back to the business. The designed artifact aims to make 
the step from the remembering and understanding during the SDG awareness game to applying and 
analyse in the follow-up as visualised in figure 10.  
 

 
Figure 10 Taxonomy of Bloom adjusted to research, Retrieved from:  Armstrong, P. (2016). Adjusted to the research scope 

The transfer tool will be used after the SDG awareness game and needs to be compatible. To make the 
step between serious game to reality, a hybrid design is chosen where game elements are added to keep 
the ‘fun’ part of gaming.  
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Who will use the game? 
The stakeholders that are participating in the gamified tool are the same as the stakeholders in the SDG 
awareness game. As shown in the empirical research; the game play is deployed mostly by one 
sustainability manager, CEO, SDG team or similar and therefore, not all participants in the game, the 
players, are joining the game voluntary. The advice is to select players based on the timing of playing. 
When the tool will be used directly after SDG awareness game, the advice is to include all players. When 
used on a later moment, select players. Select employees based the extent of players’ engagement to 
continue the game until the challenge is met to create a group that is intrinsically motivated to change. A 
possible pitfall is that management uses the game to push the SDG strategy through an organisation. 
Management involvement is required to create change, but should not be abused. The SDG awareness 
game should be used to inform, teach and activate employees.  
 
The game will be delivered as a product, without facilitator, and therefore the game must be a standalone. 
It is advised to have an inhouse game leader that can be asked about the SDG strategy of the organisation. 
The game leader can help the participants to understand the rules and the technology used within the 
game. This person will be called the game leader and can be the sustainability manager, CEO, SDG team 
or anyone who is aware of the SDGs within the organisation. The SDG awareness game can be played with 
3-4 teams of 2-4 people. The gamified tool needs to be compatible and therefore, the suggested group 
size for the gamified tool has a maximum of 16 people, with a composition of 3-4 people within one team. 
The minimum number of players in one team has been increased to 3 to include multiple perspectives, 
knowledge and create discussion.  
 
When and where will the tool be used?  
The magic circle (Huizinga, 1949) of the SDG awareness game should disappear to apply and analyse the 
SDGs in reality. The space and time of play are determined within the empirical analysis and mostly 
concluded in the design requirements. In line with the SDG awareness game, the gamified tool will be 
played offline and should be used subsequentially after the SDG awareness game. This depend on the 
number of players in the SDG awareness game and whether a selection in amount of people and 
motivated people should be made. The play is offline, physical, and will take 30 minutes to prepare and 
1-1.5 hour to play, including instruction. Preparation to create a business specific case. The play will be a 
sequential process with the following phases; (preparation), introduction, playing the SDG awareness 
game, selection of players and break, introduction case and game rules gamified tool, SDG selection, 
discussion on impact and results and will be closed with a presentation including reflection.  
 
The context is addressed with the ‘when and where’ question and is strongly influencing the design and 
technical choices that are made in the ‘how’ question. The ‘how’ question is answered in the solution 
design. 
 

6.2 Solution design of the gamified tool 
All input from the ‘what’, ‘why’, ‘who’ and ‘when and where’ has been determined in the previous section. 

This section will answer the ‘how’ question from the framework (Aubert et al., 2019) where the design 

and the technical choices will be made. In order to achieve the learning goals of the gamified tool, the 

effect of the game world experience on the user’s real-world behaviour should be created. To translate 

the game world experience, the SDG can be applied playfully and analysed to integrate them into the daily 

business and in order to do so, multiple steps should be taken. The physical offline gamified tool consists 

of three phases; preparation, time to play and reflection. The preparation phase is designed to provide a 

case that is organisation specific and appeals to the players. The learning process starts with an experience 
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and an organisation specific case will create an experience where the SDGs are meeting the organisation. 

The second phase is ‘time to play’ which will be executed during the play as a follow up of the SDG 

awareness game. In order to continue on the learning phases, reflection on behaviour and decisions is 

needed to learn. Therefore, the last phase will be lessons learned. All steps in the phases as visualised in 

figure 11. The solution design is discussed in this research; however, the design is presented in PowerPoint 

slides as format to add to the SDG game box. All phases will be discussed in detail below.  

 

Figure 11 Overview of steps in each phase of the solution design 

Physical materials for the designed artifact 
There will be four materials that facilitate the use of the tool. First, an instruction manual will be added 
where the preparation phase information will be described and the game rules will be explained. Second, 
there will be a fold-out infographic where the game leader can fill in the different steps from the 
preparation phase. There will be fields for the situation, scope and roles. Also, the 17 SDGs will be 
presented as a reminder to the game teams. Third, each game team will get a small white board including 
marker where they can prepare and present their plan of impact on the SDGs during the ‘time to play’. 
Lastly, each team will get a manual with all 17 SDGs and targets including business examples.  
 

6.2.1 Preparation 
The first phase, preparation, should be executed by the game leader, contains three steps. To guide both 
the game player and the players, preparation is needed. The business case that will be discussed in the 
‘time to play’ phase will be prepared based on guiding questions that are presented in a format on the 
fold-out infographic. The game player can show the fold-out infographic to the players and introduces the 
business case. Further development could be a digital format that can be presented and included to the 
web shop. An example case is mentioned in each step to guide the initiator through the process. The 
expected time for the preparation phase is 30 minutes to 1-hour dependent on the available information 
within the organisation.  
 

1. The situation 
The goal is to bring the global goals back to local businesses. After finishing the SDG awareness game, 
employees tend to go back to the business and their daily work. It is advised to create a profile of your 
organisation and the communities in which the organisation operates to inform the strategy for impact 
(United Nations Global Compact, 2020). The profile of the organisation should provide information about 
the industry, the number of employees, the locations, the SDG strategy and the strategic focus. For 
organisations that use the game to introduce the SDGs, it is advised to share about the plans related to 
SDGs or highlight SDGs that fit to the organisation.  
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2. Scope 
As mentioned in the SDG Compass, the step after understanding the SDGs is to define priorities and, step 
three, setting goals (SDG Compass, 2015). The SDG impact can be made in all business scopes and even 
extend to the role an organisation can play across the business ecosystem of suppliers, customers and 
peers through core business activities is not limited to direct operations (United Nations Global Compact, 
2020).  
 
The SDG Ambition, developed by UNGC, determined three scopes of business actions: 

- Operations: direct impact through core business operations 
Addressing operational waste, energy and water 

  Enhances treatment of workers 
  Your own example 

- Product and service: direct impact through products and service offerings 
Design of products and services with positive impact 

  Expansion of low-impact business models 
  Extended producer responsibility 
  Your own example 

- Value chain: indirect influence on suppliers, customers, industry peers 
Supplier policies and performance criteria 

  Customer information and engagement 
  Industry collaboration and innovation 
  Support of communities 
  Your own example 
 
Those three scopes are used to define priority in the gamified tool. The second step of preparation is to 

choose one scope to narrow down the SDG options. The scope can be chosen based on the business unit 

or departments’ preferences and profession.  

3. Role playing 
The game teams can be a diverse composition of employees from different departments or can all be 
from the same department. The learning goal of the two can be two-sided; on the one hand an 
organisation can focus on contribution to the SDG strategy, on the other hand encourage employees to 
integrate the SDGs in your business.  

- If the focus lays on the contribution of the strategy, multi-disciplined game teams are 
recommended in because there will be more knowledge, perspectives and organisational-wide 
insights.  

- If the focus lays in integration of the SDGs in the organisation and there is no fixed SDG strategy 
or there is space for new projects; it is recommended to create game teams from one business 
unit or department. In this way the knowledge, perspectives and insights are more specific and it 
will be easier to integrate the project in the daily work of business unit or department.  

 
The roles can be related to the three different scopes:  

- Operations: sustainability manager, facility manager, HR, legal, your own example 
- Product and service: sustainability manager, facility manager, R&D, production, your own example 
- Value chain: sustainability manager, quality manager, legal, procurement, account manager, your 

own example.   
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6.2.2 Time to play 
The second phase is ‘time to play’ and will be executed during the moment of play with the game leader 
and the game teams. This phase contains of four steps: introduction, SDG prioritizing, discussion on impact 
and results. The expected for the time to play is 1 hour in order to have a qualitative discussion and 
agreement within the teams.  
 

4. Introduction 
The players that are selected for the gamified tool, if not all, need an instruction. The preparation step 
will be the introduction where the situation is explained, the scope is determined and the roles are divided 
at takes approximately 10 minutes. Also, the game leader will introduce the game rules as described in 
the instruction manual. All teams will get a manual with information about all 17 SDGs including targets 
and business examples that can inspire during the prioritizing and discussion steps.  
 

5. SDG Prioritizing  
First step for the teams is to focus on three out of the seventeen SDGs where they can make the most 
impact in the pre-determined scope. As discussed in the SDG Compass, after understanding the SDGs, you 
have to define impact areas.  Cooperation in the discussion and throughout the different roles is used as 
a challenge and cooperation mechanic. In a time-frame of 20 minutes, the 3-4 players have to discuss and 
select one SDG. After the prioritizing on three SDGs, the teams have to focus on one SDG to create a case.  
 

6. Discussion on impact 
The discussion step is implemented to create a concrete experience in the gamified tool, which is one of 
the steps in the learning cycle of Kolb (2007). When people analyse, experiment and experience, they are 
able to decide what new knowledge is relevant and how it can be applied. The used mechanics are 
challenges, chance and cooperation. The knowledge and understanding people have can be integrated 
into existing work and action plans, and will be the new practice. The second step for the teams is to 
answer the following question in 20 minutes: How can you make positive impact on the selected SDGs 
within the scope?  
 
The game players have knowledge about the SDGs including business examples and they know the 
organisation. The next step is to apply their knowledge and understanding. The scope of this question is 
narrowed to a specific scope (operations, product and service and value chain) and one prioritized SDG 
by the game team.  The employees can conceptualise ideas, ‘how to make impact’, by linking the SDGs to 
the reality on the basis of examples. To prevent that this step skips the apply and analyse step and touches 
the level of evaluation and learning in the taxonomy of Bloom, there are examples as shown in figure 12.  
 

 
Figure 12 Examples for discussion input 
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7. Result 
The last step during the play is to analyse the results. The teams have developed a type of plan to create 
impact on the selected SDG. The next step is to reflect on the impact plan. The game teams get 10 minutes 
to prepare a 1-2-minute presentation and include the prioritized SDG, the topic and how impact can be 
created.  
 

6.2.3 Lessons learned 
The last step of the gamified tool is to reflect on the transfer-behaviour and decisions that are made in 
the tool. In the framework of Kolb (1984) reflection is the next step after the concrete experience which 
is realised in the discussion step. In this step the used mechanic is feedback. The concept ideas can be 
further developed by reflection on practice in order to gain new knowledge which supports to change the 
existing practices and approaches towards the SDGs. The expected time to play is 30 minutes in order to 
have a qualitative discussion between the teams. 
 

8. Reflection 
After the experience where a ‘how to make positive impact’ plan has been created, the teams have a 
reflection moment where they have to prepare a presentation for the other teams. During the 
presentation, the other teams have the opportunity to ask questions on and support on the reflection. 
Optional questions are provided: 

- Do you want to be involved in the execution? 
- Which role could you/your business team take in the execution? 
- What challenges do you see?  
- What would be the first step in execution of this project? 
- Which departments should be included?  
- How do you see the timing of this project?  
- What would HR/legal/… think about this plan? 

 
As a closure the teams can discuss which resources are needed in order to realize (a contribution to) the 
plan.  
 

6.3 Tests conducted: demonstration and evaluation 
During the development of artifact, the alpha-test has been conducted by a demonstration of the concept 
design. Based on the feedback on the demonstration, the artifact moved back to the design and 
development activity to improve. Secondly, the beta-test has been conducted in the evaluation activity.  
The alpha test will be discussed first, then the executed beta test, followed by the proposed beta 
evaluation that will provide directions for further validation.  
 
Alpha test 
Two alpha tests were conducted. The first alpha test has been conducted before it was finalized by 
applying the lean start-up principle (Ries, 2011). By discussing the initial design and turn ideas into 
concrete designs, the concept design is built. The second alpha test has been applied as in next phase of 
the learn start-up principle by measuring whether the game elements work as they supposed to be. The 
goals, feedback and improvements can be found in appendix 4.  
 
Beta test 
Five beta tests have been conducted with all management members from GCNL. To process the data 
anonymously, it was decided to only state the test date. Due to time limitations and COVID-19 restrictions, 
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I have chosen to ask the management team to review the tool based on their knowledge of the network 
and experiences within companies.  It is therefore the intention that the management of GCNL looked at 
the design as a user; "I work in company X and after playing the SDG Game I see this tool". Do you think 
this is what the network and SDG Game players need?  
 
The goal of all beta-tests were equal and aim to evaluate whether an initiator and a game player have 
clear instructions and the tool helps to reach the learning goals. All feedback is added in appendix 4 and 
will be summarized below.  
 
The tests showed that the SDGs should be seen as an integral part of the business strategy. The focus 
should be on the positive impact on the SDGs rather than an SDG strategy. Other feedback is related to 
the selection of player. Based on all feedback, the following advice will be given: if the tool will be used 
directly after playing the SDG awareness game; include all players of the SDG awareness game. If the tool 
will be used at another timeslot; the game leader can select intrinsic motivated employees. The last point 
of feedback was that the role of the game leader should be described clearly. The person who is initiating 
the purchase of the SDG Game (complete package including the gamified tool) that will prepare the 
session will be called the game leader.  
 
Second, the feedback on the three different phases of the tool; preparation, time to play and lessons 
learned. The preparation phase was clear and the use of a case is useful. The content of the case is 
improved to make it more specific. The roles that can be chosen are adjusted to include the possibility of 
adding your own example. There is no agreement on the expected time that it will take to prepare, this 
differs between 30 minutes and 1 hour. This will be dependent on the size of the company and if the 
information is accessible or not. The ‘time to play phase was also discussable on the timeslot, and differs 
between 1 and 2 hours. This depend on the size of the game teams, the range of professions within one 
team and the qualitative skills of the game leader to facilitate the session. Furthermore, the use of 
business examples is useful and valuable. The reflection phase also was unclear about the expected time 
slot. The duration of the presentation in 1-2 minutes is short but will contribute to the speed and 
dynamics.  Since there are four teams and the presentation including questions and discussion will take 
approximately 15 minutes per team. This will lead to a reflection timing of 1 hour in total. The reflection 
is appreciated by employees that have to relate to the SDGs on two ways: What does the SDGs mean for 
me? And what can I do for the SDGs? The example for the presentation is improved based on feedback to 
make it more concrete and set the level of ambition at a high level. 
 
The tool in general is highly valued and additionally the phases and steps guiding and concrete. The 
business case, including the case example, could be made more financial so the financial consequences 
will be discussed as well. This is processed in the discussion step where the impact is divided in financial 
and non-financial impact. The use of words like select, choose and commit are cut-and-dried and make 
people select on SDGs, rather than focus. The SDGs are all related to each other and therefore those words 
have been replaced with prioritize and focus. Feedback on the visualization of the tool have been into 
consideration and resulted in the four physical materials as described in 6.2.  
 

6.4 Design reflection 
The solution design was based on the design principles and requirements. In this section it will be 
discussed if and how the principles were implemented in the design.  
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6.4.1 Design principles  
CIMO 1: When integrating the SDGs into businesses, the transfer from a game-based approach 
should be designed to use the effect of the game world experience to achieve the learning goals on 
SDG action in order to encourage employees to contribute on or to integrate the SDGs in the 
organisation 

 
The solution design provides a transfer tool which fits in seamlessly with the SDG awareness game. Design 

principle 1 is the basis of the solution design, however the after-game results could not have been 

measured because a longitudinal study was not possible because of the time limitations of this research. 

The solution design is based on the levels of learning (Armstrong, 2016) and uses the knowledge of the 

SDGs that the players have gained in the SDG awareness game as input for the tool. Besides, the link to 

the organisation and the daily work of the players is the starting point in the tool and business examples 

are provided to guide employees. This principle is considered during the development of the design, 

however more research is advised to validate the learning goal of the tool with an organisation with a real 

live setup of employees.  

CIMO 2: When designing a game, the game mechanics should trigger the right aesthetics, by testing 
with the gameplayers, the game can be validated in order to meet the predetermined learning goal 

 
This principle is based on how to design a game and how to validate the used mechanics. The learning 
goal is predetermined. Therefore, the outcome (O) for all design principles are equal: to encourage 
employees to contribute on or to integrate the SDGs in the organisation. The different phases in the design 
include different mechanics. The ‘time to play’ phase includes the SDG prioritizing, which includes 
cooperation, challenges due to the different roles and chance. The next step in the ‘time to play’ phase is 
discussion on impact. The used mechanics are challenge, chance and cooperation. In the last phase of the 
tool, lessons learned, the feedback mechanic is used. The validation with end-users of the tool was not 
fully possible during the beta-test because of COVID-19 restrictions. The replacement was a one-on-one 
virtual call with the GCNL management. They do know the network with all organisations, however they 
may have a different perspective because of their experiences within the SDG field. Also, the team 
dynamics have not been validated and therefore, this principle is considered but not validated.  
 

CIMO 3: When integrating the SDGs into businesses, understanding the SDGs should be followed by 
defined priorities and set goals to guide organisations in alignment with their strategies in order to 
encourage employees to contribute on or to integrate the SDGs in the organisation 

 
The solution design is based on guidance to make the next step in change. The preparation phase includes 
a framework where there the game leader is able to share information with the game players. The 
company specific information will be shared in the introduction and therefore it will be easier to 
understand what the organisation is doing with the SDGs. The ‘time to play’ phase uses mechanics that 
guide the players throughout the steps in order to define priorities (SDG prioritizing) and set goals 
(discussion impact). Therefore, this principle is fully proven.  
 

CIMO 4: When integrating the SDGs into businesses, a learning cycle could be applied to transfer 
knowledge and awareness so that the employees will reach the levels of learning ‘applying and 
analysing’ in order to encourage employees to contribute on or to integrate the SDGs in the 
organisation. 
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The different phases of the gamified tool that the solution design follows are the steps from the learning 
cycle, however the learning cycle is not applied in multiple rounds. The players are challenged to apply 
the knowledge from the SDGs, that they have gained during the SDG awareness game and their knowledge 
about the organisation. The discussion step is included in combining the SDGs towards their daily work. 
However, this principle could be further considered as there are multiple cycles of reflection included. 
This is not included in the design because of the time to play would be too extensive.  
 

CIMO 5: When integrating the SDGs into businesses, management support should be provided in 
trainings and communication to motivate individual pro-environmental behaviour, to encourage 
employees to contribute on or to integrate the SDGs in the organisation. 

 
The preparation phase of the solution design forces the organisation and the game leader to share 
information about the organisation and the SDG focus. This leadership support will have a positive impact 
on the individual motivation of the employees. However, this could not be validated because of the choice 
to test the gamified tool with the management of GCNL instead of a real setting within an organisation. 
Therefore, this principle is partly considered.  
 

CIMO 6: When integrating the SDGs into businesses, feedback on pro-environmental behavioural both 
in individual and group should be provided to increase employees’ effort in order to encourage 
employees to contribute on or to integrate the SDGs in the organisation. 

 
For this principle, the learning cycle of Kolb (2007) is applied where the loop includes feedback. Especially 
the last phase of the gamified tool, the lessons learned, includes multiple types of feedback. First, the 
teams have to present their ideas after writing down their ideas. This creates a reflection moment within 
the team. Second, the teams present the ideas to each other and there is room for supportive and critical 
questions which creates a reflection and feedback moment between the teams. This principle is fully 
considered in the design because the discussions in and between the groups will function as reflection 
and feedback moments.  

 
CIMO 7: When integrating the SDGs into businesses, employees should analyse and reflect on their 
own behaviour and decisions to gain insights on their own behaviour in order to encourage employees 
to contribute on or to integrate the SDGs in the organisation. 

 
The solution design includes reflection and feedback moments as described in the feedback on CIMO 6 
described above. This conclusion also applies to CIMO 7. 
 

CIMO 8: When integrating the SDGs into businesses create a learning cycle to actively experiment to 
satisfaction on the basic psychological that will lead to optimal functioning and motivation to 
encourage employees to contribute on or to integrate the SDGs in the organisation. 

 
As described before, the learning cycle is included in the solution design, however only once. The 
discussion phase is an active experiment where the 3-4 game players have to discuss the different options, 
including their SDG and organisational knowledge, from their different perspectives. This increases their 
learning and therefore will satisfy the competence need. This principle is partly considered because the 
learning cycle is only fulfilled once.  
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6.4.2 Design requirements 
Next to the design principles, design requirements were established. The requirements are a result from 
the empirical analysis. This section will evaluate if the gamified tool is fulfilling this requirement.  
 
Functional requirements 
The first set of requirements is related to the learning goal of the tool and are all met. The tool stimulates 
to design an SDG project (1) by guiding questions (2 and 3) and business examples.  
 
User requirements 
The second set of requirements related to the adaptability to all kind of organisations. The frame that is 
developed in the preparation phase makes the tool suitable for each kind of organisation (4 and 6), 
whether they are aiming for organisational change or societal change (5) and they can use the right tone 
of voice for the specific department. The role of a game leader will fulfil the facilitator role (7), which is an 
internal manager from the organisation. This requires preparation time, but the advantages outweigh the 
disadvantages. 
 
Boundary requirements 
The game teams are advised to form a combination of multiple departments to discuss from the 
perspectives of diverse professions (8). The tool is a follow-up on the SDG awareness game and will be 
included in the game box (9). All other boundary requirements are related to the practical issues to realise 
this tool and are not included in the design; however, they can be met when realising the tool (10, 11, 12, 
13, 14, 15, 16, 17, 18, 19, 20, 21, 22). 
 
Design restrictions 
The design of the tool is not fully developed; however, a proposition has been made including four physical 
tools that can be created. First, an extension on the manual including the guidance on the preparation 
phase and the game rules. Second, the framework of the preparation phase will be presented on a fold-
out infographic. Third, four whiteboards will be given to the teams so the game can be used multiple times 
and the teams are able to write down the information for the presentation at the lessons learned phase. 
Also, the teams will get a flyer with all 17 SDGs, the targets and business examples for inspiration and 
guidance. To conclude, the exact design and visualization is not realized, however there is guidance (23). 
As described, all materials will be foldable or small and therefore will fit into the SDG awareness game-
box (24). The used game mechanics are challenge, cooperation, chance and feedback. This means that 
the tool is gamified and meets that last design requirement (25).  
  



53 
 

7. Conclusion and discussion 
This master thesis aimed to design a gamified tool as a follow up of the SDG awareness game. The 
designed artifact that solves the business problem is discussed in detail in the previous chapter. This final 
chapter will elaborate on the conclusion and the discussion. In the conclusion section, the main research 
question is answered by evaluating all activities from the design science research model. In the discussion 
section, the theoretical contribution and the limitation including recommendation for future research are 
discussed.  
 

7.1 Conclusion 
The aim of this research was to provide answers to the main research question and design an artifact that 
solves the business problem. The main research question is based on initial research and is stated as 
follows:  
 

“How can an offline gamified tool be designed to encourage behavioural change in organisations 
towards the Sustainable Development Goals?” 

 
The problem has been identified and the importance is shown in the introduction. Following the DSRM 
model, the second activity was to define objectives of a solution. Therefore, literature and empirical 
research has been conducted to investigate what a better artifact would accomplish. The results from the 
literature are tested in the practice during the empirical findings and due to an iterative process, the 
literature analysis was adjusted based on the findings from the empirical analysis. The output of the 
‘define objectives of a solution’ activity led to design principles and requirements that are the input for 
the design and development activity. The designed artifact is demonstrated and evaluated in the next 
activity of the DSRM and due to an iterative process, the designed artifact has been improved in order to 
solve the business problem. Several research sub questions were answered in the previous chapters to 
obtain the necessary knowledge. Based on the insights from the research sub questions, the answer to 
the main research question could be formulated.  
 
The research question is exposed from three sides in both the literature analysis and tested from two 
sides in the empirical analysis. The game-based approaches were only discussed theoretically. The two 
other topics are behavioural change and the use of a games as interventions.   
 
First, the game based-approaches were discussed where the persuasive game design is described to 
explain the relation between the reality and the game world. The persuasive game design model has 
exposed the weakness of the SDG awareness game because the transfer is missing. Therefore, this master 
thesis aimed to design a transfer tool. The transfer tool is gamified because both serious gaming and 
gamification aim to engage people, motivate action, enhance learning, and solve problems (Deterding, 
Nacke, O'Hara, & Dixon, 2011). In this way, the transfer tool will connect seamlessly with the SDG 
awareness game.  
 
Second, the behavioural change literature showed change phases and different affecting factors. The 
steps from the SDG Compass (SDG Compass, 2015) has been used to identify what needs to be done in 
the designed artifact. As known, the SDG awareness game increases SDG awareness and gain knowledge, 
therefore the logical next step in the gamified tool is to define priorities and set goals to make progress 
towards the SDGs. The transtheoretical model (Prochaska et al., 2015) has been deployed to show the 
scientific phases of change, where the awareness stage is followed by desire, knowledge, ability and 
reinforcement. This model confirms that changing starts with awareness and desire and concrete 
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knowledge is needed to make progress. The taxonomy of Bloom (Armstrong, 2016) focusses on the 
learning process, and learning been recognized in practice as the basis of changing. The second half the 
behavioural change research focused on factors that have influence on employee pro-environmental 
behaviour. Four categories have been synthesized from researches (Steg & Vlek, 2009; Young et al., 2015; 
Wesselink et al., 2017) and to answer the research question, this master thesis focusses on individual and 
group factors and organisational factors. The factors have been tested in empirical research a selection of 
factors has been made based on the factors that can be influenced by the designed artifact. The 
organisational factors that are included are management support and behaviour (Young et al, 2015; 
Wesselink et al., 2017).  The individual and group factors are deployed in the designed artifact are the 
following: perceived cost and benefits (including financial) (Steg & Vlek, 2009; Young et al., 2015), 
feedback (Young et al., 2015), autonomy and competence (learning) (Gagne & Deci, 2005). Those factors 
has been translated to a learning tool where the management makes the generic tool context specific and 
to show leadership behaviour and to make it more appealing.  
 
Third, research from (Gagne & Deci, 2005) showed that an individual is driven by the same motivational 
needs in the real world than in a game. Empirical findings confirm literature that games can be used as a 
tool to engage behavioural change, because, as the interviewees stated: motivation and emotions are the 
driving forces to engage behavioural change and both can include in games. To increase the likelihood of 
the success of an intervention, the targeted behaviour should be selected, examine the barriers and the 
benefits, design and apply the intervention and finally, evaluate the intervention (McKenzie-Mohr & 
Schultz, 2014); Steg & Vlek, 2009). The transfer from the SDG awareness game to reality should include a 
reflection on the game behaviour to determine to what extent the learning goal of the tool has been 
achieved and therefore determine the effectives of the game in order to create behavioural change. I have 
decided to make a design that is close to reality in order to increase the likelihood of success because it 
will be easier to close the gap from the game designer and the game perspective if the levels are close to 
each other. The mechanics that are used in the design of the tool are cooperation, challenge, chance and 
feedback to make steps in the learning cycle of Kolb (2007). The mechanics are demonstrated and 
evaluated with the game player for validation of the gamified tool.  
 
The results led to a transfer tool that is recommended to use after the SDG awareness game. The tool 
contains multiple phases where different mechanics are used in order to guide the players from the SDG 
awareness game (game world) to their own organisation (real world). The tool provides a guided learning 
process where employees are able to learn how to apply their knowledge beyond awareness of the SDGs 
to make positive impact.   
 

7.2 Discussion 
Within this section, first the theoretical implications are discussed. Secondly, the chapter will discuss the 
limitations of this study and recommendations for further research. Lastly, the practical implications are 
discussed.  
 

7.2.1 Theoretical contribution 
The main purpose of this research is to solve the business problem. Literature has been applied to design 
the gamified tool in this design science-based research. However, some theoretical contributions have 
been found.  
 
First, the literature in game-based approaches elaborated on how to design a game (Aubert et al., 2019), 
on game elements (Werbach & Hunter, 2012; Deterding et al., 2011; Hunicke et al., 2004) and the 
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persuasive game design (Visch et al., 2013). The literature elaborated on the importance of a transfer or 
debriefing to reach the learning goal of the serious game for validation of the behavioural change effect. 
However, the design of a transfer was only briefly discussed in validation of measurement (Kooij et al., 
2015), the size of the gap between game world and real world (Aubert et al., 2019; Visch et al., 2013) 
show three design methods that could be applied to make the transfer: sudden change, gradual change 
and adaptive change. There was no further understanding of the design of each design methods. This 
study has developed an adaptive change to design the transfer. Certain game elements have been 
selected based on input from the empirical research, and have used all knowledge from the SDG 
awareness game and the experience from the real world (your own organisation) and close the gap by 
applying and analysing the knowledge in a guided way. The gamified tool shapes the transfer as described 
in literature and might be an addition of combining the knowledge from the game world and real world.  
 
Second, the SDGs are seventeen global goals and set by the UN. The goals are an integrated system and 
are an ambitious and transformational vision. The fifteen-year timeframe and the global integrated aspect 
show the complexity of the goals. Also, the success of the SDGs depends on the investments of societies 
worldwide (Sachs, 2012) and therefore cannot be reached by one organisation. However, without support 
of businesses the goals cannot be achieved (SDG Challenge report, 2019). Since the SDGs are only 
launched in 2015, literature about pro-environmental has been researched because this has the same 
aspects in the voluntary non-financial behaviour in organisations. However, the SDGs are broader than 
the environment because they also include economic and social aspects. The empirical findings about 
affecting factors on the SDGs are confirming the literature findings about affecting factors for pro-
environmental behaviour. Therefore, this master thesis adds to the literature that the factors about pro-
environmental behaviour are similar to the factors that are affecting the SDGs.  
 
The SDGs are difficult to operate and abstract as described above. Therefore, the focus for the tool lies on 
learning in order to develop and change behaviour to make a positive impact on the SDGs. In order to 
make this translation from the game world to the real world, the learning taxonomy of Bloom is used to 
organise objectives and learning goals of an intervention. The cognitive process uses ‘action words’ and 
mentioned the first levels; remembering and understanding that do not make a difference in someone’s 
behaviour (Armstrong, 2016). This taxonomy was used to organise learning goals of an intervention, 
however is not used in game-based interventions. Another behavioural change model that was used for 
learning is the learning cycle of Kolb (2007). The experimental learning cycle aims to transfer experience 
into knowledge, however is also not applied in game-based interventions. Prior work on the transfer of 
games elaborated on the transfer of knowledge from user experiences in the game world to user 
behaviour in the real world (Visch, et al., 2013), but does not use behavioural change models to develop 
this transfer. This research has applied the learning taxonomy of Bloom (Armstrong, 2016) and the 
learning cycle of Kolb (Kolb, 2007) in a gamified tool that aims for behavioural change. This research 
elaborated on making the next two steps in the taxonomy, applying and analysing, by transferring the 
remembering and understanding from the SDG awareness game, the serious game, into behaviour that 
can actually be applied and game players are able to analyse.  
 

7.2.2 Limitations and recommendations for future research  
This research was elaborative of nature and based on qualitative data. Based on the literature and 
interviews findings, the gamified tool is designed. As described in the methodology, the judgement on 
qualitative research (Hammarberg et al., 2016) has been discussed on four categories: trustworthiness, 
credibility, consistency and applicability. The validation has been partly proven by the alpha and beta 
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tests. However, the research still has limitations. This paragraph will elaborate on the limitations including 
recommendations for future research per limitation.  
 
Firstly, the chosen research approach was the design-science methodology which is an iterative process. 
Results from the literature analysis were validated during the empirical research to show how the 
literature works in practice. However, during the empirical research, theoretical models were mentioned 
that might be useful for this research. Those models were analysed and, if applicable, added to the 
literature. Thereafter, the newly added literature could only be validated in the empirical research in the 
interviews that were not conducted yet. An iterative process does not have a clear final point and 
therefore, further research is always optional.  
 
Secondly, the empirical research included four types of interviewees in order to have triangulation, where 
the Game Developer is grouped under the specialists. The intention was to have a mix of organisations in 
industry, size, and SDG change. However, organisations that have played the SDG awareness game or 
have other SDG initiatives are mostly corporates. It might be the case that SME or non-profit organisations 
face different challenges and motivational factors in SDG change or have other experiences regarding the 
SDG awareness game. All organisation interviewees work for companies that have an SDG strategy and 
were strict in the rollout of the strategy. The data sample was small with only 10 interviews, of which one 
via email, within different professions. However, saturation occurs, more interviews within each 
interviewees group might lead to more validity. Sometimes, during the interviews, I had the feeling that 
they used the interviews as a promotion talk about their SDG activities and they were not open to share 
all their challenges. If interviews with SMEs or non-profit organisations would have taken place, the way 
the SDG awareness game is deployed could have been validated as well as the challenges and phase of 
change. Consequently, this possible result in other input for the solution design.  
 
Another limitation in the empirical research is the subjective analysis of the qualitative study. Interviews 
has been conducted to collect qualitative data and analysing this data is done using codes. The creation 
of this codes as well as analysing them is a subjective process and might be biased due to the researchers’ 
insights from the literature.   
 
Fourthly, further research could have been conducted in order to assess the design, which is the last step 
in the framework of Aubert et al. (2019). This assessment step is partly covered with the validation of the 
tool with the alpha and beta tests; however, the beta test has been conducted with the GCNL 
management team. Ideally, the test would have been conducted with an (potential) customer of the 
game. The management team was chosen because they do know their organisational network well, and 
they all have experience with the SDG Game. Due to COVID-19 restrictions, it was not possible to have a 
live game meeting for testing.  Therefore, the timing, how much time is needed to play, is not validated.  
A further recommendation is to test the gamified tool with end-users do validate the chosen mechanics 
and assess the gamified tool as structured by the framework (Aubert et al., 2019).  
 
Lastly, the interviews show a high interest in a digital tool. This is not included in the design because of 
the preference to make it offline and to make the gamified tool compatible with the SDG awareness game. 
The gamified tool that has been designed is an extension of the SDG awareness game and has potential 
to further extend with a digital version.  
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7.2.3 Practical implications 
The results from this study have some practical implications, these will be summarized in this section. The 
results of this research show that the contribution on the SDGs is a complex process where knowledge 
and awareness from the SDG awareness game is not enough to make impact on the SDGs. The research 
provides a practical tool to guide organisations from the complex global goals (SDGs) to make positive 
impact on local organisational level.  
 
This research shows a design for the transfer from the game world to the reality in order to reach the 
learning goal that is set is the serious game. This research was focused on organisations rather than 
individuals, although there is a diversity in size, industry, phase of SDG change etcetera. The literature 
research focused on affecting factors in organisations. From the four factors, individual and group, 
organisational factor, external factors and automated cognitive processes, only individual and group and 
organisational factors has been deployed in this research. The findings from the empirical research 
mention the crucial role of the organisation, which is processed in the preparation phase. Making the case 
context specific shows the interests and desired behaviour of the management. The other two phases in 
the design are based on individual and group factors. The generic nature of the designed artifact aims to 
solve the diverse needs and wishes from organisations; however, individuals might also benefit from this 
solution because the certain elements from the preparation phase can be skipped.  
 
The designed artifact is a gamified tool: The SDG Project Kickstarter. The SDG Project Kickstarter is a tool 
that can be added to the SDG awareness game. As described, the tool is fully compatible with the SDG 
awareness game and therefore has a practical purpose. This design has been developed to solve the 
business problem of GCNL and make the transfer from the SDG awareness game to help companies to 
make impact beyond awareness. Although this designed artifact is generic and designed to be deployed 
at diverse organisations, the design might only be valuable as addition of the SDG awareness game and it 
not a self-contained.  
 
During the execution of this master thesis, the SDG awareness game has been updated and improved to 
create a new extended SDG game. The design as presented in this master thesis is discussed with the 
Game Producer but the design and example business case need to be finalized.  The final development 
would include a design in collaboration with the Game Producer and discussion on the physical materials 
that can be used. The example business case can be developed by the GCNL management team, but would 
probably also benefit from an extensive beta test with end users. During the finalization of this research, 
pre-orders are collected to reduce the financial investment. As soon as a certain amount of pre-order has 
been achieved, the development of the SDG awareness game can be finalized and produced.  
 
For GCNL the launch of the improved SDG Game including the SDG Project Kickstarter will include 
international marketing and sales which will contribute to the mission to mobilize a global movement of 
sustainable companies. The SDG awareness game can be used as an easy low entrance start for (new) 
members of GCNL as well as other organisations that want to get familiar with the SDGs and aim for 
positive impact on the SDGs.  
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Appendix 

Appendix 1 Sustainable Development Goals 
The 17 goals are as follows:  
 

1. No poverty: End poverty in all its forms everywhere; 
2. Zero Hunger: End hunger, achieve food security and improved nutrition and promote 

sustainable agriculture; 
3. Good health and well-being: Ensure healthy lives and promote well-being for all at all ages; 
4. Quality education: Ensure inclusive and equitable quality education and promote lifelong 

learning opportunities for all; 
5. Gender equality: Achieve gender equality and empower all women and girls; 
6. Clean water and sanitation: Ensure availability and sustainable management of water and 

sanitation for all; 
7. Affordable and clean energy: Ensure access to affordable, reliable, sustainable and modern 

energy for all; 
8. Decent work and economic growth: Promote sustained, inclusive and sustainable economic 

growth, full and productive employment and decent work for all; 
9. Industry, innovation and infrastructure: Build resilient infrastructure, promote inclusive and 

sustainable industrialization and foster innovation; 
10. Reduced inequalities: Reduce inequality within and among countries; 
11. Sustainable cities and communities: Make cities and human settlements inclusive, safe, resilient 

and sustainable; 
12. Responsible consumption and production: Ensure sustainable consumption and production 

patterns; 
13. Climate action: Take urgent action to combat climate change and its impacts; 
14. Life below water: Conserve and sustainable use the oceans, seas and marine resources for 

sustainable development; 
15. Life on land: Protect, restore and promote sustainable use of terrestrial ecosystems, sustainable 

manage forests, combats desertification, and halt and reverse land degradation and halt 
biodiversity loss; 

16. Peace, justice and strong institutions: Promote peaceful and inclusive societies for sustainable 
development, provide access to justice for all and build effective, accountable and inclusive 
institutions at all levels; 

17. Partnerships for the goals: Strengthen the means of implementation and revitalize the Global 
Partnership for Sustainable Development. (United Nations, 2015) 
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Appendix 2 Axial interview codes 
 

Table 5: Coding template 

Axial coding Template coding Open coding 

Target group for change   individual or organisational change 

    target group 

Behavioural change phases stages of behavioural change stages of learning 

  transtheoretical model   

Motivation for change motivators of change   

  
factors that affect pro-environmental 
behaviour   

SDG Policy business SDG initiatives SDG commitment 

    SDG strategy 

    type of SDG strategy 

Role of organisation in change communication about change company culture 

    role of organisation 

Challenges in sustainability 
behaviour intention-behaviour challenges of change 

  theory of planned behaviour greenwashing 

SDG Awareness game   
expectations of the SDG awareness 
game 

    awareness SDG Game 

    use of the SDG awareness game 

Game design framework levels of abstraction game dynamics 

  role of fun game elements 

Validated learning goal of a 
tool learning goal of a tool validation of learning goal 

    learning experience 

Use of a game to change 
behaviour 

effectiveness of sustainability 
interventions game initiatives 

    reflection on behaviour 

    role of emotions 

    repetition in a tool 

Design requirements   development requirements 

Transfer from game to reality persuasive game design validation of change 

    make it personal 

    follow up of sustainability intervention 

    follow up of the SDG awareness game 

Gamification (real -> game) design process facilitator 

  gamification game business model 

Additional theories   additional theories 

Design ideas   design ideas 
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A table with the persuasive game design topics is created, to visualise the differences in research results. 
There are three categories of codes assigned to the interview transcripts, which are based on the 
persuasive game design. The amount of codes per interview type are visualised in percentages, showing 
the distribution of the amount of codes. Table 4 aims to provide a visual insight in the distribution of topics 
that is discussed in the interviews. The axial code ‘additional theories’ is added since specialists have 
mentioned theoretical models that can be used to design a gamified tool that aims for behavioural change. 
These theories are evaluated and, if applicable, added to the literature review, but not further elaborated 
on in the empirical analysis. The axial ‘design requirements’ and ‘design ideas’ are added because the 
interviewees provide insights on the practical realisation of the gamified too and delivered inspirational 
input for the design. Those requirements and ideas are added in appendix 3 and shortly discussed in 4.4 
Design input.  
 

Table 6. Distribution of codes among the interview groups 
  Axial codes Company Specialists Game producer GCNL 

Real world Behavioural change phases 4.35 5.59 2.02 10.83 

Real world Challenges in sustainability behaviour 5.43 1.64 0.00 0.83 

Real world Motivation for change 10.14 6.25 9.09 5.00 

Real world Role of organisation in change 8.70 8.55 5.05 15.83 

Real world SDG Awareness game 9.06 0.99 10.10 5.83 

Real world SDG Policy 24.64 1.64 1.01 10.83 

Real world Target group for change 10.14 5.59 4.04 10.00 

Game world Game design framework 2.90 9.21 20.20 0.83 

Game world Use of a game to change behaviour 6.88 14.47 10.10 1.67 

Game world Validated learning goal of a tool 2.54 13.82 7.07 14.17 

  Design requirements 0.72 1.32 6.06 15.00 

  Design ideas 3.26 3.95 0.00 0.00 

  Gamification (real -> game) 2.17 12.83 16.16 4.17 

  Transfer from game to reality 9.06 8.55 5.05 5.00 

  Additional theories 0.00 5.59 4.04 0.00 

  TOTALS: 100.00 100.00 100.00 100.00 
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Appendix 3 Design input from the empirical research 
Design of a transfer tool 
The transfer in the process between the game world and the real world. The responses from the 
organisations are not all related to the SDG awareness game, but also include inhouse developed 
interventions. Independent on how fun the intervention is designed; all companies mentioned the need 
to have a debriefing or reflection moment to evaluate the intervention. By asking questions like: what did 
you learn? What is the message that you take home? What can we do (more)? The transfer moment 
makes the intervention educational. If there is no facilitator that guides the transfer, there could be a 
discussion stimulated among teams. Another element that is used in multiple interventions is the use of 
multiple rounds. The repetition requires reflection on behaviour within the intervention and makes the 
user more comfortable with the SDGs.  
 
To make the transfer, one of the specialists advised a hybrid game; 
 

“Nowadays you call them platforms. It is an interesting form because you can see the magic circle 
(Huizinga) becoming hybrid. These circles are disappearing which means that the game is not that 

defined anymore but starts to look like a platform, a process, a cohesion or another form.” 
 
All different respondent groups advised on a follow-up after using and SDG intervention. The specialists 
suggest having the follow-up of the game, the SDG awareness game or another intervention, in the same 
timeslot. The organisations agreed slightly because it depends on the length of the game play. If it takes 
multiple hours, people are not concentrated anymore. Besides, not all employees are interested in 
applying the SDG knowledge into their work. Or the game is played with too many employees and an 
intrinsic motivated group should be selected instead. The game producer mentioned the same regarding 
serious games: not all people are interested or motivated. The game producer and GCNL have a two-sided 
advice on the timing of the follow-up, dependent on the number of players and the length of the game, 
which is either directly after the SDG awareness game or after a couple of weeks.  
 
The transfer from the SDG awareness game to reality should include a reflection on the game behaviour 
to determine to what extent the learning goal of the tool has been achieved and therefore determine the 
effectives of the game in order to create behavioural change. This game dynamic is illustrated by questions 
as the game producer mentioned:  
 
“First you have to determine what you have learned and what value does this information has. How does 

it work in the real world? And what does the game symbolise and what did you actually do? Does that 
make sense? Additionally, how do you use this knowledge in the real work, in your organisation?” 

 
The specialists, who design games, also suggest the reflection on behaviour. Games are played in a certain 
amount of time and the more the game differs from the real world, the harder it is to apply what you have 
learned. Another challenge is to maintain behaviour if all structures around the new behaviour are gone 
after playing the game, or getting any type of extrinsic motivation or stimulus. The last challenge is the 
reflection of the players on their own behaviour. People think that their behaviour is better than it is in 
reality. One of the interviewees mentioned that board games cannot create a learning process because 
of the limited time board games have. The interviewee states that board games are mostly focused on 
gaining knowledge.  
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Design ideas 
- Half-defined problems; responsibility is given to the player and creates the discovery to practice.  
- Action research; create a simulation. 
- Certain amount of cases based on theories with X amount of aspects that are important. A set of 

cards that is scalable and different cases always fit.  
- Role-playing; an option could be to play a consultancy company.  
- De-brief game; add commitment as consequence after playing the game and discussing what 

the results of the game mean for your organisation. 
- Frame-game: generic toolbox where an organisation can add organisation specific information. 

 
The importance of buying and playing the game should be explained to the employers that are about to 
play the game. The general SDG message can be covered in an introduction video; however, it is 
recommended to organisations to explain their point of view towards the SDGs, their SDG policy and the 
SDGs that are important to the organisation. There could be a difference in following the existing SDG 
policy with a selected number of SDGs, recommended in SME organisations and giving freedom to 
employees to spend time in their own initiatives that are related to SDGs, which might be an option for 
corporates. After playing the follow-up should be included in the daily business, a department or an 
annual plan. This will increase engagement and stimulates to maintain the new projects. The activation 
tool will not to specified to organisations, therefore organisations always have a role to make it more 
personal.  
 
The composition of a team is recommended to be three people. The challenge is to make decisions 
together and with three people you have to argue your ideas. A recommendation that organisations gave 
is to mix game teams from different departments. In this way it is easy to create discussion, share 
perspectives and show the overarching goal. The gamified activation tool can lead to a project plan. During 
using this gamified tool, the game producer advised to have small teams to get everyone involved. There 
are always more dominant players and less dominant players. If you have more than four people in a 
team, the less dominant players will not be able to share their opinions and show their involvement. The 
teams might have a different composition during the gamified tool that during the SDG awareness game 
to create teams with 3-4 employees, include different departments or select on motivated employees.  
 
GCNL and the game producer mention the option to have a gamified tool because the design will be the 
follow up of the SDG awareness game, which is a full serious game. After all the global goals knowledge, 
the gamified tool should bring the SDGs back to the organisation and even to teams or individuals. GCNL 
suggests to create a roadmap that leads the players though a set of questions that will lead to (a start of) 
a project plan. A project plan needs to include a financial plan, measure the impact, describe the 
composition of a team, describe the goal, state the required expertise and resources and include a time 
schedule. Another option would be to inspire the teams by cases of other organisations. The best practices 
will emphasize the possibilities of SDG action. The last idea is to guide the present teams with dilemmas 
to make it personal and increase engagement.  
 
Design requirements 
 
Development 

1. The gamified tool should be modular with the SDG awareness game  
2. Optional: compatible met SDG Ambition program which is on the UNGC programs 
3. The game should be used at every level within organisations; from production to management 
4. The game should fit to different SDG policies; stimulate individual change or corporate change  
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5. The design should be attractive, this increases the fun factor and creates a visual stimulus to 
start playing the game. 

 
Production 

6. The game will be produced by Game producer  
7. Introduction video can be produced by Game producer in order to explain the SDGs, the game 

rules and gives organisations an introduction story before playing the game. The estimated 
costs will be €500,00 

8. The production and delivery time together will take 8 – 10 weeks 
9. The minimum order quantity is 1000 pieces 
10. The developed product should be scalable 

 
Logistics  

11. International distribution is necessary to maximize the potential sales market and deliver to all 
local networks of Global Compact 

12. Warehousing at Game producer, barcodes will be added to the box in order to have stock 
management  

 
Financial investment 

13. The profit should extent the financial investment. The risk should be minimal and the board 
needs to be convinced to make the investment.  

14. The purchase price is including game design and project development of Game producer  
 

Marketing:  
15. International marketing is needed in order to get international sales  
16. A promotion video can be developed as marketing tool 
17. Web shop should be both in English and Dutch, including international check out page 
18. The selling price should be equal to current purchase price: €39 excl VAT 

  



67 
 

Appendix 4 Test results  
Table 7: Alpha test 
Test Date Goal Feedback Adjustment artifact 

A1 19-9 Input for 
generalization of 
the tool 

Good starting point, content of the casus 
not clear 

Phases of the tool adjusted, creating concrete 
examples throughout the tool 

A2 21-9 Validate learning 
goal can be 
reached with the 
design, use of the 
game element, 
compatibility with 
SDG awareness 
game, reflection 
methods 

Structure of tool is approved, content of 
the case is narrowed down too much, and 
therefore makes it too complicated 

The steps within the phases has switched; the 
SDG selection has moved to ‘time to play’. The 
discussion step has more creativity and only 
supporting business examples instead of guiding.  

 

As with the alpha test, the answers on all questions in the design framework (Aubert et al., 2019) were 

shared with the users in order to guide them through the tool, create context and provide background 

information about the design. During one-to-one virtual meetings, all PowerPoint slides are discussed. 

First, we have discussed the ‘what’, ‘why’, ‘who’ and ‘when and where’ to involve the users in the 
development of the tool and provide insight of where the design is coming from. This part of the design 
will not be included in the physical tools that will be developed; however, this information will be 
included in the instruction manual. 
 

Table 8: Beta test results on the what/why/who/when and where 

Test Date What feedback Why feedback Who feedback When and Where feedback 

B1 29-9 The kind of strategy 
should be clear. 
SDG/sustainability? 
Strategy/policy? 

- The game players 
should not be selected 
based on motivation, 
because this has a 
negative message 

The preparation timeslot and the time 
to play time slow should be mentioned 
separately  

B2 30-8 SDG should be seen as 
integrality. Do not call 
it “an SDG strategy” 

Good. Maybe add; 
SDGs are clear, but 
complex to integrate 
into your business. This 
tool is accessible 

- - 

B3 1-10 - - Optional; select the 
gameplayers based on 
experience. Lot of 
knowledge; stop after 
SDG awareness game. 
Need more guidance; 
use the tool 

Create a larger timeslot and separate 
the preparation time and the time to 
play time 
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B4 2-10 
(1) 

- - The role of the initiator 
should be described 
clearly, as well as the 
role of the players. In 
which steps are they 
involved? 

- 

B5 2-10 
(2) 

Focus on the positive 
impact on the SDGs, 
not specifically the SDG 
strategy 

 Explain who the 
initiator is and what 
the difference between 
the roles is in 
preparation and 
playing 

 

  Focus on the 
relationship between 
the SDGs and your 
organisation on two 
sides: you-> SDGs, 
SDGs -> you 

 Selection players: 
when played directly 
after SDG awareness 
game, include all 
players. When played 
on a later moment, 
select intrinsic 
motivated players 

 

 
Table 9 Beta test results phases of the game 

 Date Preparation feedback Time to play feedback Reflection feedback General feedback 

B1 29-9 Content of the case, 
should be clear that it is 
consecutively.  

Good to provide cards 
with business examples 

Duration of the 
presentation is quite 
short (1-2 minute) 

The case is only about SDGs, maybe 
the financial consequences should 
be included so it will be a full 
business case. What will be the cost 
reduction? What is the business 
model?  

  It must be possible to fill 
in your own example and 
the functions in 
examples in role playing 
could be more specific 

Timeslot of 30 minutes is 
too short, maybe also 
add some research time. 
Total 1-1.5 hours 

The example is not 
concrete enough. 
Impact should be really 
concrete. What does it 
mean? This is the level 
of ambition 

 

B2 30-8 SDG strategy sounds like 
it is a separate strategy 
from the business 
strategy. The SDGs must 
be seen as part of the 
whole strategy. 

  Very good tool 

     Words as ‘choose’, ‘select’, 
‘commit’ are cut-and-dried. 
Prioritize or focus are better words 
to see all 17 SDGs as a total 

B3 1-10 Expected timeslot; 30 
minutes 

The use of business 
examples is great, but 
take care of a wide 
variation in examples; 
corporates and SMEs for 
example 

Really good. This works 
both ways: what do the 
SDGs mean for me? And 
what can I do for the 
SDGs?  

Maybe a link to GCNL can be made 

   Expected timeslot; 1-1.5 
hour 

 It might be an option to have an 
infographic for where the 
preparation can be filled in, an 
instruction-flyer with the game 
rules and instructions for the 
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preparation and 4 white boards for 
time to play 

B4 2-10 
(1) 

Describe the initiator. 
Who is this?  

The business examples 
are great 

 Impressed by this tool. The steps 
are on point. 

   The focus on ‘impact’ is 
good 

 The steps are guiding and concrete, 
it is inspiring 

     SDGs are all related to eachother, 
mention this in the tool 

     Create a link with GCNL or UNGC 

B5 2-10 
(2) 

Proposed timing: 1 hour 
to make clear what the 
SDG 

Proposed timing: 2 
hours in order to have a 
qualitative discussion on 
the impact which result 
in a mutual agreement 

Proposed timing: 30 
minutes – 1 hour 

Business examples are great 

   Scope: maybe focus on 
within department, inter 
department or societal  

Add question: how 
would HR/legal/…  think 
about this plan? 

 

   Roles: maybe too 
difficult 

  

 


