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Abstract 

This project contributed to the development of human generated climate change 

curriculum in global education by gamification. The proposed solution was inspired by the 

previously developed climate education game, the Climate Risk card game. We designed and 

tested a new game that would be educational as well as fun to those who played it. The 

development process included the brainstorming of key concepts, the creation of a prototype and 

a balanced ruleset, and testing the game with students who fit our target audience. The end result 

produced a product that met both of our criteria of fun and educational, however it remains to be 

tested with a larger demographic range. 



2 

Acknowledgements 

We would like to thank the team of students and professors from the Financial University 

under the Russian Federation for presenting the original idea of our project. Without their 

original idea and work our project would not have had the necessary foundation. 

We would also like to thank our advisors Professor Svetlana Nikitina, Professor Ivan 

Mardilovich and Professor Carol Stimmel. We thank them for all the feedback and guidance that 

they gave us throughout the project as well as their time and effort to ensure we did our best 

work possible. 

 



3 

Authorship 

Section Name Authors Editors  

1. Introduction  Team Lucas Wilson-Wuestefeld  

2. Background Team Emily Jorden 

      2.1 Introduction  Casey Chabra Emily Jorden 

      2.2 Climate Change 

Impacts in Russia, Germany 

and the United States 

Lucas Wilson-Wuestefeld Emily Jorden 

            2.2.1 Russian 

Federation 
Lucas Wilson-Wuestefeld Emily Jorden 

            2.2.2 Federal Republic 

of Germany 
Matthew LoVoi Emily Jorden 

            2.2.3 United States of 

America 
Lucas Wilson-Wuestefeld Emily Jorden 

      2.3 Comparison of the 

Russian, American and 

German Environmental 

Curricula 

Emily Jorden Casey Chabra 

            2.3.1 Russian 

Federation 
Emily Jorden Casey Chabra  

            2.3.2 United States of 

America 
Casey Chabra  Emily Jorden 

            2.3.3 Federal Republic Nicholas Orlovsky Emily Jorden 



4 

of Germany 

            2.3.4 Education’s 

Impact on Climate Change 
Emily Jorden Casey Chabra 

      2.4 Effectiveness of 

Gamification in Education 

and the Workplace  

Casey Chabra 
Matthew LoVoi, Emily 

Jorden 

     2.5 Climate Risk Card 

Game 
Matthew LoVoi Casey Chabra, Emily Jorden 

      2.6 Conclusion Nicholas Orlovsky  Emily Jorden 

3. Methodology  Team  Matthew LoVoi 

3.1 Introduction Team Emily Jorden 

      3.2 Objective 1: Evaluate 

business’ effects on climate 

change and approaches for 

becoming more sustainable 

and climate neutral 

Emily Jorden  
Casey Chabra, Matthew 

LoVoi 

            3.2.1 Data Collection: 

Foundational Research 
Emily Jorden Matthew LoVoi 

            3.2.2 Goal for 

Objective 1 
Emily Jorden Casey Chabra  

      3.3 Objective 2: Evaluate 

the levels of American 

climate education and areas 

for development 

Casey Chabra  Matthew LoVoi 



5 

            3.3.1 Data Collection: 

Interviews 
Casey Chabra Emily Jorden 

            3.3.2 Data Analysis: 

Inductive Coding 
Casey Chabra Matthew LoVoi 

            3.3.3 Goal for 

Objective 2 
Casey Chabra Matthew LoVoi 

      3.4 Objective 3: Test the 

original climate game with 

American students to identify 

strengths and weaknesses 

Lucas Wilson-Wuestefeld Casey Chabra  

            3.4.1 Data Collection: 

Focus Group 
Lucas Wilson-Wuestefeld 

Casey Chabra, Matthew 

LoVoi 

            3.4.2 Data Analysis Lucas Wilson-Wuestefeld 
Casey Chabra, Matthew 

LoVoi 

     3.5 Objective 4: Identify 

gamification strategies 

specific to board games and 

card games 

Matthew  LoVoi Casey Chabra 

            3.5.1 Data Collection: 

Game Experience 
Matthew LoVoi Emily Jorden 

     3.6 Objective 5: Prototype 

the basic framework and 

layout of the game including 

how the game is played and 

the contents of the game 

Nicholas Orlovsky 
Matthew LoVoi, Casey 

Chabra 



6 

            3.6.1 Ideation Nicholas Orlovsky Casey Chabra  

            3.6.2 Testing and 

Design Workshops 
Nicholas Orlovsky Lucas Wilson-Wuestefeld 

            3.6.3 Revising the 

game 
Nicholas Orlovsky Lucas Wilson-Wuestefeld 

      3.7 Acknowledgement of 

Research Limitations 
Nicholas Orlovsky Lucas Wilson-Wuestefeld 

4. Results and Discussion Team  Team 

4.1 Findings from Content 

Research 
Emily Jorden Casey Chabra 

            4.1.1 Results of 

Foundational Climate Change 

Research 

Emily Jorden Casey Chabra 

            4.1.2 Results of 

Interviews with American 

University Students 

Casey Chabra  Emily Jorden 

            4.1.3 Discussion of 

Game Content Research 
Casey Chabra  Emily Jorden 

      4.2 Findings from Game 

Structure Research 
Lucas Wilson-Wuestefeld Matthew LoVoi 

            4.2.1 Results from 

Structure Research 
Lucas Wilson-Wuestefeld Matthew LoVoi 

            4.2.2 Discussion of 

Climate Risks Focus Group 

Testing 
Lucas Wilson- Wuestefeld Matthew LoVoi 



7 

      4.3 Findings from Game 

Strategy Research 
Matthew LoVoi Nick Orlovsky 

            4.3.1 Results of 

Strategy Research 
Matthew LoVoi Nick Orlovsky 

            4.3.2 Discussion of 

Strategy Research 
Matthew LoVoi Nick Orlovsky 

      4.4 Findings from Game 

Development 

Casey Chabra, Lucas Wilson-

Wuestefeld 
Emily Jorden 

            4.4.1 Results of Game 

Ideation and Creation 

Emily Jorden, Casey Chabra, 

Nicholas Orlovsky 
Emily Jorden 

            4.4.2 Results of 

Playtesting the Game Internally 
Lucas Wilson-Wuestfeld Emily Jorden, Casey Chabra 

            4.4.3 Results of 

Playtesting the Game 

Externally 

Lucas Wilson-Wuestefeld Emily Jorden 

            4.4.4 Discussion of 

Game Development 

Nicholas Orlovsky, Emily 

Jorden 
Nicholas Orlovsky 

5. Recommendation Emily Jorden  Nicholas Orlovsky 

6. Impacts Emily Jorden Nicholas Orlovsky 

References Team  Team 

Appendix A: Consent Scripts Casey Chabra Matthew LoVoi 

Appendix B: Sample Interview 

Questions 
Casey Chabtra Matthew LoVoi 

Appendix C: Questions and 

Discussions for Focus Groups 
Lucas Wilson-Wuestefeld Emily Jorden 



8 

Appendix D: Schedule for D 

Term 
Emily Jorden Nick Orlovsky 

Appendix E: Thematic Analysis 

of Original Climate Game 

Focus Group 

Lucas Wilson- Wuestefeld Emily Jorden 

Appendix F: Temperature 

Rising Game Instructions 

Matthew LoVoi, Casey 

Chabra 
Emily Jorden 

Appendix G: Risk Cards 

Nick Orlovsky, Emily Jorden, 

Lucas Wilson-Wuestefeld 
Team 

Appendix H: Mitigation Cards 

Lucas Wilson-Wuestefeld, 

Matthew LoVoi, Casey 

Chabra 

Team 



9 

Table of Contents  

Gamification of Climate Risk Mitigation in Global Education 0 

Abstract 1 

Acknowledgements 2 

Authorship 3 

Table of Contents 9 

Introduction 12 

Background 14 

Introduction 14 

Climate Change Impacts in Russia, Germany and the United States 14 

Impacts on Russian Federation 15 

Impacts on Federal Republic of Germany 17 

Impacts on United States of America 18 

Comparison of the Russian, American and German Environmental Curricula 19 

Russian Federation Education 20 

United States of America Education 20 

Federal Republic of Germany Education 21 

Education’s Impact on Climate Change 22 

Effectiveness of Gamification in Education and the Workplace 22 

Climate Risk Card Game 26 

Conclusion 28 

Methodology 29 

Introduction 29 

Objective 1: Evaluate businesses’ effects on climate change and approaches for becoming 
more sustainable and climate neutral 32 

Data Collection: Foundational Research 32 

Goal for Objective 1 33 



10 

Objective 2: Evaluate the levels of American climate education and areas for development 33 

Data Collection: Interviews 34 

Data Analysis: Inductive Coding 35 

Goal for Objective 2 35 

Objective 3: Test the original climate game with American students to identify its strengths 
and weaknesses 36 

Data Collection: Focus Group 36 

Data Analysis 37 

Objective 4: Identify gamification strategies specific to board games and card games 38 

Data Collection: Game Experience 38 

Objective 5: Prototype the basic framework and layout of the game including how the game 
is played and the contents of the game 39 

Ideation 39 

Testing and Design Workshops 40 

Revising the game 41 

Acknowledgement of Research Limitations 42 

Results and Discussion 44 

Findings from Game Content Research 44 

Results of Foundational Climate Change Research 44 

Results of Interviews with American University Students 46 

Discussion of Game Content Research 47 

Findings from Game Structure Research 48 

Results from Structure Research 48 

Discussion of Climate Risks Focus Group Testing 50 

Findings from Game Strategy Research 52 

Results of Strategy Research 52 

Discussion of Strategy Research 54 

Findings from Game Development 56 



11 

Results of Game Ideation and Creation 56 

Results of Playtesting the Game Internally 58 

Results of Playtesting the Game Externally 59 

Discussion of Game Development 62 

Recommendations 64 

Impacts 66 

References 67 

Appendices 76 

Consent Scripts: 76 

Interview Script 76 

Focus Group Script 76 

Sample Interview Questions 77 

Objective 2: Evaluate the level of Russian climate education and areas for development 77 

Questions and Discussions for Focus Groups 78 

Schedule for D Term 81 

Thematic Analysis of Original Climate Game Focus Group 82 

Temperature Rising Game Instructions 84 

 



12 

1. Introduction  

Climate change caused by humans in the past couple centuries is a significant problem 

impacting the health and viability of the entire planet. The term climate change refers to an 

overall change in average weather patterns that occur over a long period of time. The term is 

most often used to describe the general warming of the earth, as numerous regions across the 

world have experienced an increase in average yearly temperature. Changes need to be made to 

mitigate the impact of human activity on climate change, but business leaders do not yet have the 

required skills and knowledge to make climate-conscious actions. These professionals need to 

know about the effects of climate change along with the best ways to negate and reverse these 

issues. Educating current business students about the effects of climate change, will empower 

them to make climate active decisions in the future. Unfortunately, environmental studies such as 

climate change contributors and the best ways to deter these effects, are not compulsory in 

education systems across the world. By teaching students about climate change we will highlight 

these issues for future business leaders. 

Utilizing new approaches to climate change education is an important tool in improving 

the climate outcome. One relatively new and successful technique is the use of gamification. 

Gamification is the process of including game elements into a curriculum in order to encourage 

engagement with the material (Hamari, 2019). The use of gamification in education has been 

proven to be a fun and effective way to teach students and adults alike, particularly in teaching 

real world applications. With climate change education, an attempt at a climate change game was 

developed by the Climate Disclosure Standards Board and Radley Yeldar in 2021. However, it is 

an elementary game that does not appeal to young adults, and even then, it has not been found to 
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be educational or engaging.The creation of a much more engaging and educational game will be 

better able to educate students and evoke change throughout universities and companies. 

The goal of our project is to contribute to improving climate education in the university 

setting for business students, by producing an educational board game that allows these students 

to become more familiar and comfortable with the current risks to the climate. The game will 

introduce and develop knowledge of the current climate crisis and promote sustainability and 

environmental welfare for future business leaders. We will work to accomplish our goal by first 

evaluating the best ways for businesses to become more sustainable and climate neutral. We will 

also evaluate the level of climate education in Russia, Germany and the United States and areas 

for development. Then, we will administer the original climate game to American and German 

students and identify its areas of strength and areas for development. We will also identify 

gamification strategies specific to card games to ensure the highest level of engagement to 

whoever plays our educational board game. Finally, we will document the basic framework and 

layout of the game including how the game is played and the contents of the game.  
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2. Background 

2.1. Introduction  

In this chapter, we begin with a brief overview of the general problem of human 

generated climate change and its impacts on our regions of focus, Russia, Germany and the 

United States. Next, we examine the status of environmental education in these regions. Then, 

we discuss gamification, its advantages and challenges, and its impacts on improving education. 

We conclude by discussing current efforts to create a climate change game and the necessity to 

approach climate change education using gamification.  

2.2. Climate Change Impacts in Russia, Germany and the United 

States 

Climate change is a worldwide epidemic that is deteriorating the environment and the 

general well being of the world. Climate change is both a natural and artificially generated 

occurrence where overtime time the general climate and ecosystem of Earth has changed. Our 

project will focus on man-made contributions to climate change. Since the Industrial Revolution 

the climate of the earth has been rapidly warming due to human activity. This is causing damage 

to major ecosystems through natural disasters such as forest fires and floods as well as 

decreasing arable land and melting permafrost (Conley & Newlin, 2021).  

According to an article published by NASA in 2022, “Human activities have 

fundamentally increased the concentration of greenhouse gases in Earth’s atmosphere.” The 

overabundance of these gases in the atmosphere leads to the greenhouse effect where the gases 

form an insulating blanket that contains additional heat from the sun causing the earth to warm 
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(May, 2008). This phenomenon has become a major environmental and economic problem 

across the world.  

As a result of total greenhouse gas emissions, the rate of temperature rise has drastically 

increased. According to the World Meteorological Organization (2021), since the late 1800s the 

average global temperature of the world has increased by approximately 1.2 degrees Celsius. If 

the trend continues, the World Meteorological Organization expects that the temperature will 

increase another 0.3 degrees Celsius by 2024. Without change, the ultimate results of climate 

change will negatively affect the ecosystems, economies, and well being of Russia, Germany and 

the United States. 

2.2.1. Impacts on Russian Federation 

Russian industry is one the biggest contributors to climate change, as they release the 

fourth largest amount of greenhouse gases in the world after China, the United States and India 

per capita (Conley & Newlin, 2021). Another issue is Russia’s overreliance on hydrocarbon 

energy sources which produce greenhouse gases when burned. Despite Russia’s massive land 

mass, less than .1% of Russian energy comes from renewable sources like wind and solar power 

(Conley & Newlin, 2021). Russia has not focused on converting to renewable energy sources 

that do not produce greenhouse gases. 

Most countries can dissipate heat into the ocean but because Russia is so large, heat is 

contained within the land (Sinelschikova, 2020). According to the Russian Federal Service for 

Hydrometeorology and Environmental Monitoring (2020), the average temperature in Russia has 

been measured to be more than 3.14 degrees Celsius higher than Russia’s average temperature 



16 

from 1961-1990. Russia has warmed up by almost 2 degrees more than the rest of the world 

which has had detrimental impacts on the country.  

The Russian government has expressed concern for the issues caused by climate change 

and are working to lower their greenhouse gas emissions. They are one of 184 countries who 

signed the Paris accords in 2015, pledging to reduce carbon emissions and report their carbon 

emissions regularly (Kochteeva, 2021). Russia also submitted plans to the United Nations 

Framework Conventions on Climate Change to reduce their emissions. They are using the year 

1990 as a benchmark and are committed to “reduce greenhouse gasses to 75% of their 1990 

levels by the year 2020 and 70 % by the year 2030” (UNFCC, 2015). In 1990 Russia produced 

over 2.5 billion tons of carbon dioxide and in 2020 they only produced 1.58 billion (Andrew & 

Peters, 2021). With this data, Russia has already officially met their commitment and could even 

increase their emissions and still meet their goal for reduction. However, meeting this goal is not 

a net positive as it represents little meaningful improvement in their current emissions. With 1.58 

billion tons of carbon dioxide emitted, Russia is still among the top contributors to carbon 

dioxide emissions globally (Conley & Newlin, 2022).  

The main limiting factor for governments taking a more climate neutral approach is the 

negative economic impact, especially in Russia. To make Russia climate neutral, the government 

would have to invest in technology that is both more energy efficient as well as converting more 

of their energy to renewable sources such as nuclear, wind and solar (Kochteeva, 2021), but this 

requires substantial up-front capital (Edenhofer et al, 2011). Further, the fossil fuel and gas 

industries are a very large part of the Russian GDP, and it is estimated that as Russia and the 

world transition away from fossil fuels it could cost Russia about $10 billion per year 

(Kochteeva, 2021). The Russian government has delayed making meaningful progress towards 
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climate change in order to focus more on “advancing Russia’s domestic and geopolitical 

interests'' (Kochteeva, 2021). Regardless of the governmental response, the harmful impacts of 

climate change are still being observed all throughout Russia. These impacts emphasize how 

important it is to teach people about the dangers of climate change so that they recognize its 

severity and can attempt to mitigate it.  

2.2.2. Impacts on Federal Republic of Germany 

German industry is commended as one of the most effective combatants of climate 

change, as it is transitioning from carbon reliant energy to more renewable energy. The current 

goal of the European Union is to reduce carbon emission by 30% by 2030. Germany has stated 

that it can reduce its carbon emission by 80% by 2050. Germany plans to surpass the 30% mark 

by reducing emissions by 40% in 2030, leading all of Europe (Lehr et al., 2008). In order to 

convert to renewable energy, the German industry has a large investment in the companies 

needed to make this conversion. The German industry produces a lot of materials for the 

Renewable Energy System, and because the global demand for renewable energy is increasing, 

so will the German Economy as they expand to international exports for the RES (Lehr et al., 

2008).  

 In contrast to Russia, the German economy will flourish if more countries switch to 

renewable energy. Germany is both a local European and global leader in reversing climate 

change, whereas Russia has been more passive with climate education and regulation, which has 

caused the Russian economy to depend more heavily on hydrocarbons. Just like Russia and 

Germany, the United States is at its own position in the prevention and mitigation of climate 

change.  
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2.2.3. Impacts on United States of America 

The United States is a larger producer of emissions than Russia; it stands as the second 

highest producer of emissions in the world (Conley & Newlin, 2021). In 2020, according to the 

Environmental Protection Agency, the USA released 5.2 billion metric tons of carbon dioxide 

into the atmosphere (EPA, 2021), more than 3 times larger than the amount of greenhouse gasses 

produced by Russia. The main industries in the US that are causing emissions are transportation, 

industry, electricity, agriculture and residential use (EPA, 2020). In the USA it is very common 

for each household to own an automobile that burns petroleum and produces greenhouse gases. 

This in tandem with the common use of trains, ships, trucks and planes has led to massive 

amounts of emissions, to the point where 29% of all emissions in the USA are attributed to 

transportation (EPA, 2020).  

The second largest sector in the USA contributing to emissions is electricity production, 

which makes up 25% of total emissions. This is largely due to the fact that 62% of the electricity 

generation in the USA comes from burning fossil fuels (EPA, 2020). In 2020 the USA saw a 

11% decrease in its emissions from 2019 (EPA, 2020) due to a decrease in driving due to the 

COVID-19 pandemic and a 14% decrease in emissions from transportation (EPA, 2020). There 

was also a 10.5% decrease in emissions from the electricity production sector as the USA made 

shifts away from coal and oil in order to invest in more natural gas and renewable energy sources 

(EPA, 2020). 

 Across the 48 states in the mainland of the USA the average rise in temperature is 

approximately equal to the rest of the world (Climate Central, 2019). However, parts of the USA 

have observed extreme temperature increases. For example, many cities in the southwest such as 
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Las Vegas, El Paso, Tucson and Phoenix have all observed at least a 2.4 degree celsius increase. 

This is a common trend in the states as most cities tend to have had a higher rise in temperature 

than the more rural areas (Climate Central, 2019). Overall, the rise in temperature in the USA is 

comparable with the average increase in temperature across the USA being 1.4 degrees celsius 

since 1970 (Climate Central, 2019). 

 The USA has been making progress towards climate change as according to the United 

States Government they have recently set a target aiming to cut emissions in half from the 2005 

levels by 2030 (2021). The government is trying to invest in new renewable technology that is 

less reliant on fossil fuels which produce greenhouse gases (2021). The progress from this plan 

can already be seen as emissions from the electrical production sector have been cut by 10.5% as 

a result of investments in new technology (EPA, 2020). 

2.3. Comparison of the Russian, American and German 

Environmental Curricula 

American, German and Russian environmental curricula are, in some cases, fairly 

similar. Just like with the current state of action, there are also varying levels of sentiment 

towards climate education. While some have made more progress than others, each system has 

its flaws and need for improvement. In the following section, the educational systems of Russia, 

Germany, and the United States will be discussed and compared, in the hope of better 

understanding their level of modern climate compatibility. 
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2.3.1. Russian Federation Education 

Environmental education is not currently required in Russia’s compulsory K-12 

curriculum (Kudryavtsev, n.d.). In general, there has been much expressed interest in 

environmental studies in Russia by advisors to the education system, but little work has been put 

into actually developing the curriculum. Surprisingly, in the unsteady education system in the 

1990s, “Environment” was taught in public schools for a brief period and included topics such as 

ecology and nature conservation (Kasimov et al, 2005). In 1994, higher universities were 

approved for two strands of environmental education- one on natural and social sciences and 

another focused on applied environmental engineering (Kasimov et al, 2005, p. 51). However, 

much of the details from that curriculum are now outdated. In the future with a unified national 

education plan from the government, climate change and environmental issues may become 

more public. 

2.3.2. United States of America Education 

The United States’ climate education is similar to Russia’s as not all of the states have 

mandatory climate education. The United States, as a whole, lacks a climate focused education. 

Currently, only 29 states and the District of Columbia have science standards that require climate 

education to be part of the educational framework in schools. Only 5 states have social science 

standards which require climate education to be part of the educational framework (Kwauk & 

Kane, 2022). Thus, most of the states do not have standards that make climate education 

compulsory. Therefore, many students are unaware of what climate change is and to what degree 

it is affecting the world. 12 states have even proposed legislation which interferes with the 

mandatory teachings of climate change. Many teachers want to change the United States current 
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climate education and make it more of a priority. A recent study by NPR revealed that around 90 

percent of teachers wish climate education was a priority. However, the study revealed that only 

45 percent of teachers actually teach it in their classes (NPR, 2019). A different study found that 

half of science teachers in the United States teach climate change for less than two hours every 

year (Plutzer et al, 2016). Thus, this education gap surrounding climate change affects people as 

they do not understand the significance of how climate change affects the environment. These 

studies show that climate education is not a priority in the United States’ educational system.  

In this way, the U.S.’ educational system regarding climate change is similar to Russia’s 

educational stance on this topic. Both of these countries are lacking necessary environmental 

education and its this educational gap that is negatively impacting students and the environment. 

2.3.3. Federal Republic of Germany Education 

Contrary to Russia, Germany has stressed environmental education since the 1960’s, and 

continues to do so today. However, it suffers very similar issues that both the United States and 

Russia do. A recent study questioned both the recent implementation and effectiveness of the 

current climate educational system. When investigating the current implementation of Education 

for Sustainable Development, shortened to ESD, in higher education in Germany, it was said in a 

recent study that, “...there is at least a slight integration of sustainability and sustainable 

development, which is particularly noticeable in the recent higher education acts and points to 

the general task, importance and responsibility of the universities.” (Singer-Brodowski, 2018). 

The same study goes on to state that while many German Federal states mention intent to focus 

on ESD, only one explicitly states it as a specific goal. (Singer-Brodowski, 2018). 
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Outside of regulation, there is also evidence that the current attitude of the general public 

towards the climate in Germany has had an effect on recent education. A study suggested that 

popular movements with the aim of environmental protection have helped advertise climate 

education. However, this same study again cites the incomplete integration of ESD in the 

classrooms of high schools and universities (Bolscho, 2006). In short, while German universities 

have taken significant steps in the direction of effective and regulated climate education, there 

are still many more improvements to be made. And unfortunately, it seems as though German 

climate education suffers from the same issues that plague the Russian and American systems; a 

lack of universal regulation and effective implementation.  

2.3.4. Education’s Impact on Climate Change 

With background on education, we now can ask if there is evidence that suggests 

teaching students climate change can lead to an improvement in future climate change actions 

such as limiting greenhouse gas emissions or pollution. In the US, recent research showed that if 

16% of high school students received climate change education, we could see a reduction in 

carbon dioxide by nearly 19 gigatons by 2050 (Cordero, Centeno & Todd, 2020). In order to 

educate students on climate change, the method of gamification can be implemented.  

2.4. Effectiveness of Gamification in Education and the Workplace 

Gamification is defined as “the strategic attempt to enhance systems, services, 

organizations, and activities, in order to create similar experiences to those experienced when 

playing games in order to motivate and engage students” (Hamari, 2019). Although games are 

thought of as being played solely for entertainment, they can also be educational and 

informative. A great example of the implementation of gamification is the use of Minecraft in 
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classrooms. A study of the use of Minecraft noted its benefits in helping to reinforce creativity, 

collaboration, and problem solving skills in a fun and engaging way (Petrov, 2014). When well 

done, gamification applies the fun and interactive elements of a game and incorporates it into an 

engaging learning tool.  

Gamification can boost students’ success by improving engagement with course materials 

and motivation to learn. Many students need additional motivation to stay focused and engaged 

in the classroom such as achievements or a way to measure their progress and success. In terms 

of gamification, these can be points, badges, leaderboards, etc. Every person likes achievements 

because they serve as a further measure of motivation. In 2017, a Canadian professor at 

Laurentian University taught their courses with the tool of gamification and created a survey at 

the end of the course. Over 75% of the students said they enjoyed the aspect of gamification, 

specifically the leaderboard feature (Langille, 2017). An experiment at the University of Hong 

Kong in 2015 examined if points, badges, and leaderboards are effective tools in students’ 

learning. In this study, it was reported that gamification tools help increase students’ learning by 

cognitively engaging students. 71.43% of learners in the treatment group were motivated and 

participated more because of the badges and leaderboard. 95.24% of the students in the treatment 

group were motivated by points and attempted new tasks to increase their points (Huang & Hew, 

2015). These findings show that gamification aids in cognitively engaging students. In this study 

particularly, the use of points, badges, and leaderboard were instrumental in increasing the 

students’ engagement (Huang & Hew, 2015). Another study in Rio Grande de Sul, Brazil in 

2020, showed that gamification tools help increase students’ engagement and found the gamified 

students participated more than the control students. These students had a larger number of 

logins, points, and badges. The gamified students were more engaged than the control students 
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due to the fun and interactive elements that gamification provides. It was also found that the 

gamified students had a higher accuracy of solutions in comparison to the control students 

(Smiderle et al., 2020).  

Gamification has been a reliable medium to get students to engage in learning and is 

gaining in popularity. Between 2010 and 2014, the number of scholarly papers posted online on 

Google Scholar alone increased from less than 100 to over 1,500 (Hamari, Koivisto & Sarsa, 

2012). This gain in popularity is likely due to the rise of gamification as an essential part of 

keeping students engaged while retaining the content’s educational value. Gamification has 

proven that it is a great tool for education and many studies have been done on a multitude of 

businesses to prove this. Two American researchers (Neil Howe & William Strauss) theorize that 

because of the technological boom, generations such as millennials are more responsive to 

gamification. Millennials’ minds search for any type of reward (Vinichenko et al., 2016). 

Millennials as well as other generations seek gamification because it gives them rewards for 

doing well. This theory explains that because the age of technology and screens coincides with 

millennials' childhood experiences, they relate well to the games because it is part of their lived 

experience. Millennials value games and rewards, so implementing it into the workplace is a 

great way to motivate and educate them.  

Gamification has shown to be an effective educational tool, and there are explicit factors 

that contribute to this. Improving student motivation, engagement, and enjoyment are big reasons 

as to why it is so effective (Hamari, Koivisto & Sarsa, 2012). Keeping students motivated and 

engaged allows them to learn material and enjoy it while doing so. It is important to understand 

what the participants look for in a game in order to appeal to these factors. For example, a study 

done on gamification implementation in a Russian company found that 51.6% of employees 
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preferred a game with prizes, whereas only 11.9% preferred a game with a virtual tour of some 

kind. When implementing gamification into the workplace, it is important to understand the 

preferences of the employees in order to make it most effective. (Vinichenko et al., 2016). 

Climate change is a very tough topic to discuss because of the world ending implications but it is 

the perfect subject for gamification for that same reason. 

Gamification has already been used in many educational settings to successfully educate 

people about climate change and pro-environmental behaviors (Ouariachi, Li, & Elving, 2020). 

In 2020, professors at the University of Granada published an article describing how the lack of 

education surrounding climate change is one of the major reasons that climate change is still an 

issue today (Ouariachi, Li, & Elving, 2020). This article also discusses how people’s behaviors 

towards the environment can improve if they are better educated about the topic. In this paper, 

numerous pro-environmental gamification platforms are measured and analyzed to see which 

ones would be best for this specific educational purpose. The researchers tested 181 platforms 

against their criteria, which included meaning, ownership, social influence, achievability, 

challenge, and credibility (Ouariachi, Li, & Elving, 2020). On this basis, the two best platforms 

were SaveOhno and JouleBug. These platforms were deemed to have the highest potential in 

engaging their users in pro-environmental behavior change. According to these authors, the 

elements in their study design are important for designers to consider when striving to 

incorporate climate change content into a gamification context (Ouariachi, Li, & Elving, 2020). 

As described in Table 1, the article also discusses that gamification platforms that have the 

potential to educate people about pro-environmental behavior change through motivational 

elements, considered to be of utmost importance in maintaining user engagement.  
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Meaning Person’s belief that he or she is doing 

something greater than themself 

Ownership  Feelings of owning or having a strong 

connection to something they want to improve 

Social Influence Activities inspired by what other people think 

Achievability  A goal or something in motion that one wants 

to achieve; the ability to be brought about or 

accomplished successfully 

Challenge Something one wants to overcome  

Credibility Something someone can be trusted with  

Table 1: User Engagement is increased by these Motivational Core Elements (Authors’ 

Table based on data from Ouariarchi, Li & Elving, 2020)  

This table provides us with some important insights on what aspects to focus on when 

designing a game. As mentioned in the study, these six points are key to making any effort in 

gamification as successful as possible. By utilizing these elements we can best produce a game 

that will be both fun and educational.  

2.5. Climate Risk Card Game 

The Climate Risks card game was created by Radley Yeldar and the Climate Disclosure 

Standards Board in 2021 from an executive drive to develop a game to educate students on 

climate change as shown in Figure 1 (CDSB, 2021).  
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Figure 1. Climate Risks Card Game (CDSM, 2022) 

At the beginning of the game the group picks a company card and reads the profile of that 

company. The group then looks through a set of risk cards each with different potential risks that 

a company may face due to climate change. They choose 6 risk cards that they feel apply to the 

company that they have selected. Next, players read through a set of mitigation cards and 

determine which 6 mitigations would best alleviate these risks. The group then turns over 6 

random event cards. Each event has some sort of climate related event and lists the mitigation 

cards that prevent harm to the company. Players earn points for each mitigation card they have 

that properly mitigates the event. Our group has taken inspiration from this game and will use it 

to create an improved game that will appeal to students.  
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2.6. Conclusion 

The prospect of education through gamification provides a promising opportunity for 

improvement in climate change. The climate situation has been steadily worsening, while both 

awareness and action have not seen a substantial increase. Both individual educators and 

institutions have implemented some forms of climate education to varying successes, however 

there is significant progress to be made. Gamification has become a new area of interest in all 

forms of education, with recent studies proving its effectiveness. Our project will take these 

opportunities and establish an effective new tool for climate change education.  
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3. Methodology 

3.1. Introduction 

The goal of this project is to create an educational board game focused on man-made 

climate change aimed at high school and university students interested in finance and business. 

This board game will introduce and increase these students’ knowledge of the current climate 

crisis and in the long term, promote sustainability and environmental welfare in future business 

leaders. 

In order to accomplish this goal, there are five objectives that we aimed to accomplish. 

First, we evaluated the best ways for businesses to become more sustainable and climate neutral. 

Next, we evaluated the level of climate education and areas for development, which gave us an 

idea of the educational content to include in our game. Then, we administered the original 

climate game to students and identified structural issues within the current game design and 

strengths that could be emulated in our own game. The last aspect of the project was to identify 

promising gamification strategies specific to board and card games. 

These objectives were organized into three main groups of game development: content, 

structure, and strategy. The first and second objectives fall into content; they were the necessary 

background knowledge to build the content of the game around. The third objective is the 

structure as it helped us understand the basics of game design, and how and why certain game 

aspects work and do not work. Lastly, objective four was the basis of our strategy. The concepts 

and ideas we learned from researching gamification were the main ideas on which we designed 

the game mechanics and style. 
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Finally, after developing the content, structure, and strategy of our game we documented 

the basic framework and layout of the game including how the game is played and the contents 

of the game. Below is an organizational chart laying out our goals and objectives. 
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Figure 2: Visualization of Methodology
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3.2. Objective 1: Evaluate businesses’ effects on climate change and 

approaches for becoming more sustainable and climate neutral  

Our team's first objective was to evaluate approaches for businesses to become more 

sustainable and climate neutral using foundational research. We identified the major industries 

that exacerbated climate change. Within each of these industries, we hoped to identify the 

anthropogenic sources of climate change, as well as risk mitigation approaches that had been 

attempted. The sources of climate change we researched were primarily recognizable to the 

average person, such as pollution, greenhouse gas emissions, or any other effect. This was 

because recognizability would allow the game to be more approachable for the public. 

3.2.1. Data Collection: Foundational Research 

Our main source for gathering this data was foundational research in Worcester 

Polytechnic Institute’s (WPI) extensive collection of journal articles, databases, and scholarly 

studies as well as news articles and papers through Google Scholar. Our initial research 

questions included: 

- What are the major climate change industries in the world? 

- What are the most harmful practices each industry participates in? 

- What are the long-term effects of this practice? 

- Where are the effects of this practice felt most harshly? 

- What are the best ways for this industry to mitigate this practice? 

- What are the expected costs for implementing this mitigation tactic? 
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For each of these questions we documented our findings from the research in written 

summaries of the articles. We also categorized the mitigation tactics we found according to 

various themes, as well as the potential business costs and benefits. By categorizing the tactics, 

we were able to assign values for use in balancing the game based on the effectiveness of the 

climate strategy. We used these learnings to develop a standard codebook containing themes and 

notes to help focus and analyze important aspects of climate change. 

3.2.2. Goal for Objective 1 

Overall, our goal for the first objective was to develop the content for our game and 

establish a body of relevant climate change information. It was imperative that this step be 

conducted thoroughly as it is the most visible part of the game and our project as a whole. 

Ultimately, we expected that our secondary research and development of a codebook would 

allow us to curate a table of cross-referenceable risk/solution content ideas for use in developing 

our game. The organization of our data allowed us to narrow the scope of risks/solutions to 

provide various strategic situations for players. 

3.3. Objective 2: Evaluate the levels of American climate education 

and areas for development  

Our second objective was to evaluate current levels and approaches to climate education 

and look at the potential areas for development. This objective served as a baseline for our 

project which determined the extent to which their climate education needs to be improved. We 

conducted in-depth research to learn how climate education is built into the curriculum of 

universities and high schools. Interviews were performed to help clarify any gaps in our 

preliminary research through WPI students.  
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3.3.1. Data Collection: Interviews  

We conducted interviews with WPI students to gain a deeper and more personalized 

understanding of climate education. To start, we drafted an email introducing ourselves, the 

project, the logistics of the interviews, and what we were looking for in the interviewees. This 

was then to different groups of students at WPI, such as IGSD, the wrestling team, and personal 

friends.   

We interviewed several students to gather a spread of data and information for us to find 

the common themes from the interviews. We set up the interviews and coordinated times and 

dates via email with the interviewees. The interviews were held on Zoom to allow for more 

availability. At the start of each interview a consent script was read which can be found in 

appendix A. Scheduled interviews included at least two team members and one student or 

individual at a time. This allowed for the individual to be able to voice as many of their opinions 

as arise. Individual interviews allowed for us to gain a deeper understanding of the interviewee’s 

motivations and interests in climate change. This also allowed for more time to discuss topics in 

greater detail, and took away the worry that can arise in group dynamics in an interview situation 

for both the interviewers and participants.  

Each team member properly introduced themselves at the beginning of the interview to 

ensure the interviewee knows who they are talking to. We also confirmed consent at the 

beginning of the interviews. Prior to the interview, we discussed who is leading the interview. 

There was one team member directing and asking the interview questions. The other team 

members were taking detailed notes and asking follow-up questions when it was appropriate. 

The interviews began with building rapport and a light conversation to put everyone at ease. 
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Then, we asked open-ended questions to have the interviewee point us in a direction that we 

want. For this objective in particular, we asked open-ended questions about climate education, 

allowing for a deeper dive with each participant. Our focus probes related to each subject’s 

educational experience with environmental topics can be found in Appendix B.  

3.3.2. Data Analysis: Inductive Coding 

Inductive coding was used to analyze the interviews and aided in finding common 

themes. Coding is the recognition of patterns in a large amount of data, in order to better 

understand it and easily extract the necessary information. Inductive coding is coding once the 

data is gathered; a codebook will be created after all of the interviews are completed (Yi, 2018). 

First, we started out with initial coding to get an overall sense of what the data looks like. 

Following this is line-by-line coding. This process is more specific as the data is analyzed with a 

closer eye. Once the line-by-line coding was finished, categories were now formed. The analysis 

and sorting of data allowed the categories to become apparent. The categorization of the data 

reflected the themes. The themes then showed us which patterns emerge from these interviews.  

3.3.3. Goal for Objective 2  

Our interviews with WPI students identified the subject’s knowledge of climate change, 

their knowledge of the implementation of climate education in their curriculum and how it has 

changed over the years, as well as opinions on how climate education could improve within their 

university. These interviews gave us a brief understanding of the current level of climate change 

education of American college students. This was an important insight as it aided us in better 

comprehending where climate change education is lacking, as well as where we could focus in 
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our attempt at climate education. We wanted our game to teach students new topics that they are 

not already familiar with. 

3.4. Objective 3: Test the original climate game with American 

students to identify its strengths and weaknesses 

 The third objective was to test the original climate game with American students to 

identify strengths and weaknesses on the structure of the game. The game structure refers to how 

the game is played, its rules and objectives, and the many possibilities for how we ultimately 

structure our game. Structure is the foundation for games and is crucial to our project. The 

different mechanics within our game impact how engaging and enjoyable the game is. It is 

crucial with educational games to engage the player to lead to a higher retention rate of the 

information and better help them understand the material presented (Smiderle et al., 2020). The 

best method for evaluating the engagement level of the original game is getting feedback from 

students. 

3.4.1. Data Collection: Focus Group 

In our efforts to define an effective structure, we gathered a focus group of WPI students 

to receive feedback about the original climate game. We used a screening survey through WPI’s 

Qualtrics survey system which includes basic demographic questions. We were then able to 

select students for the focus group, and we communicated to them the date, time and location of 

the focus group.  

  Once the focus group was assembled we read them our consent script which can 

be found in appendix A. Then we gave them initial instructions on what the game is and how 
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they are supposed to play it. The game was then given out to the participants and they read the 

directions as well as played through the game on their own. After the playthrough of the game 

ended they were given a quick survey to fill out. 

This survey consisted of questions, described in Appendix C, aimed to assess how 

engaging the original climate game was. After surveys have been collected we then lead a 

directed discussion with the focus group. During this discussion we asked them questions 

targeted at the game’s structural strengths and weaknesses, and gave them an opportunity to offer 

up their own ideas for improvement. This feedback, along with the surveys, was reviewed after 

the focus group concluded.  

3.4.2. Data Analysis 

As we reviewed the feedback from the discussion and written answers from the survey 

we used thematic analysis in order to identify key themes within the comments. We determined 

all the themes discussed by the participants, and wrote the comments that they made about each 

theme.  

 From this analysis we created a table with all the themes discussed during the focus 

group and all of the opinions of the respondents on the themes. This table provided us an easy 

way to quickly look at common structural themes that were discussed and clearly see the 

feedback given on them. All the feedback was examined within our group and incorporated into 

our game. 
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3.5. Objective 4: Identify gamification strategies specific to board 

games and card games 

The fourth objective was to develop a strategy for our own game by playing board and 

card games in order to take note of the similarities and differences between them. Gamification is 

an essential part of our project. By playing the games coupled with doing research on 

gamification, we were able to create a game that both appeals to young adults as well as be 

educational for them.  

 A great tactic to gain valuable knowledge of gaming strategies is playing a variety of 

games. Both board games and card games alike gave us insight into game design when we were 

creating our game. Climate change can be a difficult topic to discuss and learn about, but using 

gamification allows for a much less overbearing way to learn. Russia has an existing climate 

change game already, so we used ideas and strategies from it to improve it and made our game 

more appealing to college students and entrepreneurs.  

3.5.1. Data Collection: Game Experience 

 As a part of our research, we played board games to observe and document certain 

aspects that add to a game’s enjoyment and educational aspect. We created a document detailing 

what we personally enjoyed about the game, and wrote notes about the educational value when 

necessary. The notes were compiled and our group discussed them and highlighted similarities 

between games. We implemented these similarities into our own game and made it as enjoyable 

and educational as possible. 
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3.6. Objective 5: Prototype the basic framework and layout of the 

game including how the game is played and the contents of the 

game 

Finally, with the requisite knowledge gathered in Objectives 1 through 4, we began 

developing the prototype of the game. Prototyping the game heavily involved playtesting with 

WPI students. The students' opinions, collected through focus groups, helped in designing an 

engaging game that will educate people on local and global risks to the climate. This process was 

completed in three stages: ideation, testing, and revising. 

3.6.1. Ideation 

We first came up with the general parameters of the game. During the planning term, we 

brainstormed possible rule sets, boards, outlines, and points systems. During the ideation phase, 

we incorporated our knowledge of climate change and industrial impact into the game themes 

and mechanics. We also used many of the notes taken when playing and analyzing games, as we 

were able to pick out specific gameplay mechanics that we thought worked, or avoided ones we 

did not like. Once we laid out the initial idea of the game, we created a simple prototype version 

of the physical game. 
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Figure 3: First Prototype of Temperature Rising 

 This simplistic, and somewhat childish, prototype was used in the internal testing. It was 

developed in a short period of time and on a small budget, and was perfect in helping us refine 

and polish the game. 

3.6.2. Testing and Design Workshops 

Once the prototype and basic rules of the game were developed, the game was initially 

tested by our group. This testing consisted of playing the game while also discussing the rules, to 

see how things were balanced and generally assess the quality of play. Once we had gotten to a 

significant level of development, the game was played by several students from WPI. We 

conducted focus groups with the same general layout as defined in Objective 3. When testing 

with other students, we focused on the player’s enjoyment of gameplay, the educational quality, 
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and the players’ ease of understanding the rules. The questions asked in the focus group 

discussed the game and identified the player’s feelings and opinions about their experience. 

Specifically, during the discussion asked about how fun and engaging the game is, as well as if 

they felt more comfortable or knowledgeable about climate risks. Questions that were asked after 

the focus group testing can be found in Appendix C. 

The focus of our analysis post test was whether the students enjoyed playing the game. 

The feedback given by the testers was collected and discussed between the group, and 

improvements and adjustments were consistently made throughout the rest of the development of 

the game. 

3.6.3. Revising the game  

 Depending on our timeline and how many prototypes we came up with, we may have the 

same students test the game more than once. If so, we could change or add in questions, to help 

reflect on progress. For example: 

- Compared to the last time, was the game more fun? 

- Did you feel that the improved mechanic worked better this time? 

 Once feedback was collected from the testers, we revisited the ideation stage, and looked 

specifically at how we could improve the game based on the feedback. The feedback we received 

and analyzed shortly after, which included changes to the aesthetic, rules, flow of gameplay, and 

more. We were able to make many changes based on the user feedback, and finished with a 

product that is very much enjoyable and educational. 
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 After the focus groups were completed, the development of the game was concluded 

shortly after. During each iteration of revising, comments from the students and the planned 

changes were documented, alongside photos of any changes to the physical prototype. Since 

many of the changes included only the rules, and the physical game required very small 

adjustments, an entire new copy was not necessary. All of the changes that were made were 

documented or saved, as a way to preserve the development process for future evaluation. 

 The final prototype was run through the testing phase once more before presentation. The 

data collected was used to not only judge how the final product holds up to the original goals of 

the project, but also helped measure the progress the prototype made throughout the process. 

3.7. Acknowledgement of Research Limitations  

Throughout the term, we faced certain limitations that inhibited and prevented some data 

collection. The ideas presented here are what we expected to come across as we moved through 

our methodology during the term.  

Throughout the course of this project, many current events have affected and 

fundamentally altered our goals and available opportunities. The Russian Invasion of Ukraine 

that began on the 24th of February, 2022, unfortunately made it so that our group could no 

longer participate in joint efforts with the students from The Financial University under the 

Russian Federation. Originally, Russia sponsored this project because of the lack of state 

sponsored combating of climate change compared to the rest of the world, but due to the 

aforementioned war in Ukraine we were unable to continue working with our counterparts and 

sponsors.  
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It was decided that the scope of the project would be altered to fit a more international 

audience, including and accounting for the education and climate risks in the United States and 

Germany. Germany was chosen as a place of interest largely due to travel being rescheduled to 

Berlin. However, there is still the focus on the need for climate education in Russia, as well as 

the perspective of the business student and future entrepreneur. 
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4. Results and Discussion 

4.1. Findings from Game Content Research 

4.1.1. Results of Foundational Climate Change Research  

 In the early stages of our research we found that the industries causing the most climate 

change in the world were electricity generation, transportation, manufacturing, commercial and 

residential emissions, and agriculture (EPA, 2020). We narrowed down the broad industry of 

manufacturing into  mining and oil specifically, since they are among the largest and most well 

known industries that contribute to climate change. We also researched construction pollution 

and discovered it was responsible for nearly 11% of global CO2 emissions and replaced 

commercial emissions with the construction industry (Why the building sector, 2018). With these 

two stages of research combined, we decided to focus on the following industries for our game: 

Automotive Manufacturing, Construction, Electricity Generation, Agriculture, Petroleum, and 

Mining. 

We split these industries between our group members and each focused on an industry for 

further research. Automotive emissions are mostly generated by the use of fossil fuels. These 

account for about 27% of the US’s greenhouse gas emissions (GHG). Electricity generation is 

mainly in thermal power plants and accounts for about 25% of world GHG emissions (EPA, 

2020). Agriculture also has many negative effects on the environment. One of the most pressing 

is the runoff of pesticides which affect soil, natural ecosystems, and can lead to major water and 

wildlife destruction (World Wildlife Fund, 2021). Petroleum’s negative effects are physical 

drilling and the pollution due to poor practices. Infamous events such as the Deepwater Horizon 
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oil spill have dramatically affected the popular opinion on big oil and are great examples of 

major devastating effects large companies can have on the environment. 

Along with these specific company effects, there are also common climate change effects 

that we researched. For example, the thawing of permafrost in northern climates will cause the 

destruction of major infrastructures (Melnikov et al., 2022). This will cause roads and pipelines 

to be broken and worn down which will affect almost all companies. Another major climate 

change effect is the melting of icecaps and glaciers in the Arctic Ocean leading to major flooding 

(Conley & Newlin, 2021). In a similar vein, wildfires are also having a drastic effect on the 

environment. Wildfires cause the temperature in the region to increase and as the trees burn, they 

release plumes of carbon dioxide into the atmosphere (Hemp, 2005). Wildfires in Russian forests 

lead to Russia’s 2020 emissions to be one third higher than their emissions in 2019 (Conley & 

Newlin, 2021). Other effects present in our research were smog, construction of infrastructure 

causing the destruction of ecosystems, increased sea activity, and a global increase in the desire 

for green products. All of these, along with general knowledge on business, allowed us to come 

up with about 24 unique risks to companies for our game.  

From this point in our research, we looked in-depth at the risks we had laid out and 

delved into appropriate mitigation strategies for each. We formulated mitigation strategy cards 

by researching the risk cards and how to mitigate them. For example, smog is an environmental 

issue that is mainly caused by emissions from vehicles and industries (Britannica, 2019). Thus, 

the card that mitigates the effects of smog is “limit vehicular emissions.” This was the method 

used to create our mitigation cards.  
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4.1.2. Results of Interviews with American University Students 

We interviewed three Worcester Polytechnic Institute (WPI) students to gauge the level 

of climate change education present in American curricula. From our interviews, we found that 

students have a basic understanding of what climate change is and its effects on the environment. 

The students’ knowledge on climate change involved the ecological aspects of climate change; 

for example, temperatures rise, sea levels rise, and precipitation patterns change. The interviews 

revealed that WPI students believe there is a limited selection of climate education classes 

offered at their university. One of the interviewees, Connor Norton, a biochemistry engineering 

undergraduate, said, “that environmental aspects have not been taken into consideration in his 

biochemistry coursework thus far.” However, he did state that while environmental aspects have 

not been taken into consideration in his courses, sustainability tactics have been a point of 

discussion in a few of his classes. Martin Carrau, an industrial engineering undergraduate, also 

said that sustainability tactics have been frequently discussed in his classes.  

The theme of environmental importance was revealed from the inductive coding of these 

interviews. Connor said, “the topic of climate change is very important to me and it’s important 

to address it to help the future generations.” Kenneth Savage, an industrial engineering 

undergraduate, said, “the topic of climate change is very important to me. I think when people 

hear the word climate change, they think of rising sea levels and hotter days but it's so much 

more than that. It is a bigger and broader issue than most people think it is.” Martin remarked, 

“While climate change is of decent importance to me, I still try to be mindfully aware of it like 

not littering and cutting down on too much plastic. Small little things to keep in mind on a daily 

basis.” These responses show that even though climate change is of varying importance to 

people, everyone in our sample felt capable of contributing to solutions in a small way.  
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One of the important pieces of information we wanted to obtain from the interviews was 

to see if WPI stressed the importance of climate change and its impacts in its course offerings. 

Kenneth said, “the topic of climate change is shown in freshman year courses like the Great 

Problems Seminar, but outside of that, not really.” Connor’s view on this question was similar in 

the way that “they don’t stress it, but they do have a lot of green options on campus like 

recycling. They don’t go out of their way to stress it more than they need to.” Martin brought up 

an interesting point, “ that while the university shows the impact of climate change through the 

Green Team and recycling programs, it’s the professors’ pro-environmentalist agendas who 

stress the importance of climate change.” Martin took an Intro to Philosophy and Religion course 

and had a professor with a pro-environmentalist agenda who made all of the discussions about 

the importance of climate change.  

These interviews gave us valuable insight in American climate change education even if 

the sample was limited. The extent of the students’ climate knowledge was dependent on what 

classes they took and what professors they had. The students that took the AP environmental 

course or any environmental course had a deeper understanding of climate change than the ones 

that didn’t. The interviews also highlighted the rigidity of WPI’s engineering tracks and how it 

deterred the students from taking more environmental courses and electives.   

4.1.3. Discussion of Game Content Research 

 Our research on climate change and the main contributing industries has greatly aided in 

developing the educational content presented in our game. This research provided the necessary 

information to determine which industries were going to be used in the game as well as which 

risks and mitigation tactics would be beneficial to teach students about.  
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Our interviews with American students gave insight into the varying levels of climate 

change education in the American education system. The students all had a general 

understanding of climate change and some of its impacts but lacked depth of knowledge in how 

they could mitigate. The interviews revealed that these students are environmentally conscious 

and willing to educate themselves more on climate change. The students commented that they 

would take environmental courses if their schedules were more flexible; environmental courses 

were not a priority in their academic schedules. However, they still wanted to educate themselves 

on the topic of climate change, despite the scheduling restraints. This educational board game is 

a flexible option for students to educate themselves on climate change without interfering with 

their major courses. This game can be used as a tool that can provide a general overview of 

climate change to students who have not taken specific climate focused classes. Our fun and 

interactive board game can educate students outside of the classroom without disrupting their 

academic schedules.  

4.2. Findings from Game Structure Research 

4.2.1. Results from Structure Research 

As part of our guiding analysis for how to structure our game we conducted a focus group 

of the original Climate Risks game. This focus group was originally meant to be conducted with 

six players, as that is the recommended number of players for the game. However, on the day of 

the focus group three people were unable to make it leaving us with three participants. This 

ended up being beneficial as we were able to have a more meaningful discussion with the 

participants. Through our analysis it was found that the focus group participants mainly gave 

feedback on six different aspects about the game: competitiveness, risk and mitigation cards, 

companies, game aesthetics, and score. Participants were unsatisfied with the level of 
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competition within the game and felt that being able to win and improve above others would 

make it more fun. They also identified some problems with the selection of risk cards, as it was 

confusing for them to have to pick what risks apply to what company without prior knowledge. 

They felt that this section of the game required more info and more explanation, which the game 

did not provide. The majority of the focus group seemed to really enjoy the mitigation card 

aspect as they identified matching up the mitigation cards to prevent the risks as a fun game 

component. One participant also thought the mitigation cards could be confusing at times. They 

explained that this was because there was not much information about how to match up risk and 

mitigation cards on the actual cards themselves, so they were unsure of the best ones to match 

up.  

The focus group also thought that the companies needed to be adjusted. Their main 

complaint was that the company profiles were “bland” and could be a lot more in-depth. They 

also did not like the fact that towards the end of the game the specific company you had chosen 

had almost no impact on the outcome of the game.  

In terms of game aesthetics, the participants recommended adding more pictures and 

images to the game, and cutting some texton some of the cards. They felt that this would make 

the game more engaging.  

Finally, they were unsatisfied by the scoring dynamic of the game because they felt 

tallying up points was a little confusing. Also, since the random flipping of event cards was the 

way points were scored it led to the score being entirely based on chance. Players could choose 

effective mitigations that applied to their companies and sometimes it would not matter as the 

points were solely based on a completely random component. This meant that skill and strategy 

virtually did not factor into the players ability to earn points. 
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 We asked the participants to rank the enjoyment factor  of the game on a scale of 1-10 

and the average score among them was a 5.33. They did not seem to enjoy the game very much 

and they identified several ways for the game to improve. They had their own recommendations 

such as including a game board and adding a natural disaster and wildcard component to the 

game. They also wanted a game structure that allowed for a more complex strategy and allowed 

them to outplay one another. The table in Appendix E has specific details on the major 

comments given by the participants about the Climate Risks game. 

 Overall the information received from the focus group was very helpful and shared some 

similarities to our own thoughts on the game. This feedback helped to inspire our game and gave 

us an idea of how to structure our game in a way students would enjoy. 

 

4.2.2. Discussion of Climate Risks Focus Group Testing 

 This feedback from our focus groups provided a solid framework for the structure of our 

game. It became clear that students who played the original climate game were displeased with 

the lack of competition, as there was no true winner at the end of the game. When creating our 

game, our group made a conscious decision to make it very competitive, and increase the 

interactivity to get the participants more engaged. Having a clear win condition, seeing other 

players progress, and having all players working towards a common goal were game mechanics 

we incorporated in order to stimulate engagement.  We believed this aspect of the game would 

spur all the players to compete with each other to get to win the game. We also included certain 

mitigation cards that had the power to affect other players to further increase interaction among 

players. This was a fun aspect of the game that allows the player to interact with others in a 
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strategic way. Both of these game mechanics drastically improve the level of competition, 

interactivity, and engagement of our game.  

 In terms of handling the confusion surrounding mitigation and risk cards we wanted to 

streamline the process to make it less confusing.For example, when risk cards are flipped they 

specify what specific companies they apply to, instead of having the player guess which risks 

apply to which company. The purpose of the game is to educate the student, so it was confusing 

for them in the original game when they were asked to determine which risks apply to which 

companies, information they may not know. Instead the cards in our game clearly tell players 

what companies are impacted by the risk cards and teach about climate change risks. Another 

great piece of feedback obtained from the focus group was that mitigation cards should continue 

to be present in the game as mitigating risks as both groups found the mechanic enjoyable. 

However, we also found that the cardshad to be more clear and include more information to help 

players understand how they work and how to use them. 

 In order to improve the overall game aesthetics we determined that an actual game board 

should be created to track progress. The board is colorful and vibrant and has many game pieces 

for players to visually display their progress in the game. We also implemented individual boards 

specific to each player, with lots of graphics and in-game trackers, which contain a more in-

depth explanation of each company.  

 Finally, one of the biggest improvements to the game was creating a more complex game 

structure that allows for more strategy. The first game was extremely simplistic and the focus 

groups participants did not seem to enjoy how simple it was. Participants also pointed out that 

you could not replay the original climate game as you would essentially have the same player 



52 

experience each time. In our new game we increased the complexity in order to have a fun game 

that can be replayed with different strategies and lines of play. 

 

4.3. Findings from Game Strategy Research 

4.3.1. Results of Strategy Research 

Throughout the timeline of our project, we played several games and had in-depth 

discussions about the strengths, weaknesses, and designs of each. Each day we would select a 

game to play that we felt would supplement our data and contribute valuably to creating our 

own. Our group focused on many aspects of each game, including time length, number of 

players, interactivity, simplicity, and dependency on luck. Over the timeline we played the 

following games: Durak, Sushi Go, Catan, Offshore, Secret Hitler, and Coup. 

The games we played had varying time lengths, with the longest game lasting about an 

hour and a half, and the shortest lasting about ten minutes to play through. Card games such as 

Durak and Sushi Go both were about ten minutes to complete, but our group was able to play 

multiple rounds and learn new strategies for each. Games like Catan and Offshore were both 

over an hour, and were a bit more complicated than the card games. The time length for these 

board games did not allow our group to play them more than once, and learning them caused the 

first few turns to move a bit slowly. A third type of game our group played was a combination of 

both card and board games. Coup and Secret Hitler fell into this category and took about 20 

minutes to complete depending on the amount of players.  

Each game had a range of players, usually around 3-6. The only games that did not have 

this range were Secret Hitler and Catan. Secret Hitler had a range of 5-10 players and Catan had 

a much narrower range of 3-4 players. Because our group had the minimum number of players to 
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play Secret Hitler, we did not gain access to certain parts of the game as we did not advance as 

far. When playing Catan, one of our members had to sit out because of the narrow player range. 

Each other game we played we were able to have the correct amount of players and each game 

ran smoothly because of that.  

The next category our group gathered data on was the interactivity of games. The more 

interactive the game, the more fun we had playing it. When a game is interactive, education can 

be seamlessly added and instrumental when teaching players. During Coup, although players 

cannot make actions on their turn and advance in the game, they are able to react to other players 

advancing their game. Throughout the game we found those who paid attention when it wasn’t 

their turn were the most successful. Catan involves a trading system, which is extremely 

interactive and super useful while waiting for your turn. Sushi Go forces players to pay attention 

to others making moves in order to strategize for their gameplan, much like Coup. Secret Hitler 

barely had any interaction and is more of a discussion game. Although fun, it lacked the 

interaction the other games had and certain roles were much less fun depending on the round. 

When interaction is low, our group found that engagement also was low and the game became 

uninteresting. In order to avoid this we tried to make our game very interactive so players would 

feel engaged and learn about climate change. Our group enjoyed games with interaction much 

more as there was almost never a moment where everyone was not engaged. 

Many of these games were very simplistic, with Durak and Coup being the most 

straightforward. The longer games like Catan and Offshore were much more complex, but this 

could be considered a strength. After playing Catan our group wanted to play again and try out 

different strategies. Coup and Durak have the advantage of playing multiple games in one sitting, 
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but players may not be inclined to play them soon after. Catan and Offshore have the longevity 

to play multiple days in a row for multiple hours at a time.  

Finally, we focused on the aspect of luck in each game we played. If a player loses to 

luck, it can be discouraging and cause a dislike towards the game. Each game had a certain 

aspect of luck to each of them, with Durak and Sushi Go being impacted the most. Durak is 

played with a normal deck of cards, and the game is decided by what cards you draw. This is 

mitigated by various strategies and how you play with the hand you're dealt. Durak takes skill 

and strategy to dilute how much luck is needed, finding a nice balance. Integrating but balancing 

luck was an integral part of many of the games we played, except for Catan and Offshore. Sushi 

Go’s winner depended on what decisions you made with the cards, and Coup followed the same 

idea. Catan used a mechanic called Development Cards in order to integrate luck, as you did not 

know what type of card you would acquire. You also had to roll dice to take your turn in Catan, 

but the board told you which numbers had a statistically higher chance of being rolled. Offshore 

only had one deck of cards, and players were able to see three at a time, decreasing chance and 

making the same cards available to all players.  

The results generated by these games were instrumental in the creation of our game, and 

we took aspects from each in order to make our Climate Game. Combining what we learned 

about time length, number of players, interactivity, simplicity, and dependency on luck, our 

group was able to create a game that took each into close  consideration. 

4.3.2. Discussion of Strategy Research 

When studying the various types of games, we noted the strengths and weaknesses of 

each, and used this information in our game. To develop our game, we decided on five strategic 

aspects: time length, number of players, interactivity, simplicity, and dependency on luck 
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We decided that we wanted our game to take about an hour to play because our group 

really enjoyed the replayability of Catan and Offshore. We made sure that our game was 

balanced with 3-6 players, and that it played the same way each time no matter the amount of 

people playing it. We came to this decision because we did want the limitation of players Catan 

has or the functionality issues Secret Hitler has when playing with fewer players.  

Interactivity of games was a huge factor we considered in our development. Waiting until 

it is a player’s turn with nothing to do is extremely boring and can be the downfall of an 

otherwise fun and educational board game. We aimed to create a game similar to Durak that 

promotes player engagement the entire time. In our game, players pay attention to other players' 

turn, because each industry contributes to climate change, and because of this engagement 

players were able to learn a lot about climate change and its detrimental effects. 

We took inspiration from Catan for the complexity portion of our game, as it is more 

rewarding when playing and winning. Each part of our game is connected, from building up a 

company to mitigating risks that happen in the game.  Climate change is a complex topic that is 

not solved quickly, and our group tried to emulate that in the complexity of our game. Similarly, 

climate change is not predictable so we tried to implement chance and luck into our game. We 

did this through the drawing cards through a shuffled deck mechanic. We incorporated several 

aspects from these games we found enjoyable. We made sure to focus on the shortcomings as 

well so we did not make the same mistakes. After completing this objective our group had a very 

good idea of what we wanted our game to be and how we would create it.  
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4.4. Findings from Game Development 

4.4.1. Results of Game Ideation and Creation 

 With all of the information collected, the initial ideation phase of our game went very 

quickly and produced many ideas. We focused on brainstorming rules, pieces, mechanics and 

strategies, and taking detailed notes on all of the concepts considered. This process took place 

over the span of a week as we went through each person’s ideas, discussing each one as a group. 

There were certain criteria that we aimed to accomplish, such as ease of play, pacing, 

enjoyability, and educational value.  

 By the end of this brainstorming period we had a full game idea. Our game, Temperature 

Rising, would focus on a player attempting to build a company while also trying to mitigate their 

companies against the risks caused by climate change. In Temperature Rising there are six 

companies: agriculture, petroleum, mining, automotive, electrical and construction. Each player 

plays as a specific company as they attempt to progress through the game by building and 

upgrading their company's infrastructure. Each turn the infrastructure provides the player with 

income, but also gives the player emission tokens. Having too many emission tokens triggers the 

world temperature to rise, which is kept track of with a thermometer on the board, and causes a 

risk card to be flipped.  
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Figure 4. Risk Card and Applicable Mitigation Cards 

Each risk card represents a risk associated with climate change and a penalty on the card. 

Risks can be avoided by playing mitigation cards. The goal of Temperature Rising is to upgrade 

your company infrastructure to the maximum level, while also properly equipping your company 

with mitigation cards, so that you can manage the climate risks. There is also a mechanic in 

Temperature Rising where if the world temperature rises too high the game ends immediately 

and whoever has the most environmentally friendly company wins. More detailed rules can be 

found in Appendix F.  
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Figure 5: Game Prototype for Focus Groups 

We then constructed the physical prototype of the game out of construction paper. We 

created the game board, company profiles, risk cards, mitigation cards, and other various game 

pieces as seen in Figure 4. 

4.4.2. Results of Playtesting the Game Internally 

 Once the prototype of the game was developed we were able to begin playtesting 

internally with our group. There were many changes made very quickly to the rules and 

gameplay. This process lasted about one week as we went through five cycles of testing and 

revising the game, each noted as a separate playtest with its own set of notes being taken. Much 

of what we were doing was game balancing to make sure that players were generating enough 

money to pay for the costs of infrastructures and mitigation cards. Additionally, we were 

adjusting emissions per infrastructure and risk card penalties to make sure that the risk cards 

were punishing, but not game ending. Working with a prototype and analyzing the game as it 
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was being tested made it much easier to accurately assess certain aspects of the game. One of the 

aspects of the game that proved extremely challenging to develop was the pace and timing of the 

game. Only after three or four tests were we able to get it to our goal of around one hour, by 

making changes to income and how many infrastructures a player has to upgrade to win. After 

five separate iterations and tests, the game was at a stage where we were ready to test it in the 

focus groups. 

4.4.3. Results of Playtesting the Game Externally 

The first two focus group playtests of our game were conducted on April 19th with two 

groups of 4 and 6 people. During the focus groups participants were given the game rule book 

and all the game pieces and asked to play the game with no other instruction from the 

moderators.  

 One thing immediately apparent throughout both focus groups is a big learning curve to 

our game. Due to the complexity of the game, reading the rules, setup, and the first round of play 

took roughly 25 minutes in each focus group. We noticed that for the second round of gameplay 

both groups were able to get through the round in roughly 10-12 minutes. Towards the end, each 

turn was going much smoother and the players were able to complete a round rotation in about 6-

8 minutes. The long turns were largely due to confusion with the game mechanics. However, as 

demonstrated by the much quicker game rounds at the end, the players were able to catch onto 

the rules and understand the game much better. Many players commented towards the halfway 

mark that they had a solid understanding of the game by that point. During the playing of the 

game it was also pointed out that a few revisions or clarifications to the rulebook need to be 

made that would perhaps help players understand the game earlier. Some specific examples of 
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this were the selling of infrastructure, the equipping of mitigation cards, and a forewarning that 

disregarding the environment would heavily impact your company’s growth.  

 When prompted with what was enjoyable about the game the participants had a multitude 

of answers. The most common answer to what was enjoyable was the temperature rise mechanic. 

They enjoyed the logical flow of how having more company infrastructure leads to more 

emissions, which then cause the world temperature to rise, and then that triggers a risk card. 

They thought that this in-game mechanic was interesting as it accurately represents how climate 

change is caused in the real world. The second most common answer to what was enjoyable was 

the building of your company. People enjoyed being able to invest in infrastructure and upgrade 

and improve their companies as well as the benefits of having a bigger company. People also 

enjoyed the deep strategy in the game and having to balance investing in infrastructure while 

also investing in mitigation cards and green technology. 

 After discussing aspects participants liked we wanted to find what participants thought 

was confusing and what they would change or improve. The main complaint was that the rules 

were too confusing and the turns were taking too long. Some players felt like the game was too 

hard to understand and there was too much going on. Another common issue was the mitigation 

cards had  text that needed further explanation. People also thought that it was hard to see the 

benefit in buying mitigation cards because it was hard to understand what they actually did 

without seeing it firsthand. 

 Overall, people found the game enjoyable after learning how to play. When asked how 

enjoyable the game was on a scale from 1-10 the average answer was a 6.9, which shows 

improvement from the enjoyability of the original climate game. Many of the participants also 
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pointed out that since the game is complex and has a lot of strategy to it, it might be a lot more 

fun on a second playthrough.  

 After the first two focus groups it was clear changes needed to be made to the game to 

improve the clarity. Lots of changes and further specifications were added to the rule book, as 

well as reordering the rule book in order to have more important parts of the rules at the 

beginning instead of buried at the end.  

 A third and final focus group was conducted with the game on 4/22. This focus group 

consisted of 4 participants, but one of the participants was a returning player who was in the first 

focus group. The returning player managed to retain almost all the rules from their first 

playthrough and was able to greatly assist the other new players in learning the game. This 

combined with the improvements and further clarifications we made to the rules drastically 

improved the players’ comprehension of the game. This focus group went at the quickest pace as 

the players were able to learn all the rules and complete the first round in just 13 minutes, almost 

half the time of the first focus groups.  

 It was also clear that this group enjoyed the game more giving an average enjoyment 

rating of 7.25, which is .35 points higher than the last focus groups rating. Interestingly the 

returning player found this focus playthrough much more enjoyable and rated the game two 

points higher than they did the first time. They explained that there was much less confusion in 

this game and they were able to play fast paced while also using a lot of strategy.  

 As far as the education aspects of Temperature Rising, focus group participants noted that 

after playing, they were more aware of their company's impacts on the climate. Participants felt 

they could have delved more into the specifics but the length of the game and variety of options 

limited their experience.  
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 While the group did enjoy the game they also had some good comments and suggestions 

for improving the game and making it more balanced. Some of these included changing risk card 

prices to make them more fair, adjusting mitigation cards to make some less powerful, and 

making mitigation cards more clear. They also suggested creating a QR code for players to 

download rules on their phones and including a game discussion section at the end of the game 

for players to summarize what they learned and reflect on their playstyle. All of these changes 

have been incorporated into the game. 

4.4.4. Discussion of Game Development 

 The information we collected and analyzed prior to the beginning of development greatly 

simplified and shortened the ideation phase. By playing a large collection of games and laying 

out certain aspects and ideas that we saw work, we supplied ourselves with a guide to potential 

game aspects. There are three aspects of our game that we found to be imperative to properly 

designing the game; interaction between players and the consequences of actions, risk and 

mitigation cards, and variety of actions and illusion of choice. These aspects lie in the realm of 

what we believe will make our game effective and thus, educational to students. Likewise, by 

having climate change education as our focus it was relatively easy to get down the outline of the 

game.  

 When transitioning into the testing and revising phase of the game's development, we 

fully realized the time that this process would require. Not only did our internal playtesting 

sessions last hours and usually took up a large portion of the work day, documenting changes 

and keeping the prototype up to date also proved to be time consuming. The largest portion of 

the time spent during internal playtesting was brainstorming  changes to the rules and mechanics. 

The problems we found throughout the game did not have one clear answer. Many of these 
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problems, such as too little income in the early game, too many emissions being distributed, or 

too few risk cards being pulled, could be solved in multiple ways. As a group, we had to find and 

agree on the best way to solve the current problem, while also trying to not overcorrect or break 

the game in the process. 

 Game development was not a process our group had experience with  before the 

beginning of the project. research and preplanning before any development began created a very 

narrow timetable to fully develop the prototypes for ourselves. One of the biggest struggles that 

we faced towards the end of D term was the lack of availability of fellow students to participate 

in focus groups. This unfortunately limited the scope of our results and analysis of the final state 

of the game. This was partially brought upon by the uncertainty of our target testing audience; 

with the original plan of the Russian students changing to the possibility of German students, and 

finally to our classmates. This also made planning ahead in any significant amount difficult, as 

we were constantly unsure what opportunities would be available to us. 
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5. Recommendations 
  

The goal of our project was to develop an educational board game focused on teaching 

high school and university students about the current climate crisis and to promote long term 

environmental sustainability in future business leaders. To expand the potential and impact of the 

game in the future, Temperature Rising should be developed in numerous ways. This is not to 

say our project did not meet its goal but rather that there are several opportunities for future 

projects to improve on our work. 

One potential opportunity for a future project is to test Temperature Rising with 

international students. This was a stretch goal for our group but the development of international 

conflict in Ukraine made it near impossible. With a full term to collaborate with another 

international university, future project teams could test the effectiveness of our game and discuss 

potential aspects that may demand focus. As well as international students, Temperature Rising 

should be tested with high school students in order to assess the effectiveness of the game at 

various education levels. By expanding the target audience we can hope to educate more students 

earlier in their schooling, which should improve retention and internalization of climate change 

information.  

Another avenue for future development of Temperature Rising is key improvements to 

the physical game. Thorough designs of game pieces and the board proved to be too time 

consuming for our project but are essential if Temperature Rising is to be used in a commercial 

setting. The designs we used were elementary and were more focused on practicality for testing 

the game mechanics. Developing our models into more mature designs may also decrease some 
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confusion for players as well as increasing the desire to play the game. These physical aspects 

would become less important if Temperature Rising was digitized. 

One of the key ideas present at the beginning of our development was planning for an 

online video game version of our game. Many aspects of our game that were seen as confusing to 

focus group participants would be eliminated by digitizing the game, such as turn order and 

keeping track of income. Numerous trackers included on each company's individual board would 

be automated, allowing for the game to be played in a quicker fashion. Comments had been 

made in the focus groups that there were too many options for a beginner player. By digitizing 

the game, many options would not be available until later in the game and options could be 

easily suggested to players.  

The most appealing aspect to digitizing Temperature Rising would be the increase in 

availability to students around the world. In the hopes of manufacturing the game for popular 

use, the game would become costly due to the materials involved and the cost of manufacturing. 

This cost would not be realistic for students and certainly not for teachers attempting to have 

several games going in their classroom at the same time. If a video game version of our game 

was developed, there would be no physical pieces or manufacturing needed. In a similar vein, 

digitization of Temperature Rising would make translation and localization for international 

students much easier. In theory, a small team, such as a group of five students from the Financial 

University, would be able to do this once the groundwork for the video game was created. This 

would allow for increased accessibility as any student with access to a computer could play this 

game. This increase in availability would improve the knowledge of the information provided 

and hopefully fulfill our main goal- educating students on the consequences of climate change 

and promoting sustainable practices in future business leaders. 



66 

6. Impacts 

Ideally, our game will be seen as a useful educational tool for educators at high schools 

and universities, and will be implemented into their curriculums. Temperature Rising has the 

potential to help educate students who are unfamiliar or unconnected to the current state of the 

climate. However, the educational value of the game is limited somewhat by the content of the 

game; it does specifically mention the history and specifics of climate change, as well as what 

certain actions cause emissions or other damage to the climate.  

The message that we want players to walk away from Temperature Rising with is that 

actions taken with regards to the climate have large scale impacts on both individuals and the 

world. We want to support the idea that climate inaction is not only harmful but detrimental to 

the current situation. Players learned while playing Temperature Rising that ignoring 

implementation of mitigation cards and investment in green technology results in the temperature 

rising to a critical level. Temperature Rising will hopefully help many students learn about how 

to mitigate climate change and lead to a more sustainable world in the future.
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Appendices 

A. Consent Scripts: 

a. Interview Script 

Hello, we are a group of undergraduate students from Worcester Polytechnic Institute in 

Massachusetts, working in collaboration with the Financial University under the 

Government of the Russian Federation to create an educational board game aimed at high 

school and university students interested in finance and business. This board game will 

introduce and increase these students’ knowledge of the current climate crisis and in the 

long term, promote sustainability and environmental welfare in future business leaders. 

We are interested in hearing about your experience as part of the Financial University and 

your thoughts on the climate curriculum within the university. Your participation in this 

interview is voluntary and you may withdraw at any time. If you do wish to proceed, may 

we record this interview to help with our research and analysis? Additionally, please let 

us know if you would like to remain anonymous or if we are allowed to quote you. We 

will provide you with the opportunity and option to review our results before publication.  

b. Focus Group Script 

Hello, we are a group of undergraduate students from Worcester Polytechnic Institute in 

Massachusetts, working in collaboration with the Financial University under the 

Government of the Russian Federation to create an educational board game aimed at high 

school and university students interested in finance and business. This board game will 

introduce and increase these students’ knowledge of the current climate crisis and in the 
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long term, promote sustainability and environmental welfare in future business leaders. 

We are interested in your participation in a focus where you will play a previous version 

of a “climate risk card game” developed by the Climate Disclosure Standard Board and 

Radley Yeldar. After you have finished playing the game we will ask you to fill out a 

survey and participate in a group discussion led by us. The discussion will be recorded 

with both audio and video purely for analytical purposes. Your participation in this focus 

group is voluntary and you may withdraw at any time. Additionally, please let us know if 

you would like to remain anonymous or if we are allowed to quote you in our final report. 

We will provide you with the opportunity and option to review our results before 

publication.  

 

B. Sample Interview Questions 

a. Objective 2: Evaluate the level of Russian climate education 

and areas for development 

i. What do you know about climate change? 

Justification: We want to see what knowledge the subject has on climate change, if any.  

ii. How much information/knowledge have you learned about climate 

change in your education thus far? 

Justification: We want to see if climate change has been stressed in any of the classes the 

subjects’ have taken thus far.  
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iii. What environmental classes, or specifically climate change classes, 

are offered at your school, if any? 

Justification: We want to see if climate change has been implemented into the subjects’ 

curriculum.  

iv. How important is the topic of climate change to you? 

Justification: We want to understand if climate change is important to the subjects and if it is, to 

evaluate how important it is to them. 

v. If your university offered any environmental elective courses, 

would you take any? 

Justification: This question will reveal if the subject has any interest in the environment, 

especially since this topic might be outside of the subjects’ majors.  

vi. Do you think your university stresses the importances of climate 

change and its impacts on the country? 

Justification: We want to see the subject’s thoughts on how important climate change is to the 

Financial University. 

C. Questions and Discussions for Focus Groups 

a. On a scale from 1 to 10 (with one being no fun and ten being the most fun 

you have ever had) how enjoyable was this game? 
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Justification: This question will give us a baseline on how enjoyable people find the game and 

can be used as a way to quantitatively compare this game to the game we will eventually create 

once people have tested and rated our game. 

b. What parts of this game were fun and enjoyable? 

Justification: We want to be able to figure out what structural aspects of this game are enjoyable 

so we can emulate them in our own game. 

c. What parts of this game were boring and uninteresting? 

Justification: We want to determine structural aspects of this game that people did not like so we 

can avoid them. 

d. What parts of the game were confusing? 

Justification: A confusing game will only detract from its educational value so we want to 

eliminate structural aspects that are hard to follow. 

e. What suggestions do you have to improve the structure of this game while 

keeping the content the same? 

Justification: This question is good because we will still be in the brainstorming phase of our 

own game at this stage so any and all suggestions will be welcomed. 

f. What are some enjoyable Russian board games that you might model a 

new climate game off of? 

Justification: The game we are designing is for Russian students so it might be more engaging 

for them if it emulates games that they played while they were growing up. 



80 

 

 



81 

D. Schedule for D Term 
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E. Thematic Analysis of Original Climate Game Focus Group 

 

Theme Comments 

Competitiveness “It would be better if we competed against another team” 
Identified “getting points” as fun and enjoyable 

Risk cards “Choosing risk cards was hard to follow and had to be clarified a 
few times” 
Identified “prioritizing risks” as confusing 
Identified “not knowing which risks to prioritize” as boring and 
uninteresting 
“Maybe add natural disaster component” 
“Clearing up the risk choosing section in the directions would be 
helpful” 

Mitigation cards Identified “trying to match up the actions” as fun and enjoyable 
“Have more action cards and have a wildcard slot to add another 
action card which covers multiple risks” 
Identified “determining how to mitigate those risks” as fun and 
enjoyable 
Identified “choosing how to mitigate risks” as confusing 
“because we weren’t familiar with the subject or company to an 
extent” 
Identified “matching up the cards to try to have some semblance 
of risk management” as fun and enjoyable 

Companies “Company profile was a bit bland” 
“Weren’t familiar with the subject or the company to an extent” 
“More in-depth company backgrounds maybe” 
“Company profile was essentially irrelevant after risks were 
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chosen” 

Game aesthetics “Too much text, more pictures and less description would make 
it less boring” 
Recommended “making descriptions more concise and adding 
images” 

Scoring “Scoring was a bit confusing” 
“Largely based on chance” 
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F. Temperature Rising Game Instructions 

 
The Objective of the Game:  
The player’s goal is to have their company fully upgraded without increasing the global temperature 5C. If the temperature rises 5C 
the player with the highest climate score wins. The player must try to mitigate risk cards and limit their emissions.  
 
Game Pieces:  
1 Gameboard  
6 Company Profile boards  
54 Mitigation Cards 
70 Risk Cards 
54 Infrastructures 
10 Temperature Indicators 
35 Emission Tokens 
Money 
 
Order of Play: 
The youngest person in the group goes first, and then turn order goes in a clockwise rotation. 
 
Set up:  
Shuffle the mitigation cards and risk cards and place the two decks on the board. Hand each player their starting budget, $1,000,000. 
Each player will choose their company for the game and take the respective company board and pieces. Each player should also draw 
FIVE mitigation cards into their hand.  
 
Turn Overview: 
On each player’s turn, player’s can do the following in the order listed: 

1. Draw Emissions Tokens 



85 

a. Draw Risk Card if necessary 
2. Draw Income 
3. Choose ONE of the following actions 

a. Build infrastructure 
b. Equip a mitigation card 
c. Exchange with the mitigation card deck 
d. Invest in Green Technology 

4. Discard down to FIVE mitigation cards, or Draw UP to FIVE 
5. Adjust Climate Score (+1 for neutral, -5 if pulled Risk Card) 

 
Turns in Detail 
 

1. Emissions: 
To start each player's turn, the player will tally up their emissions. Each infrastructure generates a specified amount of emissions per 
turn, and green technology (if upgraded) counteracts a portion of them. A player should draw the total amount of emissions from the 
supply. Emissions are generated per infrastructure as follows: 
 

Infrastructure Level Level 1 Level 2 Level 3 

Emissions Generated +1E +2E +3E 

*See Green Technology Investments for Counteracts 
 
If a player has at least five emissions: they must pull a risk card. Their emissions get set back -5, and they read the risk card. The 
company places a temperature tracking piece on the thermometer, increasing the temperature by 0.5 degrees. The specified companies 
may mitigate the risk, or they may be unable to. If the player is unable to mitigate the risk card they cannot take an action this turn. 
They receive income unless otherwise specified and subtract five from their climate score. Then the turn is over.  
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1.1. Risk Cards 
When a player reaches at least five emissions, they will draw the top card from the risk card deck. Most risk cards can be mitigated 
with specific mitigation cards, as written on the risk card. A mitigation card must be already equipped in order to mitigate a risk 
card. If a mitigation card is in the player's hand, it has no effect on the risk card.  

Risk cards can vary from universal effects (affecting every player), to multiple effects (affecting two players), or even 
individual effects (affecting one company). If a risk card has a universal or multiple effect, the affected players each must 
mitigate the risk card on their own.  

Risk cards effects are immediate. After dealing with the effects, the player who drew the card should also decrease their climate 
score by -5 and increase the global temperature by 0.5 degrees.  
If the player who flipped the risk card cannot mitigate it, they lose their action for the turn. The player still collects income, and 
then their turn ends. If a player mitigates the risk, they proceed with their turn as normal.  
 

1.1.1. Company Advantages 
Each company has an advantage described on their company board. They are each immune to a certain type of risk card, meaning if a 
risk card is flipped and the company is targeted by it, they don’t need the mitigation card for it to not affect them.  

Electrical is not fully immune to any risk card, but takes half of the effect of both transportation and political risk cards. 
 
 

2. Income: 
After a player has taken their emissions and dealt with any risk cards, they draw their income from the supply. Each infrastructure 
generates a specific amount of income per turn on top of the $100,000 passive income. Income is generated per infrastructure as 
follows: 
 

Infrastructure Level Level 1 Level 2 Level 3 

Income Generated $100,000 $200,000 $300,000 
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3. Take an Action 
3.1. Building Infrastructure 

A player can choose to build infrastructure during their turn. Infrastructure generates income as well as emissions in a company's turn. 
There are three levels of infrastructure. A player can build as much infrastructure as they choose in a given turn, and are only limited 
by the amount of money they have and the current level they are on. A player must build all three infrastructures in a level in order to 
upgrade to the next level of infrastructure. A player cannot build infrastructures of different levels in the same turn. A company cannot 
go below zero in its income, and therefore players may need to sell their infrastructure to get back to a positive cash amount. The table 
represents each infrastructure and its cost to build as well as its price to sell.  
 
Cost Level 1 Level 2 Level 3 

Build Infrastructure $200,000 $500,000 $1,000,000 

Sell Infrastructure $100,000 $250,000 $500,000 

 
The amount of income and emissions generated by each infrastructure is as follows: 
 

Per infrastructure Level 1 Level 2 Level 3 

Income $100,000 $200,000 $300,000 

Emissions 1 2 3 

 
 

3.2. Equipping a Mitigation Card: 
A player can choose to pay to equip a mitigation card by paying the cost listed on the card. Mitigation cards are strategies that are able 
to mitigate risk cards so they do not have an impact on your company. A player may only equip one mitigation card a turn, only on 
their turn. A player can only have a specific amount of mitigation cards per level, but should always have 5 in their hand unequipped.  
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Player Level Level 1 Level 2 Level 3 

# of Equipped Mitigation 
Cards 

3 4 5 

 
 A mitigation card may also have a ‘passive effect’ written on it. As soon as the mitigation card is equipped the passive effect takes 
place.  

For example, if a mitigation card reads ‘half emissions next turn’, when tallying up emissions on your next turn, you should 
reduce them by half of what they are. If a mitigation reads ‘get out of risk card free’, even if the risk card doesn’t affect you the 
passive effect is used and goes away. 

Mitigation cards stay equipped for the entire game, even when they mitigate a risk card. Because a company is limited to a certain 
number of mitigation cards per level, if you move to equip more than the amount allowed, a company will need to swap the newly 
equipped card with another already equipped. When this occurs, the card being replaced is put at the bottom of the deck.  
Trading of mitigation cards is allowed, but it can only occur on a company's turn, after they have taken income.  
 

3.3. Exchanging with the Mitigation Card Deck: 
When exchanging mitigation cards with the deck, a player takes the top three cards from the mitigation card deck and looks at them. 
They may take only one mitigation card to exchange with a mitigation card in their hand. The two remaining cards are put at the 
bottom of the deck.  
 

3.4. Investing in Green Technology:  
A player can invest in green technology to lower their emissions every turn. Below is a table to show the costs and advantages of 
investing in green technology: 
 

Green Technology Level 1 Level 2  Level 3 Level 4 

Cost $250,000  $500,000 $1,000,000 $1,500,000 

Emissions  -1 -3 -5 -7 
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Certain mitigation cards have a passive effect that forces another company to upgrade green technology. The company selected must 
upgrade their green technology immediately and pay double the specified price. They purchase it as soon as the mitigation card is 
equipped, no matter the turn. This may cause a company to reach negative money, forcing them to sell off infrastructure on their next 
turn. 
 

4. Climate Score 
The climate score for each company represents how well a company reduces its emissions. To start the game each company’s climate 
score is zero, and each turn a company does not flip a risk card, their climate score goes up by one. If a company flips a risk card, their 
climate score decreases by -5. If the thermometer fills up before a player can upgrade their company fully, the company with the 
highest climate score wins.  
 
End Game and Winning 

 
The end of the game can be triggered by two events.  

1. Temperature Reaches 5C 
a.  If the global temperature reaches 5C, the game ends. The winner is the person with the highest climate score.  

2. Company Reaches Full Upgrades 
a. If a player upgrades all three of their infrastructures to level three, they have played their last turn and every other 

player gets one more turn. The winner is the company that has reached maximum upgrades. In the result of a tie (two or 
more companies have maximum upgrades), the climate score decides the winner. If there is still a tie, the winner is 
decided by which of those companies has the most income. 
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G. Risk Cards 

PR RISK PR RISK PR RISK PR RISK 

Building your company 
infrastructure leads to 

the destruction of a local 
ecosystem. Public 

outrage ensues. Pay 
$100,000. 

Building your company 
infrastructure leads to 

the destruction of a local 
ecosystem. Public 

outrage ensues. Pay 
$100,000. 

Building your company 
infrastructure leads to 

the destruction of a local 
ecosystem. Public 

outrage ensues. Pay 
$1,000,000. 

The construction site for 
your new infrastructure 

causes the destruction of 
a local ecosystem. Public 
outrage ensues. Both you 

and the construction 
company must pay 

$400,000. 

Mitigated by:  6  Mitigated by:  6  Mitigated by:  6  Mitigated by:  6  

PR RISK PR RISK PR RISK PR RISK 

A popular newsletter is 
published explaining how 
fossil fuels are the number 

one cause of global 
warming. Public outrage 

ensues. Both you and the 
petroleuml company must 

pay $400,000. 

A small local newspaper 
publishes a story about how 

your company is 
contributing to the climate 
change epidemic. Public 

outrage ensues.  
Pay $100,000. 

An online blogger determined 
to stop climate change gains a 

following and convinces 
people that large companies 

that use fossil fuels are 
harming the world. Public 

outrage ensues. Both you and 
the petroleum company must 

pay $400,000. 

TikTok star Charlie 
D’Amelio posts a dance 

video calling your 
company out for high 

emissions. Public outrage 
ensues.  

Pay $100,000. 
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PR RISK PR RISK PR RISK PR RISK 

Mitigated by: 1, 6  Mitigated by: 1, 6  Mitigated by: 1, 6  Mitigated by: 1, 6  
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WF RISK WF RISK WF RISK WF RISK 

Due to temperature rise 
workers experience 

heat exhaustion at work. 
Some of them decide to 

go on strike. Pay 
$100,000. 

Due to temperature rise 
workers experience 

heat exhaustion at work. 
Many of them decide to 

go on strike. Pay 
$400,000. 

Due to temperature rise 
workers experience 

heat exhaustion at work. 
All of them decide to go 

on strike. Pay 
$1,000,000. 

The heavy machinery in 
your factories combined 
with the temperature rise 

have led to unhealthy 
factory conditions. Many 
workers decide to go on 
strike. Both you and the 

automotive company must 
pay $400,000. 

Mitigated by: 15,16 Mitigated by: 15,16  Mitigated by: 15,16  Mitigated by: 12, 15,16  

WF RISK WF RISK WF RISK WF RISK 

The universal outcry for 
more climate change 
regulations has not 

been answered. Many 
workers decide to go on 

strike to protest. 
Everyone must pay 

$400,000. 

Increased rain leads to 
pesticide runoff on farms 
causing a food shortage. 
Workers get hungry on 

the job and lose 
productivity. Both you and 
the agriculture company 

must pay $400,000. 

Increased rain leads to 
pesticide runoff on 

farms causing a food 
shortage. Workers get 
hungry on the job and 
lose productivity. Pay 

$400,000. 

Increased emissions 
have generated some 

smog in the surrounding 
area. Workers begin to 

develop respiratory 
diseases decreasing 

productivity. Pay 
$100,000. 
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Mitigated by: 1, 5, 6, 16 Mitigated by: 12,16 Mitigated by: 12,16 Mitigated by: 4, 5, 6, 8 

 
 

PR RISK PR RISK PR RISK WF RISK 

A large study is published 
about how large companies 
that produce high amounts 
of emissions are the driving 
factor behind the increasing 
global temperature. Public 
outrage ensues. Everyone 

must pay $400,000. 

In response to the 
impacts felt by climate 

change consumers start 
to seek out products 
made by sustainable 

companies. Pay 
$400,000. 

In response to the global 
impacts felt by climate 

change consumers start 
to seek out products 
made by sustainable 
companies. Everyone 
must pay $1,000,000. 

Increased emissions have 
generated lots of smog in 

the surrounding area. 
Workers begin to develop 

respiratory diseases 
decreasing productivity. 

Pay $400,000. 

Mitigated by: 1, 6  Mitigated by: 4, 5  Mitigated by:  4, 5  Mitigated by: 4, 5, 6, 8 

WF RISK WF RISK PO RISK PO RISK 
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Increased emissions, 
especially from electricity 

generation, have generated 
lots of smog in the 

surrounding area. Workers 
begin to develop respiratory 

diseases decreasing 
productivity. Both you and 

the electrical company must 
pay $400,000. 

Increased emissions 
have generated lots of 
smog across the world. 

Workers begin to 
develop respiratory 

diseases decreasing 
productivity. Everyone 
must pay $400,000. 

Pollution from your 
company leads to an 

increase in cancer and 
heart disease in 

nearby 
neighborhoods. 

Lawsuit ensues. Pay 
$100,000. 

The EPA finds your 
company to be in 

violation of the Clean 
Air act. Lawsuit 

ensues. Pay 
$1,000,000. 

Mitigated by: 4, 5, 6, 8 Mitigated by: 4, 5, 6, 8 Mitigated by: 1, 12 Mitigated by: 1, 11 

 

PO RISK PO RISK PO RISK PO RISK 

You pursue litigation 
against a rival company 
due to the fact that they 

are producing more 
emissions into the air 
than they are allowed 
to. Choose a company 
and they pay $100,000. 

You pursue litigation 
against a rival company 
due to the fact that they 

are producing more 
emissions into the air 
than they are allowed 
to. Choose a company 
and they pay $100,000. 

As a result of the Paris 
Accords your country has 
decided to reduce country 
wide emissions. However, 
since a reduction has not 

taken place the 
government decides to 

sue all the companies still 
in violation. Everyone 

pays $400,000. 

The government 
begins spreading 
awareness about 

bad practices 
common in 

companies. Pay 
$100,000. 
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Mitigated by: 1, 11 Mitigated by: 1, 11 Mitigated by: 1, 11 Mitigated by: 11 

PO RISK PO RISK PO RISK PO RISK 

The government 
begins spreading 

awareness about bad 
practices common in 

companies. Pay 
$400,000. 

The government 
begins spreading 

awareness about bad 
practices common in 
companies. Everyone 
must pay $100,000. 

A young politician 
takes issue with your 

company and 
pressures you to 

pursue climate action 
more aggressively. Pay 

$400,000. 

Bad public reputation 
has caused additional 
emission regulations 
to be placed on your 

company. Pay 
$400,000. 

Mitigated by:  11 Mitigated by:  11 Mitigated by:  1 Mitigated by:  1,11 

 

PO RISK PO RISK PO RISK PO RISK 
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The government needs 
to reach its goals for 

decreased emissions. 
They identify your 

company as an issue 
and impose small 

emission regulations. 
Pay $100,000. 

The government needs 
to reach its goals for 

decreased emissions. 
They identify your 

company as an issue 
and impose large 

emission regulations. 
Pay $1,000,000. 

The government needs 
to reach its goals for 

decreased emissions. 
They impose new 

emission regulations 
for the country. 

Everyone must pay 
$400,000. 

As part of a new 
countrywide policy every 
company must provide 
updated and accurate 
emissions data to the 

government. Failure to 
do so results in a fine. 

Everyone must pay 
$400,000. 

Mitigated by:  2,4,5 Mitigated by:  2,4,5 Mitigated by:  2,4,5 Mitigated by:  2,4,5 

PO RISK PO RISK TR RISK TR RISK 

The government 
demands your 

company present its 
most recent emission 
data or incur a fine. 

Pay $400,000. 

The government 
demands your 

company present its 
most recent emission 
data or incur a hefty 

fine. Pay $1,000,000. 

Due to increased 
rain the water level in 

transport canals is 
too high to travel in. 

Pay $400,000. 

Due to increased 
dryness the water level 
in canals is too low to 

transport in. This affects 
mining especially. Both 

you and the mining 
company must pay 

$400,000. 

Mitigated by:  2,4,5 Mitigated by:  2,4,5 Mitigated by:  3,9,10 Mitigated by:  3,9,10 
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TR RISK TR RISK TR RISK TR RISK 

Due to flooding of 
streets trucks are 
unable to get gas. 

Pay $100,000. 

Due to flooding of 
streets trucks are 
unable to get gas. 

Pay $400,000. 

Due to flooding of streets 
trucks are unable to get 
gas. This is especially 

detrimental to the 
automobile company. 

Both you and the 
agriculture industry must 

pay $400,000 

Due to flooding 
materials are unable 
to transport through 
certain regions. Pay 

$400,000. 

Mitigated by:  3,9,10 Mitigated by:  3,9,10 Mitigated by:  3,9,10 Mitigated by:  3,9,10 

TR RISK TR RISK TR RISK TR RISK 

Due to flooding 
materials are unable 
to transport through 
certain regions. Pay 

$1,000,000. 

Due to massive floods 
materials are unable to 

make it through 
transport paths. 

Everyone must pay 
$400,000. 

Increasing temperature 
leads to more frequent 
hurricanes. Seaports 

are destroyed. 
Everyone must pay 

$1,000,000. 

Due to smog in your 
area, transportation 
vehicles are unable 

to travel. Pay 
$100,000. 
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Mitigated by:  3,9,10 Mitigated by:  3,9,10 Mitigated by:  3,12 Mitigated by:  4,6,8 

 
 
 

TR RISK IF RISK IF RISK IF RISK 

Due to heavy smog, 
transportation 

vehicles are unable 
to travel. Everyone 
must pay $400,000. 

Increased global 
temperature has caused 
heavy rainfall in certain 
areas. As a result your 
company infrastructure 

floods. Reduce the level of 
one of your infrastructures. 

Increased global 
temperature has caused 
heavy rainfall in certain 
areas. As a result your 
company infrastructure 

floods. Reduce the level of 
one of your infrastructures. 

Increased global temperature 
has caused heavy rainfall in 

certain areas. As a result your 
company infrastructure floods, 

underground mines are 
particularly susceptible. Both 
you and the mining company 

must reduce the level of one of 
your infrastructures. 

Mitigated by:  4,6,8 Mitigated by:  9,14,12 Mitigated by:  9,14,12 Mitigated by:  9,14,12 

IF RISK IF RISK IF RISK IF RISK 
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Increased global temperature 
has caused heavy rainfall in 

certain areas. As a result 
your company infrastructure 

floods, crop fields are 
particularly susceptible. 

Reduce the level of one of 
your infrastructures. 

Temperature rise has 
caused the melting of 

glaciers and polar ice caps 
leading to lots of floods 

that damage infrastructure. 
Everyone must reduce the 

level of one of their 
infrastructures. 

Due to temperature rise 
land that used to be 

permanently frozen has 
begun to thaw and 

refreeze causing erosion of 
infrastructure. Reduce the 

level of one of your 
infrastructures. 

Due to temperature rise 
land that used to be 

permanently frozen has 
begun to thaw and 

refreeze causing erosion of 
infrastructure. Reduce the 

level of one of your 
infrastructures. 

Mitigated by:  9,14,12 Mitigated by:  9,14,12 Mitigated by:  7,13,12 Mitigated by:  7,13,12 

 
 

IF RISK IF RISK IF RISK IF RISK 

Due to temperature rise 
land that used to be 

permanently frozen has 
completely thawed out 
causing the collapse of 

infrastructure. Reduce the 
level of two of your 

infrastructures. 

Due to temperature rise 
land that used to be 

permanently frozen has 
begun to thaw and 

refreeze causing erosion of 
infrastructure. Everyone 
must reduce the level of 

one of their infrastructures. 

A large storm caused 
by the rising 

temperature damages 
your infrastructure. 
Reduce the level of 

one of your 
infrastructures. 

A large hurricane 
caused by the rising 

temperature completely 
destroys your 

infrastructure. Reduce 
the level of two of your 

infrastructures. 

Mitigated by:  7,13,12 Mitigated by:  7,13,12 Mitigated by:  12,14 Mitigated by:  12,14 
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EC RISK EC RISK EC RISK EC RISK 

The increased 
temperature has caused 

a drought. Crop yield 
falls heavily. The 

agricultural industry can 
not collect income on 

their next turn. 

A heat wave causes 
manufacturing 

equipment to overheat. 
The automobile 

company can not 
collect income next 

turn. 

The rising sea level 
causes flooding of 
mines. The mining 
company can not 

collect income next 
turn. 

A construction project 
gets delayed due to 
heavy storms. The 

construction company 
can not collect income 

next turn. 

Unmitigatable Unmitigatable Unmitigatable Unmitigatable 

 
 
 

EC RISK EC RISK TEMP RISES TEMP RISES 

Large hurricane 
causes power outages 

across a large area. 
Electrical company 

can not collect income 
next turn. 

Storm at sea causes 
a large oil spill. 

Petroleum company 
can not collect 

income next turn. 

Increased dryness in 
wooded areas causes 

a forest fire. The 
temperature 

immediately gets 
raised again and you 

lose your turn. 

Increased dryness in 
wooded areas causes a 

forest fire. The 
temperature 

immediately gets raised 
again and you lose your 

turn. 
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Unmitigatable Unmitigatable Unmitigatable Unmitigatable 

TEMP RISES TEMP RISES   

Increased dryness in 
wooded areas causes a 

forest fire. The 
temperature 

immediately gets raised 
again and you lose your 

turn. 

Increased dryness in 
wooded areas causes a 

forest fire. The 
temperature 

immediately gets raised 
again and you lose your 

turn. 

  

Unmitigatable Unmitigatable   

 

H. Mitigation Cards 

1 2 3 4 



102 

Hire a public relations 
specialist to help 

manage reputation. 
Costs $600,000 

 
PR: 5/11 
PO: 7/16 

Hire an analyst to track 
greenhouse gas 

emissions. 
Costs $300,000 

 
PO: 6/16 

Invest in different means 
of material transportation 
within your company i.e. 

trucks, freight trains, 
planes, ships etc.  
Costs $450,000 

TR: 9/11 

Reduce transportation 
needs in your company to 
limit vehicular emissions 

within your company. 
Costs $600,000 

PR: 2/11 
WF: 4/11 
PO: 6/16 

 Next turn, reduce 
emissions by half.   

5 6 7 8 

Limit use of fuel and 
electricity by reducing power 

use in your company.  
Costs $650,000 

PR: 2/11 
WF: 4/11 
PO: 6/16 

 

 Plant a field of trees in 
order to offset 

emissions. Costs 
$650,000 
PR:9/11 
WF:4/11 
TR:2/11 

 

Utilize a national 
permafrost monitoring 

network to avoid building 
infrastructure on areas 

susceptible to permafrost 
melt.  

Costs $200,000 
IF: 4/11 

Limit the use of coal as 
fuel.  

Costs $300,000 
WF: 4/11 
TR: 2/11 

  
Immediately improve your 

climate score by two points 
after equipping. 

Next turn, reduce 
emissions by half. 
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9 10 11 12 

Build flood barriers in your 
infrastructure to limit the 

effects of flooding.  
Costs $650,000 

TR: 8/11 
IF: 5/11 

Have alternative suppliers 
for materials in case they 

are unable to make 
deliveries. 

Costs $400,000 
TR: 8/11 

Hire a climate specialist 
lawyer on retainer.  

Costs $450,000 
PO: 8/16 

Improve infrastructure to 
make it safer and more 

resilient to wear and tear.  
Costs $750,000 

WF: 3/11 
PO: 1/16 
IF: 11/11 

  
Immediately improve climate 

score by one point after 
equipping. 

 

13 14 15 16 

Invest in better 
insurance on 

infrastructure in areas 
liable to permafrost 

melt.  
Costs $200,000 

IF:4/11 

Invest in better insurance 
on infrastructure in areas 

liable to storm and 
flooding.  

Costs $350,000 
IF:7/11 

Provide free water and 
AC to workers to prevent 

heat exhaustion.  
Costs $300,000 

WF: 4/11 

Invest in insurance to 
protect your production 

process i.e. strike 
insurance, crop insurance 

etc. Costs $350,000 
WF:7/11 
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After equipping this, you are 
immune to the next risk card 

that affects you directly. 

After equipping this, you are 
immune to the next risk card 

that affects you directly. 

Increase in worker productivity 
improves passive income by 

$50,000 

After equipping this, you are 
immune to the next risk card 

that affects you directly. 

 

17 17 17 

Force another company to 
make green investments 
at double the price. Can 
not be played against a 

company that has already 
invested in level two 
green technology. 

 

Force another company to 
make green investments 
at double the price. Can 
not be played against a 

company that has already 
invested in level two 
green technology. 

Force another company to 
make green investments 
at double the price. Can 
not be played against a 

company that has already 
invested in level two 
green technology. 

   

17 17 17 

Force another company to 
make green investments 
at double the price. Can 
not be played against a 

company that has already 

Force another company to 
make green investments 
at double the price. Can 
not be played against a 

company that has already 

Force another company to 
make green investments 
at double the price. Can 
not be played against a 

company that has already 
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invested in level two 
green technology. 

 

invested in level two 
green technology. 

invested in level two 
green technology. 

   

 


	Gamification of Climate Risk Mitigation in Global Education
	Abstract
	Acknowledgements
	Authorship
	Table of Contents
	1. Introduction
	2. Background
	2.1. Introduction
	2.2. Climate Change Impacts in Russia, Germany and the United States
	2.2.1. Impacts on Russian Federation
	2.2.2. Impacts on Federal Republic of Germany
	2.2.3. Impacts on United States of America

	2.3. Comparison of the Russian, American and German Environmental Curricula
	2.3.1. Russian Federation Education
	2.3.2. United States of America Education
	2.3.3. Federal Republic of Germany Education
	2.3.4. Education’s Impact on Climate Change

	2.4. Effectiveness of Gamification in Education and the Workplace
	2.5. Climate Risk Card Game
	2.6. Conclusion

	3. Methodology
	3.1. Introduction
	3.2. Objective 1: Evaluate businesses’ effects on climate change and approaches for becoming more sustainable and climate neutral
	3.2.1. Data Collection: Foundational Research
	3.2.2. Goal for Objective 1

	3.3. Objective 2: Evaluate the levels of American climate education and areas for development
	3.3.1. Data Collection: Interviews
	3.3.2. Data Analysis: Inductive Coding
	3.3.3. Goal for Objective 2

	3.4. Objective 3: Test the original climate game with American students to identify its strengths and weaknesses
	3.4.1. Data Collection: Focus Group
	3.4.2. Data Analysis

	3.5. Objective 4: Identify gamification strategies specific to board games and card games
	3.5.1. Data Collection: Game Experience

	3.6. Objective 5: Prototype the basic framework and layout of the game including how the game is played and the contents of the game
	3.6.1. Ideation
	3.6.2. Testing and Design Workshops
	3.6.3. Revising the game

	3.7. Acknowledgement of Research Limitations

	4. Results and Discussion
	4.1. Findings from Game Content Research
	4.1.1. Results of Foundational Climate Change Research
	4.1.2. Results of Interviews with American University Students
	4.1.3. Discussion of Game Content Research

	4.2. Findings from Game Structure Research
	4.2.1. Results from Structure Research
	4.2.2. Discussion of Climate Risks Focus Group Testing

	4.3. Findings from Game Strategy Research
	4.3.1. Results of Strategy Research
	4.3.2. Discussion of Strategy Research

	4.4. Findings from Game Development
	4.4.1. Results of Game Ideation and Creation
	4.4.2. Results of Playtesting the Game Internally
	4.4.3. Results of Playtesting the Game Externally
	4.4.4. Discussion of Game Development


	5. Recommendations
	6. Impacts
	References
	Appendices
	A. Consent Scripts:
	a. Interview Script
	b. Focus Group Script

	B. Sample Interview Questions
	a. Objective 2: Evaluate the level of Russian climate education and areas for development

	C. Questions and Discussions for Focus Groups
	D. Schedule for D Term
	E. Thematic Analysis of Original Climate Game Focus Group
	F. Temperature Rising Game Instructions

	The Objective of the Game:
	Game Pieces:
	Order of Play:
	Set up:
	Turn Overview:
	Turns in Detail
	1. Emissions:
	1.1. Risk Cards

	2. Income:
	3. Take an Action
	3.1. Building Infrastructure
	3.2. Equipping a Mitigation Card:
	3.3. Exchanging with the Mitigation Card Deck:
	3.4. Investing in Green Technology:


	End Game and Winning
	G. Risk Cards
	H. Mitigation Cards


