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About Canadian Cap and Trade Simulation (CCTS)
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Canadian Cap and Trade Simulation (CCTS) is a game, or system of rules and constraints, through which students roleplay and make decisions as part of a simulated carbon tax/cap and trade market system. The game’s educational outcomes and the concepts it models for players are introduce them to the complex dynamics and politics of carbon reduction in Canada.

CCTS educates students on the complex dynamics of Canadian cap and trade/carbon tax systems. Within it, the market conditions, regulated emitter characteristics, data sets or boundaries, as well as the choices or strategies that can be explored, are all derived from real-world equivalents and expert analysis. The political dynamics and changing goals of shifting government/regulation and climate change are in part represented here. So too are the constraints and affordances of moving from industries or processes reliant on fossil fuels in certain provinces to less emission-heavy alternatives. By taking on the role of a Regulated Emitter or Regulator students learn the ins and outs of cap and trade in Canada via a form of experiential learning.

In addition, the systems and constraints of CCTS are flexible enough that if a class instructor or researcher wished to narrow or widen the existing game model to reflect a very specific type of cap and trade market/system that currently exists, did in the past, or might in the future (changing the emission caps and conditions for compliance, adding or subtracting or tweaking regulated emitter cards/options), they could. The game’s text (the modifiers and text) is editable in spreadsheet/.csv format as part of a repository of game data, while the cards themselves can be added to or otherwise modified using PDF editing software for further refinement.


About the Authors and Artist

Alex Fleck is a English PhD candidate and project game designer from the Games Institute (University of Waterloo). He has experience designing and testing games/simulations for knowledge mobilization in classrooms, research, and public-facing contexts.

Jason Grove is a Continuing Lecturer in Chemical Engineering (University of Waterloo) and has extensive experience in carbon management through consulting experience with the Delphi Group. He has developed and taught two online courses and is highly experienced in program evaluation as the leader of the program outcomes assessment and continual improvement programs for chemical and nanotechnology engineering for the past five years.

Neil Randall is the Executive Director of the Games Institute and the Chair of the Council for Responsible Innovation and Technology at the University of Waterloo. An Associate Professor in the Department of English, he has developed Game Studies courses at the undergraduate and graduate level and supervised numerous related Masters and PhD projects. He has designed simulations games that have been commercially released.

Krystyna Oakman is a writer, designer, and artist working in multimedia contexts. Besides the art assets for CCTS, her work includes graphic design and writing for The Centre for Addiction and Mental Health’s Digital Health Innovation Strategy and the Breakwater Institute for Occupational Stress and Trauma.



Accessibility Statement

Our team developed Canadian Cap and Trade Simulation with a commitment to accessibility and usability for all learners. Our authors and artist have addressed all known accessibility issues to the best of their abilities. In order to meet the requirements of the Accessibility for Ontarians with Disabilities Act (AODA), all digital content and interactive components conform to WCAG 2.0 Guidelines at success criteria Level AA.



Funding Statement

This project was made possible with funding by the Government of Ontario and through eCampusOntario’s support of the Virtual Learning Strategy. To learn more about the Virtual Learning Strategy visit: https://vls.ecampusontario.ca. eCampusOntario VLS | Virtual Learning Strategy



	
[image: The Games Institute Logo]

	
[image: Cap and Trade Canada Logo]

	
[image: Ontario logo]









Information Package And Game Instructions: Canadian Cap and Trade Simulation (CCTS)


Game Introduction

In this game system the students take on two main roles. A team of regulators set the market caps and provide specific goals for the teams of regulated emitters to meet. In turn, the regulated emitters strategize and make decisions, playing cards with various attributes and effect to lower their emissions and meet regulator demands.



What Kind of Game is This?

Canadian Cap and Trade Sim (CCTS) is an analog turn-based strategy game. It is meant to be played in five teams with an equal number of players. Four teams of Regulated Emitters, and one team of Regulators. An ideal number of players per team would be 3-5, though the game can also be played with only ten people total (2 per role/team). (Less than this # per team is not recommended as the complexity of the mechanics and math required are better approached as a team.) The game is designed to be played asynchronously in the model of something like Civilization VI (or other entries in that series of turn-based strategy games), but its turn-based format can be explained most easily by comparison to chess-by-mail. Here, as in chess-by-mail, each player (or in our case team) will make a series of decisions and calculations based on limited options in relation to the set goals of the market/game (as laid out by the Regulator team). When every team is finished deliberating and has made a series of moves, the resultant data is sent to the course instructor who updates the gameboard or common play area (that regulators and other regulated emitters can see) with what has happened. In the chess-by-mail analogy, this would be when the opposing player has sent by mail their next move, and you must update your chess board to reflect the new positions of the pieces. Once the board is updated, Regulators in our game study what has happened and have the option to make a series of their own moves to investigate and learn more about what has happened behind the scenes of each Regulated Emitter’s moves.

As a Regulated Emitter, victory or win conditions are a balancing act, achieved by controlled reduction of carbon emissions, while keeping stakeholder confidence (more on these later). Given that regulated emitters are constrained by design, beholden to the market, the myriad whims of chance and commerce, as well as shifting stakeholder confidence, that balancing act can be difficult. Opposition or competition among players is largely measured in terms of Victory Points, which are catalogued by the instructor and players and added up when the game is finished. Game competition is not directly between regulated emitters except via victory points. It is more accurate to suggest that each team of regulated emitters is playing against the market or challenge of meeting regulator-set goals and outcomes rather than directly against one another.

In turn, the Regulators operate as agents of the game’s system, enforcing the “spirit of the law” in relation to carbon emissions reduction. Their limited resources and perspective, not being able to see the full extent of what each Regulated Emitter is up to, means they can only investigate in a limited capacity, and may miss Regulated Emitter actions that could be considered counter to the market’s overall goal of emissions reduction.



Establishing the Market (for Instructors/Regulators)

Setting up the market is an important step in CCTS because the market conditions, the goals the Regulated Emitters have to meet, as well as the price of carbon are all key factors in determining what is possible in the game. If the goals are too strict, it will be much harder for the Regulated Emitters to achieve. If the goals are too relaxed, the simulation will not have any stakes, and there will not be as many tough decisions for the Regulated Emitters to make in relation to emissions reduction.

Setting up the market should be done in conjunction with the course Instructor or any content experts involved, as this will help ensure that the market is viable for play.

However, as a baseline, we have set up a standard configuration (elaborated on below) from which the Instructor could deviate from based on their particular goals in playing CCTS. ## Baseline Values Required To Play CCTS

The baseline values are set around the ways CCTS was tested, but the parameters can be tweaked by the Instructor to change the pace, challenge, and other aspects of the game.


Action Points/per round: 7


	each action card and discovery option has an action points (AP) cost associated with it.





Price of Carbon: $25/tonne


	for buying and selling carbon credits on the market.





Emissions reduction per Regulated Emitter: 20%


	deducted from the starting total on each role card.

	it is encouraged, with experience and Instructor guidance, that Regulators form their own individual caps for each role. This could mean that one role is meant to reduce 15% while another is meant to reduce more or less (for example).





Number of Rounds of Play (length of game): 10


	This determines how long players have to meet the regulator goals, and earn victory points (VP).





Victory Points:


	These can be allotted for many different reasons, but as part of the design framework we include a few ways to incentivize certain kinds of play.




	At a 20%, 40%, or 80% reduction of the total specified per team. (1 VP or 2 if the team are the first to achieve this reduction). If reduction goes back up above the level attained afterward, then the VP are taken away.


	At .05%, 1%, 3%, or 6% passive bonus (on the role card) (1 VP or 2 if the team is the first).


	At 100% reduction of GHG (5 VP; 7 if the team is first).


	Every 10% reduction beyond Regulator set targets (1 VP).


	Group (total market) Reduction of 80%; If true, 1 VP for each team that achieved 80%, teams that did not achieve an 80% reduction do not receive a VP.






How to Set Regulated Emitter goals

For the Regulators, the early game/setup is about setting attainable goals for the Regulated Emitters that still encourage meaningful change.

Each of the four Regulated Emitter roles represent emitter facilities in varied geographic locations, under public/private ownership models, as well as within different industries that produce high GHG emissions. In cases where geography was a limited factor, we factored this into the design and costs of various action cards.

The Power Company (ON) - Blue

Tar Sands Oil Extraction (AB) - Orange

Ammonia Producer (AB)- Pink

Cement (BC, AB, ON, QC, NB, NS) - Yellow/Dark Yellow

Materials used to consider which industries form the bulk of GHG emissions in Canada, and how to represent those industries through CCTS were drawn in part from the 2019 GHG emissions report overview by Environment Canada: https://publications.gc.ca/site/eng/9.816375/publication.html

Resources drawn from this report include the pie charts below, which may be useful for student Regulators in considering how to set the emissions cap for each Regulated Emitter role. Multiple real-world strategies can be employed to create a viable cap and trade market (such as reducing the heavier industries the most, or alternatively providing credits to those unlikely to reduce quickly, while lowering the emissions cap for those that have ample opportunity for change).

GHG Emissions by industry (2019):


[image: Figure 1-1. GHG Emissions by Industry Pie Chart]
Figure 1-1. GHG Emissions by Industry Pie Chart

GHG Emissions by industrial process (2019):


[image: Figure 1-2. GHG Emissions by Industrial Process Pie Chart]
Figure 1-2. GHG Emissions by Industrial Process Pie Chart




Logistical Set Up


What You Need to Play

For Players: CCTS is played using virtual/physical versions of cards. A full set of .pdf game cards, printable on 8.5 x 11, as well as separate .pdfs for each role, are provided in the ecampus Ontario repository where you found this ebook. You will also need a twenty-sided die, a ten-sided die, a pad of paper or notepad (or Word/GoogleDocs/Pages equivalent), a calculator, and this document itself to proceed.

For Instructors: In addition to the other items above, if your class is playing live in person, you will need a word document or spreadsheet (representing the game board) on a laptop or desktop computer connected to a projector or large screen visible to the entire class. Or, if you are playing virtually, you will need to share your document or spreadsheet via whichever virtual communication program you use (we have recommendations and a tutorial workflow for virtual play shared as part of supplemental material (insert link here).



List of Necessary Pieces (Regulated Emitters)


	One role card (.pdf)

	A deck (.pdf) of your role’s action/initiative cards

	A deck (.pdf) of chance cards (role specific)

	Game instructions (this document)

	A game/scoreboard (Instructor provided)

	Guide to player reporting (Instructor provided)





List of Necessary Pieces (Regulators)


	Game Instructions (this document)





List of Necessary Pieces (Instructors)

All of the above and an additional package (ecampus repository)




The Game’s Structure

Following the setup of the market, which is for the regulators and Instructor to accomplish using their own criteria (in the regulator package), the game is thereafter played in rounds, with two phases per round. One is for regulated emitters to take action (the Action Phase), and the other is for the regulators to react to those actions (the Discovery phase)

In the first, the Action Phase, the regulated emitters play from their hand/deck of cards as many times as their budget per round and action points allow. As a starting place, we recommend 7 action points per round. The Instructor can change this number if they wish to change the pace of the game. In the second, the Discovery Phase the regulators play cards to investigate and learn more information about what the regulated emitters did in the action phase.

Some regulated emitter cards have a prerequisite first card that must be played before the card they would like to play can be played. Each card has a # at the top left corner (see: The Visual Guide below for examples of each kind of card). If that # is 1/1 then there is no prerequisite, if that # is 2.1/2, 2.2/2, 2.3/2, or higher, there is a prerequisite level 1/2 card that must be played first.



Game Instructions


Visual Guide: Role and Action Cards

The action and role cards contain important information about how the game works, as well as the actions available to each player. This guide contains examples of each card with clear labels indicating the function of each element.

Each Regulated Emitter player has a role card to keep track of parts of their progress, and each Regulated Emitter also has a deck of their own action cards (both individually focused and generic).


Role Card:


[image: Figure 1-3. An example of a role card with annotations]
Figure 1-3. An example of a role card with annotations


	This element is the Greenhouse Gas Emissions (GHG) per round that each role emits to start. This can and will change throughout the game. It should be modifiable using Adobe Acrobat if you wish to keep track on the card directly (and virtually). Otherwise, a running tally of changes to this # on your notepad should be maintained.


	Budget to start is the amount of money each role has to spend each Action Phase. After every action round, this budget renews, and a negative or positive balance carries over. If due to chance rolls or unforeseen circumstances, a player sustains a negative budget during a round, they carry the balance forward, but also depending on the amount they have gone negative for the round, there is a chance of a modifier being applied to their stakeholder confidence (see #6 below in the “The Action Phase” for more information (insert link here)).


	The role description is about the industry as well as common contexts for the product that this role produces/manufactures. This will include relevant scientific data and logistical context.


	The cooperation chart/bonus is where you keep track of passive bonuses that occur when a card has synergy with another role. You know you are playing such a card, when there is a coloured dot underneath to the right of the card’s title (or multiple dots). Each coloured dot corresponds with another faction: Blue is the Power Company, Orange is the Oil Sands Operator, Pink is Ammonia, and Cement is a dark Yellow.


	The stakeholder confidence meter is for keeping track of stakeholder confidence (which is figured out at the end of each action phase). See #7 below in “The Action Phase” for more information.






Action Card:


[image: Figure 1-4. An example of an action card with annotations.]
Figure 1-4. An example of an action card with annotations.


	The title is the title of the card.


	The prerequisite level lets you know whether a card has prerequisites (or is part of a chain with prerequisites) or doesn’t. If the card says “1/1” you can play it without worrying about prerequisites. If it says 2.0 or 2.1 or 2.2 out of 2, then you have to play the level one card first.


	All the cards are numbered in a given deck (for playing in person) as well as finding the correct chance card (also numbered) that goes with each action card.


	The scientific description includes relevant scientific context around the process or technology that the card enacts.


	The logistical description includes details about what implementing the card might require, or what difficulties could arise, when trying to do this in the real world.


	Many cards can be played multiple times, as the process or technology that each card represents can be invested in multiple times. This section tells you the logistics of reinvestment.


	The game effects are what happens when the card is played after the time cost, and monetary costs have been met (and following any necessary chance rolls and those consequences).


	Time cost is how long before the game effects take effect (and your GHG emissions chance, or budget, or other factors).


	Monetary cost is what it costs to play a given card. A card with two numbers separated by a colon indicates that the cost initially is the first number, and the cost thereafter (for renewal) is the second number.


	Each card has an Action Point (AP) cost that is substracted from the total each player has each round (we recommend 7 to start).


	Risk is related to the potential obstacles and outcomes that could occur to block, hold up, or stop a possible move. The player rolls a twenty-sided die against the (risk modifier + stakeholder confidence modifier) in order to take their chances and see what happens. See #5 below for more details (insert link here).







The Action Phase

In this phase, each team of regulated emitters, having chosen a role from among the role cards must strategize together to play from their hand, making a series of calculations and choices, rolling dice, and figuring out the results. The broad goal is to maintain stakeholder confidence in your facility, while lowering greenhouse gas emissions (GHG total) to the levels the regulators have set. Each player has 7 action points that renew each round, as well as a budget that renews.

Regulators set each regulated emitter’s goals and the price of carbon before the start of the game (see Establishing the Market insert link here).

To play each card after it has been decided on:


	Check for Prereqs



Make sure there is no prerequisite card required before you can play that card (indicated by the numbers in the top right of the card). If there is a prerequisite, as in you have not yet played the first card in the series (See Figure 1, top right), then choose another card.


	Subtract AP Cost



Subtract the card’s AP (action point) cost from your total (the Instructor determines how many AP each team has in total per round in the initial setup for the game).


	Subtract Initial $ Cost



Subtract the initial cost of playing the card from your budget per round. The cost is listed on the bottom of each card. If there is a dollar amount followed by a colon, then another dollar amount on the card, then the first time you play the card the first number is its cost. Every subsequent time you play that card pay the second cost (after the colon). Budgets are carried over round to round. So not using your money in one round means you can have more in the next.


	Roll Market Cost



Multiply the results of a 10-sided die roll by $10,000, subtract the result (if anything) from the budget per round. If the market cost roll puts you over budge for the round (or any other rolls do), a negative budget can be maintained


	Chance Roll



Add the risk “R” on the bottom of the card you wish to play plus Stakeholder Confidence (SC), which is updated on the Role Card, then follow Chance card instructions as necessary. Chance cards are in a separate deck. Keep track of modifiers to stakeholder confidence as a result of Chance rolls (+1;+3:+5)


	Over Budget



If you go over budget in your market roll or chance rolls, as in your operating budget/round is in the negative, then you carry that negative balance forward (as you would were it positive).

However, if you are between 10%-20% over budget, there is a negative SC (stake holder confidence) modifier of +1 applied.

If you are between 20-30% over budget, the modifier to the SC roll is +3.

If you are more than 30% over budget, the modifier to the SC roll is +5.

*This is added in addition to any modifiers earned during chance rolls.


	Stakeholder Confidence Roll



Repeat steps 1-5 for all cards played during the Action Phase. Once your turn is otherwise finished (you do not wish to act any more, or your action points/budget are depleted), it is time to do the SC roll. Stakeholder confidence has a base threshold of 7 (to pass the check), with any additional modifiers coming from Chance encounters throughout the player/team’s action phase. Add the modifiers, and roll the twenty-sided die. Passing the check (meeting or exceeding the # required) means stakeholder confidence rises by 1 point, while failing the check means it lowers by 1 point (the role card for each regulated emitter team has a way to track Stakeholder confidence round-over-round).



Playing: The Discovery phase

First in this phase the common play area is updated with statistics around what has happened so far. The total emissions reduced, as well as amount of Victory Points that each team has should be tabulated by the instructor and displayed. Graphical or data-visualization techniques to demonstrate ongoing game statistics (like the price of carbon, changes in emissions for each regulated emitter, the reduction goals for each team, as well as which credits are for sale) are encouraged, but aren’t a necessity. As long as the information is available, text alone works fine as well. Instructors can tweak, limit, or change what is displayed (adding more or less) to change the nature of the Discovery phase.

Following the update of the general play area/board, with the new information in hand, Regulators can investigate the regulated emitter teams to learn more about what has happened.

From a set of their own cards, Regulators can take a few different actions using the same number of Action Points (AP) that the Regulated Emitters have. These actions could have knock-on effects, such as delays, to the Regulated Emitters that are investigated or otherwise

A. Surface Investigation (3 AP)


	Here the regulators can reach out to a Regulated Emitter team and ask to know the names of each card played in the previous Action Phase.

	This allows the Regulators to know what was played, but not the direct result (including chance rolls and other factors).

	Immediate effect to Regulated Emitter: none.



B. Follow-up Investigation (3 AP): (prerequisite: Surface Investigation)


	The Regulators having seeing what was played, but not necessarily understanding the result, can choose to follow up on one of the actions revealed. When this card is played successfully, all details of a targeted card/action are revealed. Chance rolls, modifiers to stakeholder confidence, and all other aspects of what was played are made visible to the Regulators.

	Immediate effect to Regulated Emitter: this action has the additional effect of adding 1 time cost to any queued action that is investigated using it.



C. Censure (3 AP): (prerequisites: A, B)


	The regulators can choose to nullify the effects of a Regulated Emitter action on GHG emissions, or budget/round, effectively making it so a card was not played.

	This can only be done if in the course of investigations (A and B) certain cards/actions were uncovered and deemed to be outside the spirit of the carbon market/constraints: Move Production (card #21); Increase Production (card #19) can be considered outside the spirit of the law.

	To reverse a regulated emitter action, Instructor approval is required. If based on investigations there appears to be a deliberate pattern or attempt at market manipulation (different goals than the reduction of GHG emissions), the Instructor can approve this form of censure.

	Immediate effect to Regulated Emitter: The targeted action is effectively reversed. The initial AP cost and monetary cost are not returned. The Regulated Emitter is also not allowed to use the targeted card for the rest of the game.






End Game

CCTS continues in the action phase, discovery phase (round) structure for the duration the Instructor has set the game for. Standard time to play we recommend is ten rounds. Victory Points and other factors are tracked by the Instructor, and we recommend bookending gameplay with supplemental material around industrial carbon/GHG emissions and related processes.



Playing Online/virtually vs. In Person

CCTS was tested and played asynchronously via Microsoft Teams in order to test its mechanics and feedback systems. Each team/role was in a group chat with the Instructor, and the gameboard (showing the changing statistics round-over-round) was a shared document the Instructor updated. Any time a player reported their round statistics to the Instructor it was done via direct messaging. Though MS Teams in this case has the functionality to accomplish both a shared chat with all players, and individual messaging, some combination of other programs could work as well (such as Discord and Zoom).

In the case of a classroom, or other in-person session or sessions of CCTS, data visualization, or other forms of information sharing could be used as a more permanent gameboard solution.
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Figure 6: Reported 2019 Greenhouse Gas Emissions by Industry Sector (293 Mt CO; eq.)
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Figure 5: Reported 2019 Greenhouse Gas Emissions by Source
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