
Unit 5 Lecture Notes (3 Parts, 80+ minutes total class time)
Learning goals
1. Evaluate the effectiveness of the Clean Power Plan at addressing the U.S.'s responsibility for global climate change.
2. Explain why and how costs and benefits of carbon abatement are calculated by economists.
3. Calculate the efficient level of global carbon abatement and the price of carbon emissions that can help achieve that target.
In this unit, students will assess the Clean Power Plan and employ cost-benefit analysis of carbon emissions to develop estimates of optimum target abatement and the optimum carbon price.
Part 1. Assessing the Clean Power Plan (30+ minute In-class activity)
Slide 1-2: Begin by reviewing the CPP and readings. 
Slide 3: Explain the basic principles of SWOT analysis to the students. SWOT refers to Strengths, Weaknesses, Opportunities and Threats. If you are unfamiliar with SWOT analysis can review this link: http://serc.carleton.edu/NAGTWorkshops/departments/degree_programs/swot.html

Highlight the following instructions:
· This is a thought experiment, and therefore many answers can be correct as long as they are justifiable through citations and connect to the Clean Power Plan.
· Strengths (advantages, benefits) and Weaknesses (flaws, disadvantages, costs) are reserved for comments that refer to the Clean Power Plan policy itself. In other words, strengths and weaknesses are internal to the policy. (e.g. A strength may be that the four building blocks include demand side and supply side strategies and therefore the building blocks are comprehensive. A weakness may be that the goal of reducing emissions to 30% below 2005 levels does not go far enough, and will not slow climate change).
· Opportunities (doors that the policy opens for future action, adaptability, mutual gains) and Threats (long-term vulnerabilities, lost opportunities) are reserved for external critiques (e.g. State-by-state flexibility, Law suits brought by the coal industry and some states that threaten the plan, the risk that if other nations don't take equally aggressive action to reduce their emissions, the actions taken by U.S. will not have their desired effects).
Students should work with their partners to brainstorm characteristics of the Clean Power Plan and note them in the appropriate boxes. Instructors can project or hand-out SWOT charts. A link is also provided on the Student Materials page. 

If you have class time, allow about 20 minutes for students to complete this analysis. Invite students to use laptops or smartphones to find online resources that guide and support their analysis. Students can reference these outside sources in their SWOT diagrams and use these resources to add credibility to their conclusions. You may want to specifically point them to resources referenced at the ends of Units 4 & 5.

Once students have completed the activity instructors may lead a discussion about the strengths, weaknesses, opportunities and threats they observe.
Follow up questions about the SWOT and Clean Power Plan are:
· What challenges did you overcome while considering strengths, weaknesses, opportunities and strengths?
· What elements of your SWOT analysis are you most and least confident about? How could you increase your confidence in your assessment of these elements?
· How easy was it to find credible sources that support or critique the Clean Power Plan? What observations can you make about these sources?
· Do you believe the Clean Power Plan adequately addresses the U.S.'s responsibility for climate change and meets our obligation under the principles of CBDR?
Slide 4: After discussing the SWOT analysis, ask students to reflect on the systems map presented in Unit 4. 
· What does the connection from SCC to Emissions look like?
· How do elected officials, NGO's industry groups fit into the policy development system?
· What feedback loops exist in the policy development process? Which are more or less significant in this case?
· How do the concepts of conflict, collaboration and education fit into the system?
· Have you identified any new leverage points?
Slide 5: System diagram of material covered in this module developed by the module authors. This is one of many possible simplifications of the real world system. 
Transition: Given the many ways our economy and way of life depend upon burning fossil fuels, achieving climatologically meaningful reductions of carbon emissions will not be easy. The CPP gives States the flexibility to decide how they will reduce their carbon emissions. States will likely use some form of cost benefit analysis to determine what kind of policy (or policies) to implement to achieve emissions targets in an economically efficient way. 
Part 2. Costs and Benefits of Abating Carbon Emissions (50+ minute Introduction and In-class activity)
Climate change will impose costs on society. This leads many to argue we must mitigate, or -- as economists say  -- abate, carbon emissions to curb the costly impacts of climate change. Ask students: 
· What can we do to abate (reduce/mitigate) carbon emissions?
· What kinds of technologies need to developed and deployed?
· What kind of life-style changes need to be adopted?
Note that these changes also involve costs (called "abatement costs" in economics). Economists use Cost Benefit Analysis (CBA) to determine how much abatement is economically “efficient” (i.e., cost effective). 
Slide 6: Review the CBA sheet the student were assigned to read to prepare them to generate the Marginal Abatement Cost (MAC) curve for Brazil in class. 
· How does the marginal abatement benefit (MAB) curve (shown) relate to SCC curve (generated with webDICE)? 
The marginal benefit curve is generated using webDICE, and is essentially a reflected version of the SCC curve. Since abatement is the flip side of emissions, as abatement increases, emissions decline, and the damages from emissions (which is what the SCC represents) can be interpreted as the costs avoided from reduced emissions. The figure was generated by using the Standard setting (Business as usual) in webDICE.
To test their understanding of webDICE, ask
· How would changes in “climate sensitivity” and “harms” affect the shape and slope of marginal benefit of abatement? 
“Climate sensitivity” represents the scientific uncertainty in the extent of warming at a given level of emissions due to all the feedbacks in the climate system and “harms” are the resulting damages from the impacts of climate change (e.g., rising sea level, drought, etc.). The marginal benefit curve, like the SCC, is more sensitive to changes in “harms” than in “climate sensitivity”, increasing at a faster rate when “harms” is increased.)
Have students work in pairs or small groups on the CBA Assignment to create the MAC curve for Brazil. This activity prepares them for the Carbon Emissions Game that they will play in Unit 6. Give them about 10 minutes and have them finish it for homework.
Slide 7: After the students make the MAC for Brazil, show them the Global Marginal Abatement Cost curve generated using the McKinsey (2009) study. Ask:
· What does each horizontal segment on this curve represent? 
It represents a specific strategy or technology deployed to mitigate emissions, such as "energy efficient lighting"
· What does the horizontal length of each technology represent? 
It represents the amount of carbon, measured in annual gigatons, that can feasibly be abated using that technology.
· What does the height (or its vertical distance from the x-axis) of each technology represent? 
It represents the cost of deploying that technology, measured in dollars per ton.
· What does it mean for some costs to be negative?
We will actually save money over the long run if we deploy those technologies.
Slide 8:  While showing MAC and MAB curves. Ask students:
1. Where do the curves intersect?
2. [bookmark: _GoBack]What does the x-coordinate of the intersection point represent? (Answer: It represents the optimal abatement target of 22 gigatons, which is about 60% of current global emissions).
3. What does the y-coordinate of the intersection point represent? (Answer: It represents the optimal carbon tax that ought to be levied on carbon emissions, which is about $10 per ton).
Overlaying the MAC and MAB curves allows one to estimate the optimal level of abatement. Based on cost-benefit analysis, the optimal amount of mitigation, also known as abatement, is determined by the quantity of abatement where the marginal benefit of abatement equals its marginal cost and the optimal tax is determined by the marginal benefit at the optimum abatement level i.e. the height of the marginal benefit curve at the optimum abatement level.

In the next unit, you will play a game that will help you solidify these ideas by exploring policy options (aka instruments) like top down command and control, carbon taxes, and emissions trading. Your ability to play the game well, and enhance your understanding and the relative efficacy of these policy instruments, it is critical that you complete the readings for that class.


1
Unit 5 Lecture Notes

[ —
[RS—

e
5. Gl e e of e vt e e o ron
o o e e

T —
e s e 0

P, gt e o P s it s )
S 2y v e 9 s

S e, Gy e o T g0 e oot ST
i e supacris - it

L ——

e e e G
e o oo he e Foms Aol ok
i iy
e bt o i s e st 5
g s er e kg v conpenrs &
s oy b e e o e o 0305 o 5
oo e o dow e g
e ey eprs e i, sy
et o it s o oo e
e S oy s e, o s oo
iy rd st e 8 B e st
s
S e e e




