
[bookmark: _GoBack]Unit 4 Lecture Notes (3 Parts, 90+ minutes total class time)
Learning goals
1. Summarize the meaning of "social cost of carbon" and provide detailed examples of climate impacts that impose social costs to peoples around the world.
2. Elaborate on the concept of "common but differentiated responsibility" and characterize the challenge presented by global climate change through this framework.
In this unit, we shift from science to policy. Students will explore the concept of "common but differentiated responsibility" within the context of U.S. Supreme Court's 2007 decision in the case Massachusetts vs. EPA. This ruling compelled the EPA to address the U.S.'s contribution to global climate change by regulating carbon emissions and eventually led to the creation the of EPA’s Clean Power Plan. The Clean Power Plan is the current federal policy (established in 2015) to address carbon emissions from the power sector. Electricity generation is responsible for 32% of U.S. carbon emissions annually (EPA 2016) and coal-fired power plants contribute 76% of the emissions from the power sector (EIA 2016). 
Part 1. Systems thinking: Social Costs of Carbon and Policy Development (25+ minute Discussion & activity) 
Slide 1: Review the concept of Social Cost of Carbon (SCC). 
Steer the class to recognize that often it is not the science alone that pushes policy decisions on issues like climate change, but the social costs, as determined through economic analysis (i.e., integrated assessment models) that assign a dollar value to the projected damages of climate change. Collectively, these costs are called the Social Cost of Carbon.
Slide 2: This figure is the output of the second webDICE task needed for Part III of the webDICE Assignment. Remind them that with webDICE they estimated the SCC. We recommend asking the students if they have any questions about the webDICE Assignment at this time and having them turn it in during Unit 5. 
Slide 3: Could a policy intervention, motivated by the social cost of carbon, drive a reduction in carbon emissions? 
Slide 4 shows figures from webDICE. Blue is the standard settings, yellow & pink are with higher and lower “climate sensitivity” and the orange is expected climate sensitivity with “Optimized policy,” an aggressive emissions reduction plan (bottom) that “maximizes welfare” by keeping warming (top right) and “Damages” (top left) in check. Such a future is not likely but it suggests that, according to the understanding coded into the webDICE model, emissions reduction policy can produce favorable futures. 
At this point, instructors may wish to explain that the loop from "policy" to "carbon emissions" in Slide 3 represents "prevention and avoidance" responses to the threats and costs posed by climate change from anthropogenic emissions. This module focuses specifically on policies that address the primary cause of climate change, carbon emissions. Put simply, these responses attempt to address climate change by reducing the amount of carbon released into the atmosphere thereby slowing the generation of greenhouse gases and the enhanced greenhouse effect. You may also want to note that it is also possible to create and implement policies that address climate change through the use of 'climate interventions', also known as geoengineering. This includes policies and programs that aim to increase uptake and storage of carbon on land or in the ocean and others that aim to reduce incoming radiation by reflecting more sunlight back to space. Finally, there are also policies that aim to reduce the social costs of climate change by engaging in climate adaptation. Rather than address the root cause, climate adaptation enhances our capacity to "live within the new normal" created by climate change. In other words, they address the symptoms and include the development of new building codes, revised floodplain maps, and aid to climate refugees. 
Slide 5: Ask students to return to National Climate Assessments (live link and .pdf available in Student Materials) and take five minutes to skim a section of their choosing and record examples of social costs of carbon documented in the NCA. Once students have recorded examples of social costs invite 2-3 students to describe some of the costs they observed while you write them on the board.
Slide 6: Not all climate changes are bad. Some people and regions may benefit. Use this T-chart to organize costs and benefits to illustrate this point. Ask students to pick a particular climate change impact to focus on and identify a stakeholder (i.e., someone who has a stake in the outcome) at the local level—a local resident with something to gain or lose—as a result of a climate impacts described in the NCA. 
Instruct students to record benefits and losses a stakeholder may experience on a simple T-chart like the one shown in the slide. Give them 5 more minutes. Return to the 2-3 students that provided the initial examples on the board and ask them to outline the benefits and losses they recorded. Illustrate these in T-charts on the board.
Finally, ask students how they might calculate the dollar value of the benefits and losses they identified and calculate a total cost. Is this cost positive or negative? Explain that many of the impacts from climate change result in net losses. As a result, governments and decision makers have a responsibility to avoid and minimize these losses. 
Optional: For students that read the Cost of Carbon factsheet reading prior to Unit 3,  have them underline three sentences or brief passages that reinforce the lessons of the T-chart activity. Invite a few students to read some of the passages they selected. Use these to reinforce the concept of social costs of carbon and answer any remaining questions students may have.
Part 2. Common But Differentiated Responsibilities and the US Response to Climate Change (15+ minute Guided discussion)
Slide 7: Transition to the concept of common but differentiated responsibility. Begin by using the CISDL (2002) reading to discuss this concept. Ask students one or more of the following
· Who is the Center for International Sustainable Development Law and what is their mission?
· What is the "common heritage of mankind?"
· Can you think of some international challenges in which there are historical differences among the contributions of different nations?
· What criteria would you use to evaluate the technical, financial, social, legal and political resources nations can contribute to resolving global challenges?
As students respond to these questions, point out key points about the doctrine of CBDR. As emphasized with slide animation, the key words in the doctrine are "common", "differentiated" and "responsibility." In the context of CBDR they mean "shared", "customized based on context" and "duty relative to others", respectively. CBDR recognizes historical differences in nations' contributions to international problems, and different nations' varying technical, financial, political, legal and social resources for addressing international challenges. Based upon these premises, CBDR observes that all nations and all peoples have a shared interest in creating and restoring peace, prosperity and a healthy global environment, while promoting policy solutions to global problems that recognize and respect the diverse responsibilities and capabilities of nations. In short, with respect to carbon emissions, CBDR means that all nations have a shared interest in slowing and adapting to climate change, yet different historical contributions to the problem (i.e., emissions) and, therefore, nations' responsibilities for reducing carbon emission should reflect these realities. After this brief discussion, instructors should ask students to:
· Describe the challenge presented by global climate change through the lens of CBDR by restating the questions above with a focus on climate change in particular. 
When exploring climate change through the lens of CBDR, encourage students to observe that the US's contribution to climate change—as observed through historic rates of greenhouse gas emissions—are disproportionate to its population when compared to many other countries. Additionally, emphasize that economic growth in the US and a handful of other countries in the "global north" has far outpaced economic growth in the "global south" and that global north countries have more robust technical and financial resources for addressing climate change than their counterparts in the global south. Furthermore, the nations of the global south bear disproportionate burdens of environmental degradation and climate change. Regardless, all peoples—throughout the global north and south—share an interest in slowing global climate change and improving their abilities to adapt to this challenge. Finally, highlight that in order to effectively address global climate change, policies and governance frameworks must recognize the varied resources among nations, and leverage the available resources to create and maximize benefits to all.
Part 3. Legal Foundation for Regulating Carbon Emissions (50+ minute Guided Discussion with in-class activity)
Slide 8: Begin this section by explaining that while nations around the world worked throughout the 1990s and early part of the 2000s to develop and adopt performance goals for greenhouse gas emissions (e.g., Kyoto Protocol, Paris Agreement), the US government remained skeptical and refused to join these efforts. In 2007 however, the State of Massachusetts filed suit against the US EPA, arguing that the agency was empowered and required to address the threat of climate change through the Clean Air Act—the nation's landmark policy for protecting public health from hazardous air pollutants. You can use portions of the Supreme Court's decision US Supreme Court Opinion, Massachusetts vs. EPA, 2007 as well as the Brookings Report, What the Michigan v. EPA SCOTUS Ruling Means for the President's Clean Power Plan (see link in Unit 4 References) to guide this discussion.
Slide 9: Think-Pair-Share (15 minute In-class activity) have students answer the following questions, which are outlined in the Syllabus to Massachusetts vs. EPA 2007 assigned for reading, in pairs students should discuss:
· On what grounds did the State of Massachusetts and other parties bring their case against EPA?
· Can you identify three pillars of the plaintiff's argument against EPA? Can you identify three pillars of EPA's defense?
· How did the Supreme Court rule, and what are the main points of the court's majority opinion?
After students have discussed these questions in pairs, return to the whole class to debrief the activity. Be sure students grasp the arguments that Massachusetts used to illustrate standing in this case. For instance, Massachusetts was able to convince the court that the state deserved standing in this case because rising sea levels, lost shoreline, damage to built infrastructure and associated costs, all constitute damages that EPA, under the Clean Air Act, has the legal authority to address and that policy interventions to reduce emissions held the potential for alleviating future damages. Students should also understand the Supreme Court's broad interpretation of "pollutant" under the Clean Air Act and the significance of this decision in relation to atmospheric carbon. In this case, the Supreme Court defined pollutant as "any air pollution agent or combination of such agents, including any physical, chemical, biological, radioactive . . . substance or matter which is emitted into or otherwise enters the ambient air." The Supreme Court's interpretation requires EPA to consider CO2 a pollutant and regulate it under the Clean Air Act even though it does not cause direct harm to human health - we breathe CO2 out with every breath!
Additionally, students should be aware of the limitations of the Clean Air Act's National Ambient Air Quality Standards (NAAQS) in addressing carbon emissions. The Clean Air Act explicitly codifies performance standards for six common but hazardous air pollutants. Because this list is identified statutorily (by law), modifications—such as the addition of CO2 to the pollutants regulated by the policy—require congressional action. As a result, modifications are rare and difficult to achieve. The Clean Air Act does provide EPA the ability to regulate additional pollutants administratively, and therefore EPA chose this approach. Furthermore, CO2 is not a hazardous pollutant to human health, therefore does not fit the characteristics of the pollutants covered by NAAQS. Finally, students should recognize the administrative actions enabled by §111(d) of the Clean Air Act. For example, §111(d) allows EPA to establish "standards of performance for any existing source for any air pollutant for which air quality criteria have not been issued or which is not included on a list published under section 7508(a) of this title or emitted from a source category which is regulated under section 7412 but to which a standard of performance under this section would apply if such existing source were a new source..." Existing sources include permitted facilities currently in operation, such as coal and natural gas-fired power plants which are key contributors to the nation's carbon footprint and the target of the Clean Power Plan (introduced below). 
Transition to the final part of the unit by framing the Obama administration’s Clean Power Plan as the outcome of MA vs. EPA case. 
Slide 10 shows Section 111(d) of the Clean Air Act. This is the enabling legislation that underpins the Clean Power Plan. We recommend handing out printed versions of CAA §111(d) (or directing students to the link on Student Materials page) and asking them to read it in class. It will take approximately three minutes to read. 
Once students have read CAA §111(d) ask the following questions: what do you believe is the intended meaning of:
· "establish standards of performance... existing source... air pollutant."
· "The Administrator shall... prescribe a plan for a state... where the state fails to submit a... plan."
Note that it applies to existing sources and any air pollutant for which air quality criteria have not been issued. Emphasize that this is the legal language from which EPA is drawing the authority to regulate carbon emissions through the CPP. 
Slide 11: Introduce the Clean Power Plan, the Obama Administration’s regulatory response to EPA vs. MA and key to meeting the U.S. meeting its pledge to the Paris Agreement. Explain that the overarching goal of the Clean Power Plan was to reduce US Carbon Emissions from the energy sector to 30% below 2005 levels by 2030. 
Slide 12 is the "glide path" that represents the stepwise reduction in emissions projected over time from implementing CPP. CPP accomplishes this by setting progressively lower state level emissions targets for power plants and the EPA holds states accountable for meeting these goals with an approach of their choosing. In other words, the Clean Power Plan invites all states to develop plans for meeting their state's target. EPA will develop plans for states that do not create their own.
Note: Different policy approaches for reducing emissions are covered in Units 5&6. 
Slide 13: EPA has created four building to set targets for each state. These building blocks are the primary vehicles available to states for achieving their state emissions reductions targets. The building blocks are: 1) Improve the efficiency of existing coal-fire power plants by generating more power with fewer emissions; 2) Replacing older coal-fired power plants with new natural gas plants; 3) Substitute power generation from coal-fired plants with power from renewable, zero-carbon sources; and 4) Improve demand-side energy efficiency through new building codes and consumer energy conservation programs.
The CPP was announced by the Obama Administration in August 2015 (see YouTube video links in webspace). Some states got to work but others challenged the program in court. 
Slide 14: in Feb 2016, implementation of the CPP was stayed by the SC but many states (~20) vowed to continue to move forward with planning and implementation. As of Spring 2017, the Trump Administration has signaled it will not pursue the implementation of the CPP (http://www.npr.org/2017/03/27/521622793/epa-chief-trump-plans-to-kill-obama-era-clean-power-plan) but a coalition of states is challenging the delay (https://www.scientificamerican.com/article/states-challenge-trump-over-clean-power-plan/). 
Transition: Federal climate policy is likely to continue to play out in the courts for the foreseeable future. Given the demand for regulatory policy will not go away, it is worth evaluate CPP. Does it meet the U.S.’s CBDR for global climate change?  
Slide 15: Conclude by letting students know that they will read some factsheets about CPP and then perform a SWOT analysis in the next class (see Unit 5 for SWOT details). 
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