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Instructor Guide for Pause for Analysis and Discussion Questions

This document provides suggested answers to the Pause for Analysis questions included throughout the module in the PowerPoint slides and the Discussion Questions presented at the end of the PowerPoint slide after students have completed the module. 

Pause for Analysis Questions

From Introduction

1. Consider the total economic value of the Arctic, what do you think are some of direct and indirect use values that should be included?

This question is to get the students thinking about the difference between direct and indirect use values. Examples of direct use values include mineral extraction, hunting, and ecotourism. Examples of indirect values are mostly based on ecosystem services such as albedo and climate regulation, carbon sequestration, etc. 

2. In addition to the values listed in Table 1 from the O’Garra (2017) paper, what are some other values of the Arctic not included in this analysis?

Other examples of values not included are: existence values of other species, additional ecosystem services aside from climate regulation such as carbon sequestration, biological habitat and species diversity. Research and valuation data unique to the Arctic, etc. 

From Module Part I

3. When considering the monetary value of subsistence food harvesting, what does the “replacement value” represent?

The amount of money it would cost households to buy food to replace what they caught by subsistence hunting on a per pound basis. 

4. In a small group or with a partner, discuss how the snow and ice albedo feedback loop works and how it relates to changing temperatures.

Snow and ice are reflective, and thus they reflect light back into the atmosphere, keeping the land cooler. As more ice and snow melts, the Earth becomes darker, which absorbs more heat and accelerates warming, which in turn melts more snow and ice, creating a positive feedback loop of accelerated melting and warming. 

5. In a small group or with a partner, discuss what the purpose of this study is and why you think it matters.

The researchers’ goal is to estimate the socio-economic value of polar bears using the TEV framework, including both active-use and passive use values. Knowing the value of polar bears will inform policy makers on how much money to invest in their protection and conservation, along with the potential damages associated with climate change and loss of polar bear habitat.

6. Do you think that the approach the researchers use in this study to estimate the existence value of marine mammals is reasonable? Why or why not?

The researchers used a referendum vote on a tax increase that would cost the household a certain amount of money to support a recovery program for at risk species, i.e. whales, seals, and belugas. 

Some limitations of these types of contingent valuation, WTP studies are that households’ values are limited by their income and ability to pay, which would underestimate the existence value, in addition to the hypothetical nature of the survey, and possible issues of embedding, where respondents may be referring to their WTP for species conservation in general, or for all whales, leading them to overestimate their WTP for one particular species. 

7. O’Garra assumes that the cost of harvesting is 20% of the total value of the harvest. What do you think are some examples of the types of costs that are accounted for in this 20%?

The main cost is opportunity cost, or the value of the time spent hunting which could be used for other productive activities. Other costs could be material, such as hunting supplies and equipment. 

8. Some big assumptions were made in order to get these estimated values, such as assuming that households have 1.5 people. Consider the impact that such assumptions have on the final estimated value by discussing the following questions with a partner or in a small group: 

· Do you think it is reasonable to assume that households have 1.5 people? Why or why not? How does this assumption affect the analysis? 

Maybe - some households will have more than one person per household but others will have less. However, looking at the average number of adults per household might be a good indication, if there are on average 2 adults per household, this assumption would result in an over-estimate of the value. On the other hand, some population estimates might include children in the household, which would increase the average household number, but using such an average would likely overestimate the value since children would likely not have an ability to pay.

· What are some of the other assumptions made by O’Garra that will be important to consider when assessing the final valuation? 

· Households have 1.5 people on average
· Given a range, we used the average values of replacement costs and climate regulation benefits. 
· Assumed that indigenous populations made up 25% of total Arctic population 
· The cost of subsistence hunting is 20% of replacement values 
· Only uses household WTP values from Canada for some WTP estimates. 

9. Suppose that the PPP of $1 in Country A is equivalent to $2 in Country B, thus the PPP rate of exchange from Country A to B is 2. If the cost of a basket of goods is $6 in Country B, what would the cost of that same basket be in Country A? Think about how this relates to the PPP rate conversion between Canada and the U.S., is Canada country A or B?

This question is meant to prepare the students for making the conversion from Canadian to USD using purchasing power parity in the Excel spreadsheet. 

To convert the value of a basket of goods in country B to country A using PPP, you would divide the total value of B, $6, by the PPP rate, 2. So a basket value of $6 in country B would be $3 in Country A given a PPP rate of 2. 

Canada is country B, the cheaper country, and the US is country A. Thus, to convert from CAD to USD, students need to divide by the PPP rate. Students tend to want to multiply by the PPP rate, so instructors should check their work on their spreadsheets during class then refer them back to the example if they do the calculation incorrectly. 

10. What is the difference between a PPP conversion and adjusting for inflation? Discuss with a partner.  

PPP adjusts for differences in the purchasing power of a currency across countries. For example, if things in Canada are cheaper than in the US, then people in Canada could buy more with 100 USD than they could with 100 CAD. The PPP conversion adjusts for this difference by comparing how much the same basket of goods would cost across countries.

Inflation is based on the increase in prices over time within a given country, since goods in the year 2000 are cheaper than the same basket of goods in 2017.


11. What do you think it means to say that climate regulation benefits are being double counted in the current estimated value?

Part of the value of climate regulation services provided by the arctic is that it provides a unique habitat for local species that are not found in other climates (e.g. polar bears). The analysis assumes that the value of the climate is also accounted for in the final value of other arctic resources (such as beluga whales, polar bears, and subsistence hunting) so the value of climate regulation embedded in these resources would be counted twice if adjustments were not made for double counting. 

12. How does the final value compare to the value estimated in the O’Garra paper? Why is it different?

This value is updated to account for more recent report on subsistence hunting (Fall 2016) and adjusts for inflation up to the year 2018, so the final estimated value is slightly larger than the $281 billion annual value found in O’Garra’s paper. 

Post-Module Discussion Questions 

With a partner or in a small group, discuss the following questions:
1. What do you think of the final estimated value? Is it reasonable? Why or why not? 

Answers will vary by student. Generally, we can imagine that this value, while seemingly large, is an underestimate of the true value given the limited number of resources that were included in the analysis. 

2. How do you think this estimate could be used in a policy setting? 

This estimate could provide guidance for how to allocate resources toward conservation and protect of the arctic, as well as the replacement costs for certain resources if lost due to climate change impacts. 

3. What do you think are some of the limitations of the final value estimated, i.e. what were some of the driving assumptions that influenced the final value? Do you think the assumptions are defensible? 

Some limitations include that much of the data is based on benefits transfer methods, so the values are not directly related to the Arctic. However, the author was conservative in her values whenever possible, so the total value is likely an underestimate of the true value. For example, the polar bear existence value is only based on Canadian households. Other considerations for the final estimated value include the fact that the $281 billion is based on the average range of climate regulations and the assumptions made about double counting.  

Additionally, the final value only included certain species in the existence values and didn’t include other factors, such as the value of research and data that comes out of the Arctic at Polar research stations.

4. What are other sources of value from the Arctic that are not included in the estimate here? How could you go about trying to incorporate these missing values? 

See above for examples – additional ecosystem services such as carbon sequestration, research value, other species unique to the arctic climate, timber, etc. Could have a discussion on how to get estimates for valuing the various resources students bring up, thinking about applications of stated and revealed preference methods for valuation. 

