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Please fill in your full name and student number in the spaces below. 

 

 

NAME:__Robert McMillan___________________________________ 

 

 

STUDENT NUMBER:__________________________ 

 

 

You have 1 hour and 40 minutes to complete this closed-book test.  When the invigilator asks 

everyone to stop, you must stop writing.  This should be entirely your own work – no conferring 

please.   

 

Calculators are not allowed.  (Nor should they be needed.) 

 

The test is worth 100 points.  Please attempt all the questions, and be sure to read each question 

carefully.  The number of points each question is worth is indicated in brackets.    

 

You should answer the test directly on this booklet, in the spaces provided.  Please write legibly, 

and answer in proper, clear sentences unless otherwise indicated.  If you need additional space, 

indicate clearly which question you are answering, and write on the reverse side of the page.  

[Approximate guidelines as to the length of the perfect answer are given in square brackets, 

where necessary.]  

 

PLEASE NOTE: allocate your time appropriately.  For example, do not spend half an hour on a 

question worth a mere 3 points, as that would not be optimal.  
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Question 1: Public Policy towards Addictive Substances (worth 7 points) 

 

a)   From a revenue-raising perspective, why are addictive products attractive to governments 

that have powers to tax the residents of a jurisdiction (for instance, residents of a city, a province, 

or a country)?  [One sentence.]  (2 points) 

 

Addictive products tend to be inelastically demanded, so the government can tax them heavily 

and demand will not fall, because consumers are addicted to them. 

 

 

b)  Given your answer to part a), how might this attraction create adverse incentives for policy 

makers?  [One sentence.]  (2 points) 

 

Adverse incentives may arise because policy makers (working for the government with taxing 

powers) get ‘addicted’ to the tax revenues earned on the taxed goods, so that they become less 

focused on trying to reduce consumption of the goods, which can often be harmful to health (as 

in the case of alcohol and cigarettes). 

 

 

c)  On October 17, 2018, the Cannabis Act came into effect in Canada, legalizing the use of this 

drug among adults.  One of the stated goals of the policy is “to better protect the health and 

safety of Canadians.”  Another is “to keep profits out of the hands of criminals and organized 

crime.”  Yet not all of the effects of the policy are likely to be desirable.  What do you think 

could be a potentially important new problem following from the legalization of cannabis.  

Please give a specific problem.  [One sentence.]  (3 points)  

 

Cannabis consumption is likely to increase, now that cannabis has been legalized, and this is 

likely to lead to more people driving while under the influence of the drug, which in turn would 

lead to more accidents. 

 

 

Question 2: Orcas and Pipelines (worth 4 points) 

 

a)  Orcas (also known as killer whales) – black and white creatures that are the largest member of 

the dolphin family – are intelligent mammals, highly skilled at doing what they do (which 

involves, among other things, figuring out how to hunt every edible living creature in the sea in a 

successful way).  How would you place a dollar value on the continued existence of the Salish 

Sea resident orca population, living in the coastal waters of British Columbia?  (The concern is 

that the continued survival of this population is likely to be jeopardized by increase oil tanker 

traffic, due to the arrival of oil flowing from Alberta through the Trans Mountain pipeline.) 

[Hint: you will need to think whether this orca population has value, and how that might be 

quantified.] [Two sentences.]  (4 points) 

 

One could take a very narrow perspective, and calculate the annual tourist revenues from tourists 

who pay to visit the area to see the resident orca population, and project that into the future.  The 

orcas are worth far more than that, though: as with any ‘apex’ predator, they help ensure the 
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health of the sea life in the area and ensure (in complex ways) that creatures lower in the food 

chain do not eat through all the stocks of fish – benefits that marine ecologists can estimate and 

add into the calculation. 

 

 

Question 3: ‘Optimal’ Public Policy (worth 3 points) 

 

We discussed a general framework used by public economists to assess the merits of alternative 

public policies.  This involves trying to link different policies (measured by a parameter , which 

could be thought as the extent to which the economy is open to trade, or the level of a carbon 

tax) to some outcome ‘metric’ such as overall social welfare or growth in the size of the 

economy (captured by GDP).  

 

Suppose a policy maker advocates a policy to maximize the size of overall ‘pie’ – for instance, 

seeking to make GDP the highest.  In a democratic system, why might that policy not end up 

coming into effect?  [Hint: “Brexit.”]  [Two sentences.]  (3 points) 

 

The danger is that the policy maker ignores distributional concerns, and proposes policies that 

leave too many people worse off.  In a democratic system, when the ‘losers’ become a majority, 

they are able to form a coalition to defeat policies that may be best for the economy as a whole.  

(In the case of the UK, leaving the EU under ‘Brexit’ will make the UK poorer, and the economy 

smaller, for sure.) 

 

 

Question 4: Climate Facts (worth 6 points) 

 

a)  In the pre-industrial period, what was the atmospheric concentration of carbon dioxide (CO2) 

in parts per million (‘ppm’)?  (1 point) 

 

280 ppm. 

 

b)   What is the atmospheric concentration of CO2 today?  Please give your answer to the nearest 

10 ppm.  (2 points) 

 

400 ppm (to the nearest 10 ppm).  Actually, it is around 404 ppm. 

 

c)  Compared to pre-industrial period, what is the temperature increase today (in degrees 

Celsius)?  (2 points)    

 

Just over 1 degree Celsius. 

 

d)  During the 20th century, we know the sea level rose.  By how much?  (1 point) 

 

20 cm. 
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Question 5: Ramsey Equation (worth 10 points) 

 

a)  Please write down the Ramsey Equation, and label its component terms.  (4 points) 

 

According to the Ramsey Equation,  

 

r = δ + η × g, 

 

where r is the interest (or discount) rate, δ is the rate of time preference, η is the coefficient of 

relative risk aversion (or the elasticity of marginal utility of consumption), and g is the per capita 

growth in consumption. 

 

 

b) Intuitively, how could you use the Ramsey Equation to estimate the discount rate?  [One 

sentence.] (2 points) 

 

If one knew the values of δ, η and g, then one could plug those into the RHS of the equation and 

compute a value for the discount rate, r. 

 

 

c) What is the basic idea behind consumption smoothing?  [Two sentences.]  (4 points) 

 

The idea behind consumption smoothing is to balance consumption across time periods so as to 

maximize marginal utility comparing adjacent time periods.  If one had immense wealth (and so 

great consumption possibilities), it would not be optimal to consume everything in one period 

and starve the next, but rather, spread consumption out across periods, accounting for 

diminishing marginal utility. 

 

 

Question 6: The Stern Review (worth 14 points) 

 

a)  What is the main conclusion of the Stern Review?  [Hint: it is a call to action!] [One 

sentence.] (4 points)  

 

The Stern Review calls for decisive action now to counter the threat of catastrophic climate 

change, sacrificing a fraction of society’s wealth today to avoid paying enormous costs decades 

into the future (or, as is becoming clearer, not that many decades into the future!).  

 

 

b)  What discount rate is used in the Stern Review, exactly?  (2 points) 

 

The Stern Review uses a discount rate of 1.4 percent. 

 

 

c) Why, briefly, is the discount rate chosen by Stern controversial among many economists?  

[Hint: cost-benefit analysis.] [Two sentences.]  (3 points) 
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Many economists have argued that the rate chosen by Stern is far too low – far lower than is 

typically used to evaluate public projects, for instance – and this low number is what makes it 

seem worthwhile to make significant sacrifices in the short term for longer term gain.  Choosing 

a more ‘normal’ discount rate (say, of the order of 6 percent) would mean the investments in 

climate change mitigation would be much less likely to pay off. 

 

 

d)  What moral argument does Stern make to justify the choice of discount rate?  [Two 

sentences.]  (3 points) 

 

Stern argues (as did Ramsey before him) that discounting future utility as anything much above 

zero is unethical.  Rather, future generations should count equally in the social calculation as 

does the present generation, justifying a choice of the pure rate of time preference close to zero. 

 

 

e)  Stern argues that switching away from carbon may benefit the economy (aside from avoiding 

climate damages).  How?  [One sentence.] (2 points) 

 

Stern notes in the review that switching away from carbon-intensive industries will promote 

growth in other areas, and may even lead to the emergence of a new type of economic system 

that could employ many workers.  (In some of Stern’s simulations, the shift to a new industry 

mix could even lead to a boost to GDP – he estimates this could produce a net gain of 1 percent 

of GDP.) 

 

 

Question 7: Weitzman (worth 12 points) 

 

a)  Martin Weitzman argues that Stern was right, but “for the wrong reasons.”  What does he 

mean?  That is, what does he think is the main flaw in Stern’s reasoning?  [Two sentences.]  (4 

points) 

 

Weitzman thinks that Stern is correct to advocate strong, decisive action in the near term to 

combat climate change.  Yet he finds the use of a cost-benefit argument based on an unjustifiably 

low discount rate to be uncompelling: if Stern used a ‘more reasonable’ rate of 6 percent, for 

example, the same conclusion would not go through.  (Obviously, Weitzman will advocate a 

different type of reasoning that is less prone to criticism and yields the same conclusion.) 

 

 

b)  According to Weitzman, what is the key argument for acting versus climate change?  [Hint: 

insurance.]  [Three sentences.]  (6 points) 

 

The elegant ‘insurance’ argument proposed by Weitzman (and hinted at in the Stern Review) has 

two main parts.  First, we know the chance of catastrophic climate change occurring is not zero.  

In the presence of this risk, it is appropriate to take actions now that will mitigate that risk, 

paying a cost today to lower the chance of a future catastrophe. 
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c)  In Weitzman’s view, practically speaking, how would the inhabitants of Planet Earth 

purchase the relevant ‘insurance’?  [One sentence.]  (2 points) 

 

‘Purchasing insurance’ in this context amounts to introducing a carbon tax.  (In turn, a carbon tax 

creates incentives to innovate in ways that will reduce greenhouse gas emissions and lower the 

odds of a catastrophe occurring.) 

 

 

Question 8: Nordhaus (worth 2 points) 

 

a)  William Nordhaus was recently awarded a Nobel Memorial Prize in Economics, in large part 

for his development of – let us call them – IAMs.  What is an “IAM”?  [That is, what does 

“IAM” stand for, and what, in one sentence, is one?]  (2 points) 

 

An IAM is an integrated assessment model that combines a model of the global economy with a 

model of the world’s climate, making explicit important causal channels that link the two. 

 

 

Question 9: Coal (worth 5 points) 

 

a) As a fuel source, coal has accounted for a steady fraction of the global electricity produced 

over the past 30 years.  Approximately what fraction is that?  [2 points]    

 

Around 40 percent. 

 

b) Aside from releasing greenhouse gases, what is a key problem with burning coal as a source 

of energy, especially in urban areas?  [Two sentences.] (3 points) 

 

Burning coal leads to the release of sulphur dioxide and particulates that contribute to poor air 

quality.  In densely populated areas especially, the poor air lowers worker productivity and has 

adverse health effects, even increasing the risk of death.  (That increased health risk can be 

computed, using suitable data and econometric methods.)   

 

 

Question 10: Decarbonizing the Economy (worth 9 points) 

 

a) Nuclear power currently accounts for around 11 percent of global electricity production.  It 

does not lead to the emission of greenhouse gases.  What is the main problem facing the 

expansion of nuclear energy?  [One sentence.] (2 points)   

 

The main issue limiting the expansion of nuclear power is the danger involved in using the 

current nuclear technology: on too many occasions, nuclear plants have produced radio-active 

leaks that pose a significant risk to health. 
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b) At a general level, what is the key obstacle we face in terms of ‘decarbonizing the energy 

system’?  [One sentence.]  (3 points)  

 

The key obstacle is that we currently lack a large-scale alternative to fossil fuels, capable of 

meeting our electricity needs in a safe way. 

 

 

c) How might a carbon tax, in principle, help to decarbonize the energy system?  What is the 

basic economic logic behind introducing one?  [Two sentences.]  (4 points) 

 

A carbon tax changes the relative price of different fuel sources, by making fossil fuels relatively 

more expensive to reflect the social costs they produce through the release of greenhouse gases.  

By ‘internalizing’ the externality, a carbon tax removes the implicit subsidy to fossil fuels, and 

will encourage innovation in fuel sources that are – from a climate change perspective – less 

polluting. 

 

 

Question 11: The Paris Agreement  and IPCC (worth 8 points) 

 

a) What is the main goal of the Paris Agreement of 2015? [One sentence.] (3 points) 

 

The main goal of the Paris Agreement is to limit the increase in global temperatures to well 

below 2 degrees Celsius (relative to pre-industrial times) and ideally well below that level. 

 

b)  Is the Paris Agreement a voluntary agreement? (Yes/No) (1 point) 

 

 

Yes, the Paris agreement is voluntary.  (This raises the concern that some countries will ignore 

their commitments under the agreement, as they cannot be punished for non-compliance, or that 

some countries will ‘free ride’ on the carbon abatement activities of other countries.) 

 

 

c) What does “IPCC” stand for?  (1 point) 

 

“IPCC” stands for the Intergovernmental Panel on Climate Change.  (It received the Nobel Peace 

Prize in 2007, joint with Al Gore.) 

 

 

d) What is the key message to emerge from the October 2018 IPCC report?  [One sentence.] (3 

points) 

 

The key message to emerge is that staying within the lower 1.5 degree target will be far less 

costly than staying within the 2 degree target, though it will require more radical action, sooner.  

(The latest report documents ways in which 2 degrees will likely be very catastrophic indeed, 

and so well worth avoiding.) 
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Question 12:  Successful International Agreements (worth 4 points) 

 

a) In June 1974, two atmospheric chemists, Mario Molina and Sherwood Rowland, published a 

path-breaking article in the scientific journal Nature.  What was the central idea in the article?  

[One sentence.]  (2 points) 

 

The article argued that CFCs -- coolants used in refrigerators -- would leak into the atmosphere, 

remain there for a long time, photodissociate, then react with ozone high up in the atmosphere, 

creating a hole.  (It sounds elaborate, but they were certainly correct!) 

 

 

b) Evidence from the Antarctic in 1985 indicated that Molina and Rowland were correct, and this  

discovery led to an international agreement in 1987.  Which one?  (2 points) 

 

The international agreement was the 1987 Montreal Protocol. 

 

 

Question 13: Canada’s Climate Policy (worth 6 points) 

 

In order to meet its commitment to the Paris Agreement, Canada is aiming to cut its carbon 

emissions by 30 percent relative to 2005.  To aid in reaching that target, Canada will introduce a 

‘revenue-neutral’ carbon tax in 2019.  That tax will start out at $20 per ton, rising by $10 each 

subsequent year, reaching $50 per ton in 2022. 

 

a) What is the rationale for introducing the tax at a low level initially, and announcing in advance 

the schedule of tax increases?  [Two sentences.] (4 points) 

 

The rationale is that the initial low level will not disrupt an economy that is currently heavily 

dependent on fossil fuels for energy.  But the proposed schedule of increases helps to signal to 

consumers and producers that fossil fuels will become successively more expensive, giving 

encouragement to consumers to consider switching to alternative types of energy in the near term 

and to producers to consider developing alternative fuel sources. 

 

 

b) If just one country introduces a carbon tax, what adverse effect may that have on the country’s 

economy, and why?  [One sentence.] (2 points)  

 

A carbon tax will raise the cost of energy produced using carbon-intensive fuel sources, which 

may increase the production costs of goods, in turn making them less competitive than goods 

produced in countries that do not have a carbon tax. 
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Question 14: Science and Public Policy (worth 6 points) 

 

a) In a memorable speech from 2009, Stephen Chu – then US Energy Secretary – stated: “In the 

past decades, we have made a remarkable scientific discovery.”  What was that discovery, in 

brief?  [One sentence.] (2 points) 

 

That discovery was that human activity has been changing the climate.  (We have understood the 

greenhouse effect for a long time.  Place 7 billion people on the planet, living in energy-

intensive, carbon-based ways, and the composition of the atmosphere – large though it is – will 

literally change.  We can measure this.  In turn, the climate will become hotter via the 

greenhouse effect: it is a matter of atmospheric physics.) 

 

 

b) So-called “fake news” poses a challenge to sensible democratic decision-making, especially 

concerning the issue of climate change, because public debate gets flooded with false 

information, making it difficult for voters and policy makers to distinguish what is true and what 

is not.  How, in the modern era, do you think “fake news” might be regulated effectively?  

(Aside: one has to acknowledge this is a hard problem.) [Two sentences.] (4 points)  

 

One way of regulating “fake news” is to hold news outlets (such as Facebook) responsible for the 

truth of the content they post.  When demonstrably false content is posted, the outlet would be  

forced to take it down; more generally, the outlets would be required to monitor and ‘police’ the 

content on display there. 

 

 

Question 15: Biodiversity (worth 4 points) 

 

a)  Suppose you are a public policy maker who cares about the health of the oceans. 

 

Sharks are known to play a vital role in ensuring the other living creatures in the ocean remain 

healthy; those that are not become prey for sharks.  Currently, an estimated 100 million sharks 

are taken from the sea each year, in part to satisfy demand for restaurant items like shark-fin 

soup, served in restaurants throughout Toronto.  From a policy perspective, do you think 

restaurant menus in Toronto should be regulated?  Please explain.  (If they should be regulated, 

what would you recommend, specifically?)  [Three sentences.]  (4 points)   

 

Removing sharks from the ocean, according to the evidence, results in spillover costs -- ‘negative 

externalities’ -- that should be reflected in the price of the product.  (Without regulation, there 

will be too much demand and too much shark fishing, so regulation is appropriate.)  If the 

negative externality is sufficiently high, then a complete ban would be justified. 
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