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Thanks for coming along to the lectures in general – I mean, this is primarily a lecture-based
course – and to the seventh lecture in particular.

I would like to offer some further comments about items we covered in that lecture, plus
some remarks that look beyond. (If you read the following carefully, you will find various
Term Test 1 question hints...)

1 Comments on the Lecture

1. Coal usage (especially in India)

Coal is still the major fuel source globally used for generating electricity. It accounts for
almost 40 percent of the total, even though burning it leads to the release of vast quantities
of greenhouse gasses (GHGs) and pollutants that harm health directly.

The article I circulated is well worth reading. It makes clear just how inter-twined the
coal industry is with Indian banking and finance, the energy and transport sectors of the
economy, and politics. It also makes clear just how difficult it will be to switch the economy
of this major developing economy away from coal, given India’s great need for energy and
the abundance of domestic supplies.

[Recall: if we are to have a realistic chance of hitting the ‘lower’ (1.5 degree) Paris Agreement
target, then carbon emissions will need to drop substantially over the next 12 years (even
though fossil fuel energy use is currently on the increase), and countries with significant
reserves will need to leave them undeveloped. That raises an obvious and critical question:
what alternative and viable energy source could be used instead?]
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2. ‘Solutions’

The climate change problem is incredibly hard to solve – I think you will have ‘got’ that by
now! Let us not get dispirited, though: public economists are by nature optimistic, thinking
they can solve hard policy problems. And solutions do present themselves.

CFCs

First, we considered a *stunning* success story, built around the planetary-saving article in
Nature in June 1974 by Molina and Rowland, “Stratospheric sink for chlorofluoromethanes:
chlorine atom-catalysed destruction of ozone.” The article’s abstract is posted here:

“Chlorofluoromethanes are being added to the environment in steadily increasing amounts.
These compounds are chemically inert and may remain in the atmosphere for 40150 years,
and concentrations can be expected to reach 10 to 30 times present levels. Photodissociation
of the Chlorofluoromethanes in the stratosphere produces significant amounts of chlorine
atoms, and leads to the destruction of atmospheric ozone.”

The discovery in this article led to the celebrated 1987 Montreal Protocol, an international
agreement to phase out chlorofluorocarbons (CFCs) – a widespread coolant used in refrig-
eration – that Molina and Rowland showed would react with ozone in the atmosphere and,
simply put, cause catastrophe. [Just for the record, these brilliant scientists were not wrong.
Their discovery led them to receive the 1995 Nobel Prize for Chemistry.]

What worked in favour of this agreement?

i. The subsequent discovery of a large hole in the ozone layer over Antarctica (as predicted
by Rowland and Molina’s work) that focused people’s minds. There was a very real threat
here!

ii. Manufacturers had substitute products to hand, and makers of CFCs stood to profit from
the manufacture of alternatives.

The estimated impact of the protocol has been considerable, and planetary-saving. It is
estimated that around 135 billion tons of CFCs did not enter the atmosphere as a result of
this policy.1

Decarbonization

Unfortunately, the carbon problem is much harder to solve, given our addiction – that is the
right word – to fossil fuel-generated energy. Never-the-less, let us consider some elements of

1If you are interested (as an aside), some recent compliance issues have come to light. Manufacturers
will, in general, engage in short cuts and illegality in pursuit of profit. When designing effective policy, the
policy maker needs to be cognisant of this possibility.
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the solution, idealistic though some may sound:

i. A carbon tax

You should understand the logic of this: it is a very powerful and necessary idea. In essence,
a global carbon tax that reflects the full cost to the planet of an extra ton of carbon entering
atmosphere – the social cost of carbon – will change the relative prices of energy sources,
and in so doing, force everyone to account for the climate damage associated with burning
fossil fuels.

What effects will this have?

Well, there is some uncertainty, given that we have seen only limited experimentation with
carbon taxes, and never on a global scale. But a couple of remarks here:

a) Increasing the relative price of carbon-based fuels should shift demand away, to other
alternatives. In the short term, this is unlikely to be a strong effect, given our addiction to
fossil fuels and the absence of very viable alternatives (both mentioned above). But over
time, one would expect the demand response to be stronger, both as the carbon tax increased
(as in the case of Canada) and alternative energy sources were developed.

(Consider a radical policy, unlike the one the federal government is about to introduce in
Canada: carbon is taxed, but the proceeds are not rebated to the population. That would
make people poorer, and would cut energy usage. A sensible policy?)

b) Investment in oil (and gas) exploration should fall, because of the reduced profit following
the imposition of the tax.

c) The tax should raise the (relative) profitability of alternative energy. Right now, it is hard
to get alternatives off the ground because of the implicit and explicit subsidies to coal, oil,
and gas.

d) Unilateral carbon taxes: this one is tough, from a trade perspective, but there is a clear
argument for imposing tariffs on imports from countries that do not price carbon.

The last of these points helps emphasize: politics of carbon taxes are fraught – that is putting
it mildly.

There is opposition from:

* oil companies – a carbon tax will make it more expensive for them to do business;

* car manufacturers, whose primary business involves making and selling internal combustion
engine cars;

* lobbyists, often funded by the above!

Managing this opposition takes us squarely into the realm of politics. Typically, in politics,
the opposers of a policy are ‘bought off.’ [On this very theme, see the following neat example
of this in today’s newspaper:
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https://www.theguardian.com/environment/2018/oct/26/spain-to-close-most-coal-mines-after-
striking-250m-deal

in what amounts to some imaginative government policy by the new Spanish government.]

In the case of climate change, we are being forced to think very hard about the appropriate
scope of government activity, and the form that regulations should take.

* Currently, for oil companies, we are seeing adversarial interactions, with several oil com-
panies involved in lawsuits relating to their culpability for climate change – that is a form of
peacefully managed conflict, under the rule of law. They are being sued by local governments
in California, as you may have see. (Do their profits reflect climate damages? What would
happen to their profitability under a carbon tax?)

* Auto manufacturers can be regulated – for instance, being forced to produce electric
vehicles (as occurred following the Obama Administration bailout of Detroit car makers), or
firms voluntarily choosing, such as Volvo.

* Lobbyists and “fake news” – it is a very serious problem that is serving to undermine
democracy. Here is what a very serious scientist thinks:

https://www.theguardian.com/science/2014/sep/04/sir-paul-nurse-criticises-figures-distort-scientific-
evidence

(How would you regulate “fake news”? Is there a good way? I will be asking on the term
test.)

Note well: Canada is introducing a carbon tax in January 2019. The following assessment
contains some useful factual information (and more):

https://www.theguardian.com/environment/climate-consensus-97-per-cent/2018/oct/26/canada-
passed-a-carbon-tax-that-will-give-most-canadians-more-money

ii. Manhattan 2.0: the aim – invent a new fuel source for producing electricity. We do not
have a viable alternative to take the place of fossil fuels. This is a truly *major* problem.
Nuclear energy does not produce GHGs, but it is perceived to be dangerous (not without
reason), and only accounts for around 11 percent of global electricity production. (It used
to be higher.)

iii. Technology transfer, once the new technology is in hand (under ii.). It should be given
out free. Otherwise, countries will use their existing fossil fuel deposits.

iv. Investing in the ‘new economy’: this will take a lot of resources.

Think of all those electric car charging stations that do not yet exist, for example.

3. The ‘new economy’

We will see that capitalism works best when prices (whether of final goods or inputs) reflect
all the relevant information in the economy. When they do not, the market allocation is
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likely to be inefficient – something we will see soon.

In that spirit, if an input to production results in environmental damages, those should be
captured by the input price. Consider how to adjust prices (say of fuels) by incorporating
environmental damages. One could use Nordhaus’s DICE model to compute these.

I mentioned MMN (2011), and have posted a link on the website. This paper does not use
the DICE model and does not incorporate greenhouse gas costs. But it does revisit the
profitability of each major industry in the US, accounting for the mortality costs associated
with air pollution. Please take a look at the results described in the paper summary – they
are arresting! (Please also read Paul Krugman’s op ed piece about the article, also posted.)

Suppose one could adjust each firm’s profits, based on the resulting environmental damages.
This would enable one to direct resources to activities that were not, actually, destroying
the planet in the process of making money.

4. ‘Green accounting’

We will cover this in due course. It is a very appealing idea! (Well done William Nordhaus for
thinking long and hard about this issue – Nordhaus and Tobin (1972) is a classic reference,
which we will talk about later in the course.)

5. Preserving endangered species

I circulated a couple of short articles – please read them. It’s a tough problem, and economics
may have something to offer in terms of proposing viable solutions.

2 Further Thoughts

1. Imagine a financial system and a system of accounts that accounted for social costs. That
would be neat to have. Economists are involved in creating that – a valuable endeavour, I’d
say.

2. BASF

This company will make what the consumer wants. It could make products that had min-
imal environmental impact, if given the right incentives. As consumer tastes shift, perhaps
towards more environmental products, so BASF’s product line will adjust. Incentives could
also come more directly (and sooner) through environmental regulations. How to set those?
We will talk about a relevant framework for analyzing environmental policy setting later in
the course.

3. Shark-fin soup: this is exceptionally bad news for the environment. Should its sale be
regulated?

4. Biodiversity: I will post a note shortly (over the weekend). It is related to our themes so
far.
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5. Term Test 1

The term test will be based on things we covered right up to the end of the lecture (that
is, using education as a means of reducing the quantity of endangered species ‘consumed’).
The test will be ‘closed book,’ with no electronic aids. To give you a flavour for the format
etc., I will post more sample questions and solutions shortly.

Please make it your business to attend next week’s test, out of fairness to all.

Just let me know if you have any questions prior to that.

Good luck with your preparations,

Robert McMillan
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