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This brief note covers two issues relevant to our current theme.

Manhattan Project 2.0

Canada signed up for the Paris Agreement, which commits the country to help take steps
to keep the global average temperature increase since the pre-industrial period to below 2
degrees.

There is a feeling among some commentators that this commitment is not being taken
seriously. (In a British context, here is one particularly clear articulation of that view:

https://

www.theguardian.com/commentisfree/2016/sep/27/fracking-digging-drilling-paris-agreement-
fossil-fuels

The skeptical argument, in short, is that too many people have a vested interest in ‘business
as usual’ to bother adjusting. Yet the science is completely unequivocal on this issue. Thus,
some form of adjustment is necessary.)

What is clear is that a candidate solution is already to hand. It involves nuclear fusion
as a means of generating electricity (as opposed to burning coal), fusion being the process
that ‘fuses’ different atomic elements together (such as hydrogen into helium, as with our
sun) and releases lots of energy in the process. Combine that energy source with electricity
storage (how about batteries?), and the main problem is solved: no more carbon need enter
the atmosphere.

Obviously, if you heat plasma up to 35 million degrees or more, you have to make sure you
don’t ‘evaporate’ the earth’s atmosphere in the event of something going wrong. But the
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current design involves containing the plasma in what is called a tokamak – a clever ar-
rangement of magnets that keeps the ultra-hot plasma fully contained. (If you are especially
interested, check out David Kingham’s company for feasibility, at

http://www.tokamakenergy.co.uk/ )

The current leading contender is an international fusion project in the south of France. That
has been very slow to get off the ground.

Let us contrast the seeming lack of urgency with the Manhattan Project. German scientists
who fled the Nazis were highly concerned that the Nazis would develop an operational nuclear
weapon first, and then use it to secure a dominant position in Europe and beyond. Their
concern led to the Einstein-Szilard letter, which persuaded FDR, the US President, to do
something, fast!

The whole project was vast and expensive. But the problem was solved, in no small part by
throwing money at a very bright group of scientists, and having the political will to succeed.
(Canada was involved in an important way, not least by being home to major uranium
deposits.)

The Paris Agreement should surely prompt an altogether more serious effort to switch energy
systems. When will Canada start?

Public goods

These are goods1 that are: non-rival in consumption, and non-excludable – those are the
two defining characteristics. National defence in the form of a nuclear shield would seem to
be a good example of a pure public good. (Another example of a pure public good would be
the Earth’s atmosphere.)

Non-rivalry implies that an extra user adds zero to the cost of provision. Note that very
few goods will actually satisfy this property: not all aspects of national defence do, clearly.
But let us set that matter aside for now, and consider a question facing society: if a good
is non-rivalrous in consumption, how much should an extra user be charged for using it?
The answer, we will see, requires setting the price charged equal to the marginal cost of
provision (that is, the extra cost of adding a new user). But the marginal cost is zero, so the
appropriate price charged to an extra user should be zero. Charging a price of zero would
mean zero revenue, which would be an unappealing proposition to a private provider.

[As an aside, providing national defence is not free. The argument just given means that
financing it through a user charge would not be socially efficient. (Typically, national defence
is funded through taxation. Financing is on our course agenda, coming up.)]

1We will cover these in greater depth later in the course, after Externalities, of which Public Goods are
a special case.

2


