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1 Preamble

Scientists interested in classifying geological epochs are increasingly of the view that we have
entered a new era, beginning in 1945 with atmospheric nuclear testing. This new era is being
called the Anthropocene, following on from the Holocene. What is distinctive about this new
era is the way that humans are now having a decisive impact on many aspects of the planet.
For instance, evidence of nuclear fallout from those tests (on Bikini Atoll, in New Mexico
etc.) is already apparent in the geological record, and our plastics can be found throughout
the oceans.

One area where humans are unquestionably having an impact involves habitat and species
preservation (or destruction). As it is an area that raises a number of Public Economics
issues, I would like to draw some strands together here.

By way of useful background, I referred you to the Special Report on Biodiversity in the
Economist (September 14, 2013), available in the UTM library. The whole report is worth
reading, being really well-written and containing some interesting science, as well as a nice
discussion of the origins of environmentalism, explaining how and why our attitudes to nature
have evolved (mainly for the better).

The article devotes plenty of space to extinctions. Extinctions are disturbing! In North
America, for example, there used to be giant sloths ambling around. It would be fantastic if
they were still here to be seen, but that would have required very different behaviour from
the first human settlers over 40 million years ago. In Africa, elephants do still roam around.
There is an interesting anthropological explanation as to why that occurred in the report,
but we should not assume wild elephants will be with us much longer.
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In moral terms, once humans figured out that many animals were quite close relatives, it
seemed wrong to wipe them out. (This point is made very well in the report.)

From a scientific perspective, we also understand better that destroying habitats can be
costly. For instance, rainforests provide the source of many existing pharmaceuticals and
are likely to provide the source of ones that are as yet undiscovered. If we concrete them
over (or something crass along those lines), the option value is lost, along with a multitude
of other benefits.

2 Interlocking Challenges

Let us step back and appreciate the context. There are several interlocking global issues
that are immensely challenging to address: population growth, global warming and climate
change, habitat and species preservation, and poverty (mainly in the developing world).1 In
turn:

Population

In 1960, the world population was 3 billion: in 2012, it passed 7 billion, which represents an
extraordinary increase. There are currently more people living than the sum of all the people
who lived prior – hard to credit, but true. If you plot the population total on a graph against
time, the exponential growth is striking and shocking. The best projections (obviously with
some error attached) are that we will reach 9 billion in just over thirty years’ time.

Those 9 billion people will need a lot of food and a lot of fuel. But how many finite resources
do we have at our disposal, and indeed, how many Planet Earths?

Habitat preservation

Population growth has important consequences for habitat preservation. We need to grow
more food, so unless agriculture becomes much more efficient, then the cultivable land area
must increase, which means less land can be given over to forests and other undisturbed
uses. Fortunately, modern technology has allowed the intensification of agriculture, raising
the productivity of existing land through the development of higher-yielding seeds and better
fertilizers. (This is well-documented in the article.)

In terms of species living in various natural habitats, we have the power to fish all the fish
out of the sea and kill all the animals on the land. Take fish: they are the primary protein
source for over a billion people. Due to the open-access nature of most fisheries, there is

1Jeffrey Sachs has a interesting, short, recent article on this subject which I circulated in class).
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an incentive to overfish, because if you postpone catching your fish today so they can grow
a bit more, they may not still be there tomorrow due to the behaviour of others. This
is an instance of the so-called ‘Tragedy of the Commons,’ which leads to over-exploitation
of resources for which property rights are ill-defined or poorly enforced. Letting this state
of affairs continue will lead to an environmental (ocean-based) catastrophe – just read the
description of what happened to the Atlantic cod fishery.

Energy

All those people will need energy – for instance, to run air conditioning in the face of climate
warming. Given our dependence on fossil fuels, carbon emissions are likely to increase a lot.
That puts us in a particular bind, as those emissions will in turn affect the climate.

Poverty

People growing up in Canada are lucky. If one were born and brought up in a country
among the bottom 10 poorest in the world – say, Mali in sub-Saharan Africa – one’s life
prospects would not be so good. The gap in living standards across countries is disturbing.
As humans, both poverty and inequality are hard to ignore (provided we do not shut down
the humane sides of our natures).

3 Market failure

We will get into this in more detail before long, but I assert that market failure is a key
reason why species are not preserved and habitats are vanishing. In each type of case, one
could argue that the external benefits are not ‘priced’ into current prices.

For example, in terms of species, there are not many tigers left in the wild, magnificent
creatures though they are. This is partly due to increased population pressure, but also
due to the fact that a (dead) tiger is worth over $24,000 to poachers. Future generations
would pay great money to see tigers in the wild, which would allow current generations to be
more than fully compensated. Unfortunately, there is no mechanism to transfer the tourism
revenues from the future to the present, and without that, the prospects for tigers’ survival
in their natural setting are grim.

Species live in ecosystems. Rainforests are one of the most vital of all ecosystems – the source
of more species diversity on land than any other. (Coral reefs are the oceanic equivalent.)2

2As an aside, coral reefs are not doing too well in the face of global warming. We have reason to be
concerned!
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In terms of rainforest preservation, we now understand well that the value of forest extends
beyond the trees growing in it. There are benefits for water purification, benefits in terms
of leisure amenities, and benefits in terms of climate. (The climate of the prairies of North
America is influenced in a benign way by the Amazon.) Yet the people carrying out defor-
estation often completely ignore those benefits, in no small part because there is no way to
convert them into money now, given that the markets for these items are undeveloped or
non-existent.

4 Regulation

Government regulation has been useful in a variety of ways regarding habitat and species
preservation:

* Pesticides like DDT were shown to have very harmful side-effects in the 1960s, and have
been phased out. New pesticides are tested rigorously.3

* The Montreal Protocol, signed in 1987, led to the banning of chlorofluorocarbons (CFCs), a
coolant used in refrigerators and also a very potent greenhouse gas, shown to be causing a hole
in the ozone layer. The banning of CFCs is a remarkable instance of successful international
cooperation, stemming from path-breaking science (Molina, Rowland and others).

* Given the problem of overfishing, government regulators increasingly give fishermen prop-
erty rights over fisheries. We will get into the logic behind this later, but essentially, long-term
ownership aligns incentives to manage fish stocks in a sensible way.

* Etc.

3We should not get complacent, however. An anti-inflammatory drug fed to cattle in India, diclofenac, was
found recently to have been killing vultures that fed on cattle carcasses. The drug led to a precipitous drop
in vulture numbers, by an estimated 80 million. In turn, that has had severe public health consequences, for
the reason that vultures serve to clean up the environment – a fact we now appreciate better, and “when the
facts change ...” In this case, the drug’s side effects should have been better tested before it was introduced.
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Questions (worth 8 notional points)

1. Shark fin soup is popular. Is there an argument for raising its price? If so, what is that
argument? [Three sentences.] (4 points)

2. The last official sighting of the ivory-billed woodpecker occurred around 70 years ago,
though there have been unconfirmed sightings since that generated considerable public in-
terest. Those notwithstanding, it seems very likely that the ivory-billed woodpecker is now
extinct. Identify a key market failure that contributed to this irretrievable loss. [Two sen-
tences.] (4 points)
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Solutions (worth 8 notional points)

1. Shark fin soup is popular. Is there an argument for raising its price? If so, what is that
argument? [Three sentences.] (4 points)

Answer:

There is an argument for raising its price, based on the ecology of the oceans, to reflect the
spillover benefits that live sharks bestow. [Aside: Sharks come in many shapes and sizes, and
the largest ones are at the very top of the food chain.] Sharks perform a very vital general
function, helping to ensure that other sea life is fit and healthy; if it is not, it becomes food
for sharks. Removing sharks from the ocean – and currently an estimated 100 million are
fished out each year – leads to an imbalance that is undesirable: a corrective tax that would
raise the price (or even ban the sale of shark ‘parts’ completely) would help cut demand and
help conserve valuable shark populations.

2. The last official sighting of the ivory-billed woodpecker occurred around 70 years ago,
though there have been unconfirmed sightings since that generated considerable public in-
terest. Those notwithstanding, it seems very likely that the ivory-billed woodpecker is now
extinct. Identify a key market failure that contributed to this irretrievable loss. [Two sen-
tences.] (4 points)

Answer:

People alive today would pay significant amounts of money to be able to catch sight of this –
actually magnificent – bird. Yet around the time of its extinction, these future ‘demanders’
were not able to express their high valuations for its continued existence; that is, there was
a missing market for viewing this creature.
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