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Pull of the tide

many suitable sites in the world,
although the UK has more than its
fair share. These include Swansea,
if a lagoon is used to dam tidal
flows, plus the north of Scotland
and the Severn estuary.
Unfortunately, such sites are
often in ecologically rich yet
fragile straits and estuaries that
are crucial spawning grounds for
life. Strong tides make them so
productive, because turbulence
stirs up nutrients. What’s more,
turbines can kill fish.
The reality is that in total,
around 100 gigawatts of power
could be generated by suitable
sites globally, and it is doubtful
whether even this can ever be
achieved. There is evidence that
tidal barrages, by obstructing the
area through which the tide flows,
can change currents so much that
the potential power can no longer
be extracted efficiently. This
further reduces permanently
exploitable tidal power.
Tides are vital for life in shallow
seas. Without their churning
effect, marine life would come to
a halt. Exploiting tidal energy may
seem attractive, but in practice
there is little to be had and it has
an ecological cost. ■

THE fate of a £1.3 billion proposal
to build a tidal power lagoon on
the UK coast is in the balance.
Green energy proponents around
the world see the Swansea project
as a trailblazer for a massive
untapped source of dependable,
renewable energy, and have urged
the UK government to back it at
a time when investment in such
schemes is growing rapidly (see
“The colour of money”, page 36).
However, tidal energy is not
the global saviour many people
imagine it to be. The oceans have
always created the impression of
infinite potential, for example in
terms of food resources and waste
disposal, which we now know to
be an illusion. In the same vein,
a lot of people see the oceans as an
attractive source of huge amounts
of sustainable energy, including
tidal power. Again, this is wrong.
In practice, tides can supply
only relatively small amounts of

power. And while environmental
impacts of tidal energy will vary
depending on how we extract it
(tidal lagoons are better than
most), it will damage ecosystems.
Earth’s tides, created by the
tug of the moon and sun, hold
about 3.5 terawatts of power.
That sounds promising, but it is
only about 20 per cent of world
demand. And only a fraction
of that 3.5 terawatts can be
harnessed: to turn a turbine,
we need water currents with
a minimum speed of 1.2 metres
per second. This rules out the
vast majority of tidal resources as
they are in open ocean where tidal
currents are too weak, often less
than 0.1 metres per second.
Viable currents (or sufficient
tidal ranges to generate them in
water trapped behind barriers
or in lagoons) are found only in
shallower waters around ocean
perimeters. There are not that

The real deal?
Game theory can tell us a lot about US threats
of a trade war, says Petros Sekeris
US TARIFFS on aluminium and
steel from Canada, Mexico and
the European Union have raised
fears of a global trade war.
Are we really on the brink?
Game theory – the use of maths
to study strategic interaction –
can help answer that question.
Looked at this way, free trade can
be sustained with “tit-for-tat”
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factors must be worked into the
equation. First, its economy is
strong, with unemployment the
lowest since April 2000. This gives
it more leeway, since retaliation
that might cause job losses and
inflation looks less frightening.
Second, US tariffs on steel and
aluminium show that president
Donald Trump is responding to
the demands of his supporters as
mid-term elections near. Eager to
protect his base, he will probably
nullify the effect of retaliatory

strategies when countries trade
extensively: if one nation raises
barriers, each of its partners can
enter a trade war that creates the
risk of sufficient long-term losses
for both that the transgressor
yields. Protectionism only makes “The US tariffs send a clear
strategic sense if trading partners message: if that’s how we
treat our allies, imagine
are not expected to retaliate.
the fate of our enemies”
To explain the US action, many

tariffs on products like whiskey
with targeted support, such as
subsidies to affected industries.
It is also worth noting analyses
that say the cost of similar US
trade skirmishes with China
disproportionately threaten jobs
in Democrat strongholds, thus
producing big political gains for
Trump at a small electoral cost.
None of the countries recently
targeted by US steel tariffs has a
similarly strong bargaining hand.
They all depend on commercial
ties with the US. Their only
credible retaliatory threats will
be small and measured, lessening
the risk of a full trade war.
Bringing China into the picture

Hans van Haren is an oceanographer
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adds further rationality to the US
stance. Due to its big trade deficit
with China, the US only last week
reiterated its threat of tariffs on
lots of Chinese imports. Its
message from the tariffs on the
EU, Canada and Mexico is clear:
if that’s how we treat our allies,
imagine the fate of our enemies.
By credibly communicating the
capacity to bear retaliatory costs,
the US improves its bargaining
power. This is likely to be used to
win concessions, not as the first
move in an all-out trade war. ■
Petros Sekeris is an associate professor
in economics at Montpellier Business
School, France
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Tidal energy seems like it should offer vast potential to power
the planet. It’s just not so, says Hans van Haren

ANALYSIS Mediterranean diet

Why splashing out on
olive oil may pay off
Chelsea Whyte

emphasis on fats derived from either
olive oil or walnuts. But some couples
were both assigned to the same
diet because of their marital status,
so it wasn’t truly random.
The authors reanalysed their
data, removing about 21 per cent of
the participants. They found that the
protective effects of the diet held up
under this new scrutiny, but their
scope was more limited: the health
benefits were only seen for people
with a high risk of heart disease.
Given these limited benefits, should
we really all be eating like the Greeks?
Another study suggests your bank

IT’S supposed to be good for you.
So said a study published in 2013
that tracked the effects of the
Mediterranean diet over five years,
but its results have now been called
into question.
The original research found that
the diet – featuring fresh fruits and
vegetables, seafood, nuts, olive oil
and red wine, but very little red meat
or sugar – reduced the risk of
cardiovascular disease, contributed
to slight reductions in rates of heart
attack and early death, and more
significantly lowered the risk of stroke.
“Should we all be eating
Since then, study after study has
like the Greeks? One study
found other benefits, such as staving
says your bank balance is
off ageing in the brain or delaying the
an important factor”
onset of Alzheimer’s disease.
But the 2013 study, known as
balance is an important factor.
PREDIMED, was recently retracted
and republished (New England Journal Researchers at the Mediterranean
of Medicine, doi.org/cq2s). That’s
Neurological Institute in Italy carried
because not all of the study’s 7447
out a study of more than 18,000 men
participants were fully randomised.
and women over four years. They
For instance, participants were
found a 15 per cent reduction in
assigned to follow either the low-fat
cardiovascular risk for those on the
control diet or one of two versions of
Mediterranean diet, but only if they
the Mediterranean diet – with an
earned £35,000 a year or more. For

the less advantaged, the benefits
of the diet weren’t seen at all.
Even though all study participants
followed the Mediterranean diet,
those with higher incomes tended
to eat food that had more heartprotecting antioxidants and
polyphenols, and which was grown
with fewer pesticides. Those with
lower incomes had less access to
a wide variety of fruits, vegetables
and whole grains, and tended to
buy foods that had lower nutritional
value (International Journal of
Epidemiology, doi.org/cbhh).
“The real extra virgin olive oil that
was used in the PREDIMED trial is about
8 euros per bottle,” says Marialaura
Bonaccio at the Mediterranean
Neurological Institute. “So the
question is, do I get the same benefits
from a bottle of olive oil that costs
10 euros, as compared to the lower
quality one that I paid 2 euros for?”
She and her colleagues are
planning a follow-up study to
determine whether people are eating
the quantities of food suggested
by the Mediterranean diet, which
will also look at the quality of those
foods. She suspects that the
difference in benefits may come
down to higher quality foods that
cost far more.
“It’s a real paradox. When the
Mediterranean diet was discovered,
it was the diet of the poorest people
in Italy and Greece. Now, it’s the diet
of the rich people,” she says. ■
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