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Sir John:

We live on spectacular planet. It's the only planet, as far as we know, in the entire universe that
actually has living things on it. It is also a planet under threat. | want to discuss what the rising effect
on almost all of the other species with which we share the planet says for our own futures and for
unsustainable development of the kind that is currently driving the global economy. A lot of that is
pretty gloomy stuff and I’'m not going to pull any punches but | want to finish with what we need to do
and it is not all doom and gloom. There are solutions and these are a very long way away from what
would be the traditional concerns of conservation biologists and yet if we do not grasp those solutions
our attempts to conserve the earth’s biota are surely doomed to failure. That's the plot of the talk.

We know we are in the grip of the sixth mass extinction. Sometime ago Bob May, Nigel Stork and I*
using fossil record worked out what the average extinction rate of the earth’s biota at the present time
ought to be, knowing the time span of a typical species in the fossil record. Exactly how you do that is
complicated but you can work out that roughly speaking given the present number of species on
earth we should be losing between one and two species a year. However, we also know that during
the twentieth century that we have pushed up species extinction rates something like a hundred to a
thousand times above that background rate. The evidence suggests that the rate of extinction is
accelerating and to such an extent that by the end of the present century the acceleration is expected
to be something like 10,000 times the background rate. That's why we are already in the sixth mass
extinction.

There have been obviously five previous mass extinctions. There are basically four main drivers of
the current extinction crisis. They are habitat destruction, over harvesting and over hunting, the
impacts of alien species and pollution. I'm going to concentrate, because of time constraints, on
habitat destruction, over harvesting and hunting. And in sum, the real cause of the looming six mass
extinction is the sheer scale of the human enterprise, to which | will return again at the end.



Let me put some flesh on these broad statements and remember that everything I've said so far is
completely independent of the additional impacts that climate change is going to have. | will be
talking a little bit about the impacts of climate chance over and above the significant effects of habitat
destruction and over harvesting.

If you take the IUCN Red Data books for 2004 you can work out the proportion of taxonically well
known groups that are currently threatened with extinction — species that are climbing the categories
from near threatened to severely threatened to work out the proportions that are threatened and
close to or on the verge of extinction. For a well known group like birds (species like the Californian
condor) the figure is of the order of something like 12% of the world’s bird species, indeed a recent
set of analyses by Birdlife suggests that probably closer to 15% of the world’s bird species. For
mammals, another very well known group, the percentage of species threatened with extinction is
23% and for amphibians it's 31%. For much less well documented taxa the portion of known species
threatened with extinction appears to be a lot less. It is for example a fraction of 1% of all the insects
that have been described. The large blue butterfly is an example an insect species severely
threatened throughout its (European) range. But if you take insects species as a while it's a fraction
of 1% of known species that are actually threatened with extinction. About 1% of all dicot plant
species appear to be threatened with extinction and just 3% of fish species are considered to be
sliding into extinction. However, these taxonomic groups are poorly known and if we go to the other
extreme and just look at the taxa within the insects that have actually been evaluated for their risk of
extinction we get a very different picture. Of the insects that have been evaluated 73% are threatened
with extinction. Of the dicots that have been investigated 68% are threatened with extinction and of
the fish that have been investigated 26% are threatened with extinction and the same is true of other
poorly known taxa groups. If we suspect something is wrong with a poorly known group like insects
and we concentrate on looking, let's say at blue butterflies, it's hardly surprising that we find that
actually when we evaluate that group a high proportion are threatened with extinction. So the true
number of threatened species of poorly known taxa probably isn’'t as high as 73% and 68% and so on
but is probably lower because we haven't actually looked at all of them but are probably broadly
similar to the figure for birds mammals amphibians and other well known taxa.

If you doubt those figures, with Jeremy Thomas and some colleagues not long ago we analysed not
the risk of global extinctions but the risk of local population extinctions for the well known UK flora
and fauna, and of course local population extinctions are on the path to regional and then global
extinctions. We did it for plants, birds and butterflies and we didn't know which would be the most
threatened group. It turned out that in the UK butterflies as a group are more highly threatened, with
more populations going regionally extinct than plants which in turn were more threatened than birds.
This finding is consistent with the global data. Alternatively again, if you're not entirely convinced by
the numbers, just think about the loss of so called affiliate species, epitomised by the extinction of the
passenger pigeon and its parasitic louse. Nobody really cares about the parasitic lice of passenger
pigeons - there’ll never be Royal Society for the protection of parasitic lice — but if you think about
other species that are specialists for example on particular species of plants (like gall formers) it's
clear that if you lose the plant you lose the associated parasites. There are at least 6,000 affiliate
species, parasites and so on, that currently known to live on taxa that are themselves threatened. So
the earth’s biota is not in great shape and that's why people such as yourselves and institutions such
as ZSL, the IUCN and a whole lot of bodies are working so hard to stem this tide of destruction.

Let’s think about the key drivers and what it is we have to do to stem that tide of destruction. Let's
start with habitat destruction. We've already lost about half of all the world’s grasslands and a third of
all the world’s woodlands and forests have already been destroyed. This destruction continues
apace. Andrew Balmford and his colleagues recently estimated that human activities now destroy
wild nature, by which they mean natural and semi natural habitat in terrestrial and coastal
ecosystems at a rate of between 0.5 — 1.5% a year. That doesn’t sound very much but that's 15 —
30% in a single lifetime. As we’ve already lost between a third and a half, manifestly we cannot afford



to continue to do that indefinitely. Our response is basically to designate protected areas — nature
reserves, national parks and so on — and for well know reasons in ecological theory these can reduce
but they will not completely stop extinctions even if they're totally effectively protected, which often
they are not. Why do | say that even totally protected areas will not of themselves deliver a
sustainable future for a significant part of the earth’s biota? One reason for this is what's known as a
species-area relationship. This is the number of species of birds on islands of different sizes, with
both axes on log scales and the remarkable thing is not that smaller habitat patches have fewer
species on them (that seems pretty obvious) but that their relationship is so incredibly regular. The
species area relationship is one of the most powerful and general (although not absolutely universal)
in ecology. Here’s an example for plant species on different islands in the Galapagos and again it's a
log, log relationship and a very regular one. If you take the average of such species-area
relationships, to a first approximation (if you get really nerdy you can argue with these numbers) for
every 90% reduction in area, that is 10% remaining of whatever it was you started with, you lose
about half the species. So you can’t conserve everything in an area that's smaller than the area you
started off with. Again, to remind ourselves that this kind of habitat destruction is not confined to the
tropics and the developing world, this is the Caledonian pine forest in the Spey Valley in Scotland and
this is a map of the area that used to be occupied by Caledonian pine forest in Scotland (the buff
areas) and the little brown patches are what we’ve deigned to leave — less than 1% of the original
forest. Heaven knows how many species went extinct in that process because most of the area was
cleared before naturalists were recording but we know for sure that bears and wolves and beavers
disappeared from those forests. That's one kind of relationship that says you can’t save everything.
Here’s another that's much less well known. This is the range-abundance relationship: these are
British birds, these are British mammals showing the size of the geographic range of a set of species
— each dot is a different species — and this is the total population size within the UK. Hardly
surprisingly, species that are wide spread have bigger total populations than species with restricted
ranges, that's not remarkable. What is remarkable is that the slope of this relationship is bigger than
one. That is species that are wide spread occur at higher average population densities than species
that have restricted ranges that have restricted ranges occur at lower average population densities
even where they occur. These are mammals. There’'s a thirty fold difference in the abundance of
mammals compared with birds — mammals for a given range are 30 times more abundant than birds
of a similar range and we have no idea why. The range abundance correlation has interesting
implications as follows: Across species there is a positive correlation between local population
density and the size of geographic range. So what that must mean is, other things being equal, for
any one species if you change the size of its range (for example by fragmenting its habitat) local
densities will decline even in surviving habitat patches, and that's not widely appreciated by
conservation managers or anybody else. So even in surviving habitat patches, if you fragment a
species habitat it will occur at lower densities than it would have occurred in continuous habitat which
makes conservation that much more difficult. Now, if you don’t believe that let me show you an
experiment that shows that’s indeed true — This is the biggest landscape manipulation I've ever done
in my life. It was done with a man called Andy Gonzales and colleagues and published in Science in
19982 and all you need are a lot rocks about the size of a gravestone and covered in moss and a
cake cutter and a penknife. This is the control bit of habit, this is the fragmented habitat (on this
picture there are two sizes of fragmented habitat). We also did the experiment with and without
connecting corridors linking the patches. Look at what happens to the densities, abundances and
species richness of the tiny mites, collembula and spiders whose normal habitat is this moss forest.
You can compare their abundances on these patches with their abundances on the manipulated
control and you replicate the experiment as often as you want but what you will find is exactly what
the range abundance correlation predicts. First of all these are the species richness for a standard
sample size area in the continuous patches. Patches with corridors help to maintain species richness
(pseudo corridors however have no effect at all and are no better than unconnected patches) so you
fragment the habitat, leave it nine months and you lose species exactly as the species area
relationship predicts and this is for a standard sample size area so there’s no need to count a bigger
area. The one to concentrate on is this one. This is the density of individuals in the fragmented
habitat (each dot is a species) and the density prior to fragmentation (each dot is a species) it's a log,



log scale again and if species stayed as abundant in the fragmented habitat as they did in the
unfragmented habitat all the points would lie along that line and manifestly they do not, even the
species that survive occur at lower densities in the fragmented habitats exactly as the range
abundance correlation predicts. There are some subtleties here depending on whether or not there
are corridors but the important thing is that when you fragment a species range, even in surviving
habitat patches that are otherwise perfectly good habitat, the species will occur at lower densities
than it occurs in the unfragmented habitat. So there’s an extinction multiplier- as you fragment
habitats you get a range contraction, you get declines in local abundance, even in surviving areas
and declines in local abundance inevitably mean that there’s an increased risk of local extinction.
Smaller populations mean that it's more likely that populations are more likely to fluctuate to
extinction due to catastrophes. What we do in protected areas often is manage the protected area to
work against that process, by providing things like water holes, extra food protection against
predators or the disappearance of predators from protected areas that are too small will allow smaller
organisms to increase in abundance and so on. What habitat managers are doing in protected areas
is trying to work against those almost inevitable processes.

We have now designated over 100,000 protected areas in terrestrial and freshwater habitats and
these cover about 12% of the earth’s land surface. Other things being equal, that 12% of protected
areas will conserve roughly half of terrestrial species. But as Kevin Gaston, Anna Rodriguez and
others have pointed out, many of the earth’s species are not represented in protected areas at all and
SO we're going to lose many of the species outside of the protected areas. We often have no idea
how designation of a protected area relates to real effective protection. In many places on earth a so
called protected area (national park etc) is only that in name [showed photo of the Mbalmayo forest
reserve in South Central Cameroon — when | first started working there for six years there were
monkeys and a rich larger fauna but within five years illegal slash and burn was taking place and
large areas of the forest were being illegally cleared and when | left after six years all the monkeys
had gone, largely due to the bush meat trade and that was a protected area. So we need to
appreciate that this 12% protected designated area is not going to be anything like enough. And there
are some really important gaps. Colleagues here at ZSL have been involved in some of them but just
taking one example in a recent paper Rickets and colleagues pinpoint centres of imminent extinction
— single sites on the terrestrial surface of the globe where species are making their last stand (ie the
last population of that species in the wild). They looked at mammals, birds, reptiles and amphibians
and conifers. They found globally 749 such species at 595 sites. Incidentally, 749 species is three
times the number of species that have gone extinct between 1500 and now, which is another
measure of the accelerating rate of extinction threats. Of those 595 sites 257 (just under half) had no
legal protection at all and only a third are fully gazetted within protected areas and we don’t know
anything about the effective management of those areas. So there’s a lot of work to do.

In this rapid canter through some of the important issues | just want to touch on two other points that
make life more difficult for conservation biologists. If you look at the 25 biodiversity hotspots on the
terrestrial globe (areas particularly rich in total species and in endemic species) these 25 hot spots
again occupy about 12% of the earth’s land surface and again not all of them are protected. These
hotspots hold 20% of the global human population, and the populations of people in those areas are
increasing faster than the global average and indeed faster (around 1.8% per year) than the
developing world in general (1.6% per year). Conflicts between conservation in these critical areas
and human development will not be easily avoided and the inescapable conclusion is that just by
creating protected areas we're not going to win the battle in these areas. We're going to have to take
the economic development needs of people strongly into account because most of the populations of
people in these areas the only means of making a living is to harvest resources from their
environment in an unsustainable fashion.

Another depressing statistic is measures of governance scores (i.e. measures of how good a nation’s
government is from awful and corrupt through to models of democracy) and then correct statistically
for things like the size of the country, its GDP and a whole lot of confounding variables we find the



measures of conservation success are correlated with governance scores in exactly the way you
would expect so that percentage change in forest cover is positive with good governance and
negative with bad governance.

If you take population growth rate for black rhinos and elephants, growth rates are positive with good
governance and negative with bad governance. And worse, correcting for area, poorly governed
corrupt nations have a higher species richness than well governed nations, making it hard to deliver
effective conservation.

These are the realities that conservation biologists have to face. If we don’'t acknowledge those
realities and deal with the issues then simply by doing traditional nature conservation we will lose the
argument, lose the battle, lose the war completely.

Now on land a great deal but by no means all of habitat destruction is due to sustainable harvesting
and clearance of forests. In marine ecosystems it is unsustainable harvesting that is the primary
cause of the destruction of the marine ecosystems that we have to deal with. Most of the world’s
oceans are biological deserts but in the up-welling areas of world’s oceans for example between 30
and 50 percent of the primary production in those areas now ends up in a fish caught by people. As
Daniel Pauly put it (although not strictly true) one in every two diatoms in the sea, ends up in a fish
that is caught by people. And the consequences of that are pretty dire. Global fisheries are now
declining by about half a million metric tonnes a year from a peak they reached in the late 1980s so
despite huge efforts to maintain them global average catches are actually declining by half a million
tonnes a year and those of you who were at the prize giving ceremony before the tea break will have
seen Charles Clover receive the prize for his wonderful book that documents these data in
depressing but exquisite detail.

Roughly speaking a quarter of all marine fish stocks are now over harvested and another quarter are
rapidly getting that way. In some areas the total biomass of fish available to catch is now a fraction of
1% of the original biomass. If you take the North Sea for example you can reconstruct the food web
of the North Sea in pre Victorian times when for fish between 4 and 66kg the biomass of those stocks
in the North Sea is now between 1 and 3% of the pre-fishing biomass, which is a huge decline. There
used to be tuna fishery in the North Sea which finally stopped in the 1930s. We've done huge
damage to this and many other fisheries around the world and of course there’s an additional
problem of illegal landings that presents a potentially huge further threat to fish stocks. The dire
unsustainable state of the world’s fisheries is the starkest example | know where excellent science
has totally failed to make politicians and policy makers come to the correct conclusions and
dramatically reduce fishing effort, for example by the creation of large protected no fishing areas
(marine national parks and so on). Again to quote Daniel Pauly, the interplay between fisheries
science and fisheries management resembles a well equipped hospital where patients problems are
expertly and accurately diagnosed. There’s nothing wrong with the science but nobody gets treated.

Finally, just to show you some of the unexpected links in all this. This is the village of Apam in Ghana
which in the 1970s was a thriving artisanal fishery with wonderful long hand carved canoes bringing
in huge quantities of fish. As the European Union’s fish stock collapsed around this time the
European Union encouraged European fishing boats to fish the areas off West Africa. This is one of
the most disgraceful things the European Union has ever done. The Gulf of Guinea for example fish
stocks are now reduced well beyond 90% of the numbers they had at the time and the impact on
artisanal fisheries has been disastrous — basically the artisanal fisheries have collapsed. The
populations in this part of West Africa have always eaten bush meat [pic of porcupine in back of
bicycle in south central Cameroon] but in response to collapse of the artisanal fisheries, which
produced huge protein shortages amongst the populations of this part of West Africa, hunters went
further and further into the forests and the bush meat trade went up by a factor of ten. This has driven
a whole set of mammal species (predators, monkeys, herbivores) many populations have collapsed
by three quarters and are still declining in face of the entirely unsustainable harvest pressure. This is



the law of unforeseen consequences — if anybody was to have told the EU commissioner that there is
a direct link between the EU fisheries policy, the collapse of the West African fisheries and a massive
increase in the bush meat trade it would not have been believed. There is a paper documenting this
by Justin Brashares and colleagues in Science®.

Now against this depressing background the hugely important agreement that was signed by the
world Summit on sustainable development involving the 188 parties to the Convention on Biological
Diversity (not the United States) to achieve a significant reduction in the loss of biodiversity by 2010
looks mightily optimistic. The EU incidentally has set targets to completely halt the loss biodiversity by
2010 within the European Union. But even in wealthy, moderately well governed European countries,
given the forces I've been talking about, this looks increasingly unlikely without major changes in
policy. We have to convince policy makers that the loss of biodiversity matters for ethical, moral and
aesthetic reasons but also for good economic reasons because natural and semi natural ecosystems
provide humanity with a vast range of so called ecological or ecosystem goods and services which
we generally ignore and certainly take for granted and usually do not enter into any economic
models. The Millennium ecosystem assessment identifies four kinds of ecosystem goods and
services. These are food and fibre (so called provisioning services). There are supporting services
like pollination and pest control [pic of parasitized parasite wasp]. There are so-called regulating
services such as the services that provide us with clean water [photo of Canadian Rockies forest
pool] and there are cultural services which enrich our lives. All of these services are free but there
have been attempts to put an economic value on these services. One such attempt estimated that
the so-called free goods and services provided by the earth’s natural ecosystems is worth of the
order of around $38 trillion a year which is similar in size to the global GDP. That figure has been
argued with but more recent studies by Andrew Balmford and colleagues looking at five ecosystems
for which we can get the data to allow the working the net benefits on an unconverted ecosystem to
human beings in terms of free goods and services. They obtained figures for two tropical forests, two
wetlands one of which was a mangrove and a coral reef and in every case they showed once we
converted them into harbours or salt pans or agriculture etc the converted habitat was always worth
less than the unconverted habitat. If you take the 0.5 — 1.5% of wild nature lost annually and
extrapolating globally a single year’s habitat conversion on the planet costs the human enterprise in
net terms of the order of $250 billon a year and every year into the future. So why do we continue to
destroy natural and semi natural habitat? Well, a lot of it is ignorance. Policy makers simply don’t
know about this. For many we have no idea what the ecosystem goods and services are worth and
they certainly don't enter into the cost benefits analysis that worked out whether it was worth while
building a harbour, or whatever. The second reason is market failure where the conversion benefits a
few rich and powerful individuals or corporations at the expense of a wider common good. And third,
perverse tax incentives and subsidies that encourage conversion because governments somehow
see conversation as good thing and anyway it buys votes with the rich and powerful.

This is what we did in the UK with the Flow Country for a time through conversion of semi-natural
habitat in the Flow Country in Scotland by deep ploughing to plant lodge pole pines as tax breaks for
the rich and the trees usually died. That was perverse subsidy and it was a market failure because
although individual wealthy landowners and investors benefited from this there was terrible habitat
destruction, runoff of silt into salmon rivers, oxidation of the peat, adding to greenhouse gases and so
on. This particular case has now stopped but is common elsewhere. We need to make sure that
politicians understand the implications of habitat conversion and recognise the value of natural and
semi natural habitats in their natural state for the greater good of the maximum number of people. As
we increasingly destroy those habitats they ought to get more and more valuable. Whether they will
and whether that will be reflected in the markets remains to be seen.

| want to move away to the final theme which is human induced climate change [photo of Drax power
station]. I'm not going to rehearse that evidence for climate change. Human induced climate chance
is real. Many of you may have watched David Attenborough’s clear and depressing account of the
evidence on television recently. We can show unequivocally that the earth is warming quite



dramatically. Over the last thousand years the average temperature if anything has been cooling and
we can reconstruct that temperature from things like tree rings and so on and then suddenly around
about 1850 with the rise of the Industrial Revolution carbon dioxide in the atmosphere is now rising
rapidly. Indeed, there’s been nothing like it for at least the last thousand years and if you look at the
models that predict climate change you'll see a steady upward trend with the earth warming at
somewhere round about 2050 — 2075 by an average of between 2 and 3 degrees. The
consequences for the earth’s biota are fairly dire. To survive species are going to have to move. So
as the climate changes so the areas of habitats that are suitable for a species will migrate across the
globe and species are going to have to migrate to keep within their acceptable climate envelope,
which will entail range changes. Put starkly what that means is that most nature reserves are going to
be in the wrong place because the climate will have moved on and the habitats that we set up those
reserves for will no longer be there but be somewhere else and the species that are there will no
longer be able to live there and they’ll have to go somewhere else or die.

The kind of changes we might expect to see are summarised on this graph which shows the
temperature abnormalities expected out by 2060 or 2070 for temperature in the summer and the
darker the yellow and orange the higher the temperature rise. The South of England by 2060 — 2070
has a climate that's much more similar to central or even parts of southern Europe. And the same is
true for the rainfall which will decrease dramatically over southern Britain and this part of Europe
which is already happening and if possible Scotland will be even wetter. All this means that species
are going to have to move. When | first went to work at the University of York in the early 1970’s the
nearest speckled wood butterfly colonies were some 30 — 50km south of York and the same is true of
the gatekeeper butterfly. They are now both common in my garden and are pushing north towards
the Howardian Hills in response to climate change. And if you do the analysis and look at the whole
range of species all over the globe you can show unequivocally that 80% of the taxa that have been
examined are marching pole-wards at about 6km a year. Now, you might say that species have
always done that and of course that’s true. After the last ice age all the species that currently live
here had to migrate across Europe and into the UK as the ice sheets retreated. Species have always
migrated. Two things are different now. One is the speed of change which is way faster than anything
we’ve seen as the planet has naturally moved out of the glacial and interglacial and back again. And
of course species now have to move across highly fragmented landscapes, so we’re back to
fragmentation and for many of the species that live in this wood [ref to slide] they are not able to
cross this habitat, they simply won’t go there, which means that as that habitat changes, unless we
do something to the matrix they will not be able to survive.

For other species of course, particularly in polar regions — not least for polar bears, as the ice sheets
and sea ice melts and the terrestrial ice sheets melt their habitats simply disappear and those habitat
dependant species will go extinct. And for species like the dotterel which is emblematic in the UK of a
high artic alpine species occurring only in the Cairngorms, getting up to 4,000 feet [1212 metres]
these have nowhere to go. They can’'t go up because there is no up and these populations will go
extinct.

Some of the effects are devastating yet quite subtle. This is a montane cloud forest in Costa Rica, a
wonderful wet place dripping with water. A recent analysis (at least for this area) has explained what
has caused the massive amphibian decline that we’re seeing over many parts of the world
(remember about 30% of amphibian species around the world appear to be threatened with
extinction). In Costa Rican montane forests the cause appears to be that several of the frogs species
have gone extinct as the result of contracting a chytrid fungus that is parasitic on the frogs. The rising
temperatures in their habitat tips the balance between the fungus and frogs with disastrous
consequences. In an interesting twist the fungus appears to be an alien introduction to South
America from Africa via clawed toads which were brought into South America for pregnancy testing —
The laws of unintended consequences.



More generally, if we just stick with the average effects of climate change, as habitats shift and
shrink, analysis by Chris Thomas and colleagues suggests that mid range global warming predicted
for 2050 threatens between 15 and 35% of all terrestrial species with extinction as their habitats shift
and shrink because many of their habitats will simply disappear, and this is OVER AND ABOVE the
projected extinction rates | talked about earlier. It's truly going to disastrous for global biodiversity.
There are comparable studies recently in Africa which come up with similar numbers. This is a rare
species of protea, occurring in the Overberg region of Southern Africa on just two mountain ranges,
which has nowhere to go and there are many other species like that in Africa, indeed of the roughly
5000 species of plants whose ranges have been examined in Africa about 25 — 40% will have no
suitable climatic space available to them by 2085. That's a massive extinction of plant species.

So there’s a huge challenge here for conservation biologists. With global climate change many of our
currently protected areas will be in the wrong place. Trying to manage and move individual species
will overwhelm us and increasing rates of extinctions are going to be inevitable. What we’re going to
have to try and get are interconnected reserve networks and a much more benign wider landscape
across which species can migrate. Just think about the challenges. Many protected areas, particularly
in Europe but also in North America and elsewhere, owe their existence [as designated conservation
entities] to the presence of particular species. What happens if those species disappear? Will it no
longer be a reserve? Even more problematic is the fact that we're going to need nature reserves for
species that aren’t there yet. We will need to manage the general landscape to make it easier for
species to move - to provide [migration] corridors. We’re going to have to accept great changes to the
habitats and species composition of some of our most cherished landscapes and we're going to need
really big reserves so that at least there is the capacity for species to adapt within a broad climatic
zone. Climate change is a real conservation challenge.

Finally I actually want to stand right back and just look at the one really big picture before | look briefly
about what we might be able to do about it all.

There's a really useful book written by a colleague called Stuart Pimm* who summarises the human
impact on planet earth. What Stuart shows is that human beings now take, for our own use, between
a quarter and a half of all terrestrial primary production for food and fibre. We discard quite a lot of
this (the tops of carrots, the stems of the wheat, the branches of the tree etc) but we get first call. I've
already mentioned that 9 tenths of the worlds oceans are biological deserts and that in the remaining
10% between a third and half of all production again ends up in fish caught by people so we
sequester between a third and a half of all marine production for our own ends. Although I've said
very little about it, we take 60% readily available fresh water (what Stuart calls accessible run off). In
other words to a first approximation human beings now take for our own use roughly half of all the
useful stuff on the planet every year. That's why we have a biodiversity crisis [even without climate
change]. And yet, especially for the poorest people on earth, we must allow their economies to
expand, whilst their populations are growing and we must allow them to improve their quality of life
and their consumption of food and water. The figures I've given you of course don't take this factor
into account at all. Since the human enterprise roughly doubles every 30 — 50 years, depending on
what you're looking at, manifestly, using existing technologies we cannot double the size of the
human enterprise again. It can’'t be done. There are dire consequences for the whole world unless we
recognise that and think what we do about it. It's not hopeless. It's just difficult and the imperatives
are these: We must slow down and stop human induced climate change. That is we've got to hold
global atmospheric CO, concentrations at about 500 parts per million by volume, and preferably less.
That may sound as though it's got nothing to do with you as conservation biologists. But it has
everything to do with you as conservation biologists because if we don’t do that there’s going to be
precious little to conserve.

The important thing to realise is that using existing technologies we could do that. We can stabilise
global atmospheric CO; concentrations well before 2050 using existing technologies and a really
important analysis by Steve Pocala and Rob Sokolow® talks about 15 so-called ‘stabilisation wedges’



— individual kinds of existing technologies, each one of which will drive down CO, emissions. And
those technologies already exist. When George Bush says we need new technologies he’s just plain
wrong.

Each one of those wedges can save about a billion tonnes of carbon dioxide and we have to use all
of them. There’s no silver bullet. When someone says that renewable energy can only provide a
relatively small overall percentage of energy needed and so on and so forth they’re correct. We have
to use a mix of all 15 technologies. The first is massive increases in energy efficiency — insulation of
homes, more fuel efficient vehicles, more fuel efficient aircraft but also less travel, reducing the
amount of carbon dioxide we emit and in existing technologies changing transmission systems. In
existing transmission systems 60% of all the electricity we generate is wasted in the transmission
system. If we went for much more local energy generation we could save huge amounts of energy
and have a major impact in CO, emissions.

The second set of wedges which are zero or very low carbon emitting energy sources (including
nuclear if we wanted to) renewable, such as biomass burning, wind and wave power, tidal, solar and
bio fuels. All that technology exists.

We can also go in for carbon capture and storage by sequestering CO; in underground rock
reservoirs and more importantly by replanting forests, allowing the forests to soak up the CO, and
that will at least buy us time over the next hundred years, with profoundly valuable conservation
consequences, incidentally.

Pacala and Sokolow estimate that any seven of these 15 possibilities (enabling countries to pick and
mix the most suitable for them) if they were implemented globally, promptly and strenuously could
hold global emissions at about 500 parts per million well before 2050. Policy makers need to
understand that and act accordingly. It can be done. It's not lack of technology. What's lacking is
political will. But that is changing. | sense that this year in particular the dam has burst and there is a
rapid growing awareness and acceptance amongst many politicians that we've got to do something
but we're a long way from actually doing what we need to do. Nuclear power incidentally could be
part of the mix but actually is responsible for generating only between 3 — 3.5% of our total UK
energy production and certainly isn’t a silver bullet.

We've also got to educate people and we’ve got to change our behaviour. Life need not be more
unpleasant. It will just be different. We need to consume less. Be much more energy conscious and
SO on.

More generally, in the bigger picture, we must get politicians, policy makers and citizens to
understand that the world is finite. That ecosystem goods and services are valuable and fulfil a vital
function for society and our economic models need to take that into account and recognise the value
of unconverted ecosystems so that we might better hang on to what we’'ve got is absolutely essential
to persuade politicians of the reality of that issue.

Third, we've got to move to a fairer more equable society globally with lower resource use. There isn't
any alternative in the long run and what that means of course is that we're going to have to contract
and converge. That is as we allow (as we must) the developing nations of the earth to catch up the
kind of resource consumption we take for granted (too much for granted) inevitably it means that we
are going to have to consume less because it’s a finite planet. And in democracies | don’t pretend to
claim I know how we persuade people to consume less and to adopt technologies that that need less
stuff, in economic terms. But if we don’'t the world is not sustainable in the long run. In the end |
suspect we will have to persuade people to vote for their children and grandchildren and not for
themselves. But that's a huge political challenge and it isn't just for THEM to do something about it.
It's for you, me and everybody we know to get hold of this message, persuade other people and to do
something about it ourselves. Every little helps because it's the sum of individual human actions that



are the cause of the situation I've outlined and it's the sum of individual human actions that will
determine how successful we are realising the essential mitigating actions.

All this may look a long way from the conservation of biodiversity but hope we’ve persuaded you it
isn't. It's the multiple canaries in the coal mine argument. When Victorian miners took a canary into
the mine to warn them that the mine was becoming uninhabitable and they got out before it fell off the
perch. We are now having multiple canaries falling off multiple perches and we can't get out, so we
better fix the mine. Unless we solve these hugely difficult problems we will surely win a few
conservation battles in the medium term (and we are doing that) but in the long run we will simply
lose the war. But in any case without such shifts the future doesn’t really bear thinking about.

Thank you
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