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characterised by creativity and cultural
transmission – the spread of ideas and know-
how from person to person. We humans are
innovators par excellence, rivalling evolution’s
powers of invention by at least one yardstick:
the number of registered patents outnumbers
the living species that have been discovered. 
We also have an outstanding cultural diversity.
What’s more, we are especially good at learning
from one another, and think nothing of feats
such as learning by imitation, which even our
closest relative the chimpanzee struggles to do. 

So how unique is our kind of intelligence?
Experiments with chimps and other higher
primates reveal exciting, albeit controversial,
parallels with human cognition. But comparing
the mental abilities of animals as varied as
ants, albatrosses and aardvarks is even more
tricky. Obviously you can measure brain size,
but are animals with large brains actually 
more intelligent? We routinely use words like
“brainy” as synonyms for intelligence, and
even animal behaviourists have assumed they
equate, but in fact we have only recently been
able to confirm that bigger brains do indeed
provide superior cognitive abilities. Even now,
controversy rages over why big brains should
be better. Meanwhile we have struggled to find
a fair test to compare the cognitive abilities 
of a wide range of species, but recent years
have seen a breakthrough. A growing number
of researchers, including myself, have been
focusing on innovation – the invention of
novel behaviour patterns – as a measure of
species’ cognitive differences in one of the most
human of all intellectual abilities, creativity. 

This line of enquiry took off about seven
years ago when Louis Lefebvre at McGill
University in Montreal, Canada, realised that he
could plunder the many publications devoted
to birdwatching to glean comprehensive and
reliable information about innovation in birds.
Kevin Laland from the University of St Andrews
in Scotland and I made a similar study of 116
primate species, also using published scientific

reports of individuals’ novel behaviour as an
index of innovativeness. Both studies found
that those animals with the largest brains
relative to their body size were also the most
innovative (see Diagram, p35) (Brain, Behavior
and Evolution, vol 63, p 233). Thus it seems 
that for at least one measure of intelligence –
innovativeness – there is indeed a link between
brain volume and cognitive capacity. 

These studies of innovation give us an
unusual insight into the behaviour of a wide
variety of animals in the wild. They can also
provide clues to the evolutionary benefits 
and repercussions of innovative minds. In an
intriguing follow-up to Lefebvre’s work, Daniel
Sol, now at the University of Barcelona in Spain,
again took advantage of the fantastic record-
keeping of bird enthusiasts to investigate 
how innovation affects survival. He looked 
at the 100-plus species of birds that human
immigrants had introduced into New Zealand,
often in deliberate attempts to recreate the
fauna of their homeland. Combining detailed
data on the success of these introduced species
with Lefebvre’s avian innovation database, 
Sol found species that were innovative in their
original habitat were more likely to survive 
in New Zealand. For these birds at least,
innovativeness seems to have helped in the
struggle to cope with a new environment. 

Even more noteworthy is the finding by
Lefebvre and colleagues that innovation may
affect the evolutionary process itself, with
innovative lines of birds evolving more rapidly
than less inventive lineages (see Diagram,
below) (Animal Behaviour, vol 65, p 445). 

Studies of innovation reveal a wide range 
of creative ability in the animal world. While a
monkey eating a new kind of root hardly seems
to be making a cognitive leap, chimpanzees
that create novel and highly effective courtship
displays, such as flipping their upper lips 
over their noses, are more impressive. 
And top marks must surely go to Betty the 

New Caledonian crow who, when faced with 
a food basket at the bottom of a plastic tube,
bent a piece of wire to make a hook-shaped tool
to access the food: a novel solution to a novel
problem (New Scientist, 17 August 2002, p 44). 

But does even Betty demonstrate the 
same kind of creativity involved in human
innovation? This question remains difficult to
answer because we have only a rudimentary
understanding of the mental processes
involved. Many cases of innovation – including
human creativity – can be explained in terms
of simple trial-and-error learning, without 
the need for special cognitive skills, although
Betty’s achievements would be difficult to
explain in these terms. The next challenge is to
determine what is going on inside innovative
minds, both human and animal, so we can see
exactly what makes human creativity so special.

In one way, at least, the creative talents of
animals do seem to mirror those of humans.
In those animals examined up to now the
adage “necessity is the mother of invention”
rings true. My own experiments with guppies
reveal that hungry, small and uncompetitive
fish tend to be the most innovative. And among
primates, innovators are usually individuals
of low social rank. In humans too, innovation 
is often used only when things are going badly.
Businesses and individuals both tend to stick
to tried-and-tested formulas if they can. 

If inventiveness were indeed a universal
panacea, this reluctance to use it might 
seem bizarre. But once you understand that
intelligence is just another survival strategy,
it makes more sense. Innovation may provide
benefits, such as novel food sources or more
efficient foraging techniques, but it also carries
costs – the risk of poisoning or the energy
wasted trying something new that doesn’t
work out. In humans, pursuing innovation 
at the wrong time has led to numerous
bankruptcies and even death. So we should
expect those animals using their full creative
potential to be either individuals who can
afford to bear the potential costs of their
experimentation or those in such dire need
that they are turning to innovation as a last
resort. It’s a high-risk strategy, but if the
gamble pays off they might just hit the
evolutionary jackpot. 

In other words, the story of the evolution 
of human creative intelligence is perhaps 
not one of successful individuals innovating 
to do still better, but rather one of losers
innovating to do less badly.  ●

Behavioural biologist Simon M. Reader is an
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of Animal Innovation, published last year by OUP

“Intelligence may even affect the
evolutionary process itself, with
innovative animals evolving more
rapidly than less inventive ones”
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INNOVATE TO SPECIATE

Birds with larger brains are not only more innovative but also 
belong to groups with greater numbers of species, suggesting 
that intelligence may speed up the rate of evolution
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