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BRAIN gain
A mixture of focus and innovation is the way 
forward for big neuroscience.

As Nature went to press, the US National Institutes of Health 
(NIH) was preparing to announce which scientists it has cho-
sen to help it decipher the brain. To borrow a phrase from 

Winston Churchill, the announcement could mark the end of the 
beginning of an effort described by the White House as the greatest 
since the Human Genome Project. Now all that remains is to unlock 
the mysteries of the most complex object in the known Universe.

US President Barack Obama announced the BRAIN Initiative (Brain 
Research through Advancing Innovative Neurotechnologies) 18 months 
ago. Responsibility for the US$100-million-a-year project was shared 
between three agencies: the NIH, the National Science Foundation 
(NSF) and the Defense Advanced Research Projects Agency (DARPA).

Barely had the initiative fired a synapse before critics attacked its 
nebulous goal of ‘mapping the brain’. Congress had no plans to grant 
new money for it, and neuroscientists worried that funds would be 
redirected from other research to support a poorly conceived govern-
ment mandate. BRAIN’s creators enjoyed comparing it with the 
Human Genome Project, but others drew comparisons with the Euro-
pean Union’s Human Brain Project (HBP): a controversial €1-billion 
(US$1.3-billion) investment supporting a single researcher’s vision of 
building a computational model of the human brain.

The NIH last year put together a working group to draw up a complex 
146-page plan outlining priorities and milestones for BRAIN until 2025. 

It did a good job. Although the resulting $4.5-billion wish list for the 
project is a tall order, researchers overall are satisfied with an outline 
for mapping and monitoring the brain that leaves room for innovation.

Fans of both top-down and bottom-up science also got their way. 
DARPA, with typical military precision, announced that it wanted 
therapeutic devices for brain disorders that affect soldiers and veter-
ans. It awarded a handful of multimillion-dollar grants to test brain-
stimulation systems for purposes such as restoring memory and 
treating traumatic brain injury. The therapeutic goals are regimented, 
but the recipients must relish the chance to learn about brain function.

The NSF, which does not normally fund medical and applied 
research, has taken the opposite approach. In March, it sent out a letter 
inviting researchers to submit any and all brain-circuit-related ideas 
as two-page documents. That culminated in a set of 36 small projects, 
developing everything from tools to image neuron activity to predic-
tive models of brain function. More than any other agency, the NSF 
shows that big science need not swamp investigator-driven research.

With other brain projects springing up — Israel’s investment in brain 
technologies and Japan’s effort to map connections in a marmoset brain, 
to name just two — the world looked set to form a global collective 
mind. Then, in July, the HBP derailed less than a year after its launch (see 
Nature 511, 133–134; 2014). Scientists mutinied against director Henry 
Markram, asking the European Commission to intervene in what they 
saw as poor management and a focus on simulation rather than neuro-
science. As the project struggles with its future, faith in big neuroscience 
has been shaken and joint HBP–BRAIN plans have been postponed.

The US BRAIN Initiative has the chance to 
get the concept back on its feet. Success will 
probably be down to a careful balance between 
focused order and innovative chaos — much like 
the organ itself. ■

company. The science demands political action to aggressively curb 
greenhouse-gas emissions. The politics, as the saying goes, is a bit 
more complicated than that. But it is politics, not science, that offers 
the opportunity for intervention. (The science, of course, can help to 
guide policy, as is explained in a Comment on page 30 on the absurdity 
of the 2 °C target for global temperature rise.)

If last week’s meeting marked a political turning point (and these 
things are best judged from a distance), then it came with the first signs 
that the world’s largest economies (and worst polluters) are at long 
last forging an alliance. Even so, the message that seeped from many 
speeches and presentations was sobering: the combustion of fossil fuels 
that powers mobility and production in the globalized economy and 
that keeps our homes warm will probably lead to greater climate change 
than civilization can easily handle. There is no easy way out of that situ-
ation. But although time is running out, the world is not yet doomed.

One lesson, at least, does seem to have been learnt. The top-down  
approach to emissions reductions — binding caps and legally  
mandated targets for cuts — is a logical response to the climate prob-
lem, but an unworkable one. Global warming is a real and omni present 
risk, but it proceeds slowly and is essentially un observable to the  
general public. Unlike escalating epidemics or savage acts of terror-
ism, a shifting climate has not forced societies and policy-makers to 
make it a priority. Despite headlines about extreme weather, that is 
unlikely to change.

Given this political reality, if a new global agreement to tackle 
climate change is to be agreed by the end of next year — as the UN 
schedule dictates — then it cannot follow the top-down model of the 
Kyoto Protocol. But the legal architecture and modes of operation of 
a contrasting ‘bottom-up’ agreement remain to be defined. Parties to 
the United Nations Framework Convention on Climate Change must 
yet resolve such thorny issues as compliance, verification of reported 
emissions, and rules of emissions trading. Such technicalities, which 
often prove to be pitfalls, do matter. But if China, the United States and 

the European Union — the world’s largest emitters — pull together as 
they have promised, then a meaningful international climate agreement 
is well within reach.

Will such an agreement limit warming to 2 °C? Almost certainly not. 
Will it respond appropriately to the scientific evidence of the scale of the 
likely threat? Definitely not. Is it the best the world can do? Probably.

Regardless of its specifics and legal force, however, a climate agree-
ment will not ‘save the world’, but nor would a failure of the Paris climate 
summit in December 2015 automatically mean Armageddon. 

The binary rhetoric that campaigners tend 
to apply in environmental matters does not 
do justice to the complexity of the task at 
hand. It would be too easy to blame this or 
that government for not doing enough when 
man-made climate change is really the result 
of collective economic activities, past and pre-

sent, that cannot be broken like a habit. Key to coming to terms with the 
unprecedented dilemma we face is effective international cooperation 
across all aspects of economic and social life, with the ultimate goal of 
closing the door on the fossil-fuel age.

That goal seems far off, given the continued lure of oil and gas and 
the huge amount of ‘locked-in’ emissions from the army of new coal-
powered plants in China and elsewhere. And the world population 
keeps growing: by mid-century, when global emissions will already 
need to have declined substantially to avoid excessive warming, billions 
of ‘consumers’ in Africa and Asia will remain trapped in the fossil-
fuel age regardless of the low-carbon technologies that might then 
be available — unless they are helped out of poverty. Rich countries, 
meanwhile, must improve their public transport systems, encourage 
energy-saving construction and invest in grids and energy-storage 
technology that can accommodate the ebb and flow of electricity from 
renewable sources. Without these and countless other steps, any climate 
agreement will ultimately fall short. ■ 

“The ultimate 
goal of closing 
the door on the 
fossil-fuel age 
seems far off.” 
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