
century, under conditions that no longer hold, 
are in serious need of an operating-system 
upgrade. Version 3.0 must address the condi-
tions and problems we face now. Barnes fully 
recognizes the benefits of capitalism, and 
does not recommend replacing it wholesale 
with something completely different. But he 
also recognizes the major flaws in version 2.0, 
and describes some of the features that will be 
needed in version 3.0 to fix them.

A major flaw, according to Barnes, is the fail-
ure of the current system of capitalism to ade-
quately value and manage the commons. The 
commons, or more descriptively the common 
wealth, includes the atmosphere, clean water, 
oceans, airwaves, social networks, cultures and 
many other things that are essential to sustain-
able human well-being, but that either cannot 
or should not be put under private ownership 
(in other words, our natural and social capi-
tal assets). The failure of communism can be 
traced to the desire to put too many assets into 
the commons. But capitalism 2.0 puts too few 
of humanity’s assets into the commons, or 
leaves them as open access to be plundered by 

private interests. Barnes’ capitalism 3.0 would 
recognize the importance of the commons as 
a separate and distinct sector of the economy 
that deserves to be valued and ‘propertized’ 
— but not privatized. The commons can be 
treated as property without privatizing them 
by creating various kinds of common property 
institutions, including trusts.

An analogy might help at this point. What 
if your computer’s operating system started 
inadvertently overwriting some of the system 
files that allowed it to function? At first, this 
may not be a big problem, or even notice-
able. But eventually it will cause the system to 
crash. This is Barnes’ analogy for the operation 
of the current capitalist system. By inadvert-
ently depleting our natural and social capital 
assets, which are external to the market and 
therefore unvalued by the market, capitalism 
2.0 is leading us towards a system crash. We 
need to upgrade the system to stop and reverse 
this depletion and prevent the crash. 

One could argue that governments (espe-
cially democratic ones) already represent the 
public interest and the commons sector of the 

Avoiding system failure
An upgraded version of capitalism is needed to protect the world’s resources. 

Capitalism 3.0: A Guide to Reclaiming the 
Commons
by Peter Barnes
Berrett-Koehler: 2006. 216 pp. $22.95

Robert Costanza
An astronomical number of words has been 
written on the complex set of problems facing 
humanity, such as climate change, peak oil, 
poverty and AIDS, especially in comparison 
with the number devoted to serious solutions. 
There is also a growing recognition that these 
problems are systemic — solving them will 
require changes to the way society operates, 
the basic capitalist system. 

Peter Barnes is a progressive businessman 
who created a successful company, Working 
Assets, that donates 1% of its revenue (not just 
its profits) to environmental causes. Now he 
has produced a landmark book that gets to the 
heart of one of the most important systemic 
problems of the current capitalist system, and 
proposes workable solutions. He argues that 
the previous (1.0) and current (2.0) versions 
of capitalism that evolved up to the twentieth 
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economy, and in some cases may even over-
represent it. But governments have too often 
become the representatives of private corporate 
(rather than public) interests and are thus not 
performing this function adequately, leaving 
the commons underrepresented, undervalued 
and underprotected. 

Barnes’ basic recommendation is the crea-
tion of trusts to manage common property 
rights. An example is the Alaska permanent 
fund, a trust set up by the state of Alaska to 
manage royalty payments for oil and gas 
extraction. Other examples include the vari-
ous land trusts, easements and concessions 
that have evolved and been used effectively by 
non-governmental organizations such as the 
Nature Conservancy and Conservation Inter-
national. Barnes’ vision would greatly expand 
these modest beginnings to cover all our com-
mon natural and social capital assets (while 
leaving private property intact). These com-
mon assets are estimated to be worth several 
times more than all the world’s private assets 
combined (see Nature 387, 253–260; 1997).

A good example would be an atmospheric 
trust to manage carbon dioxide (and other air 
pollution) emissions. The various cap-and-
trade systems proposed so far for CO2 would 
fit nicely into the trust scheme, especially if 
permits were auctioned to emitters, rather than 
given away free of charge. The trust would set 
the caps (reducing them over time), collect the 
auction fees (which would increase as the cap 
was reduced), and use the revenues to protect 
and enhance the asset (by investing in renewa-
ble energy, for example, or paying private land-
owners to sequester carbon). The trust could 
also distribute a fraction of the revenues to all 
citizens on a per capita basis, as Alaska does 
now with oil and gas royalties, in the form of 
tax credits and dividends. This would reverse 
the regressive nature of fees on carbon emis-
sions because large emitters would pay more 
into the trust than they got back, whereas small 
emitters would get back much more than they 
pay in. On the global scale, this payment could 
also help to substantially alleviate poverty. 

The details of how to pay individuals while 
avoiding bureaucratic corruption and excessive 
transaction costs would need to be worked out, 
of course, and this would be no mean feat. But 
this is just the kind of challenge that creative 
capitalists (version 3.0) would warm to.

Upgrading capitalism will not be without 
trauma (think of the last time you upgraded 
your computer system), but it is long over-
due and is essential if the capitalist system is 
to survive another century. There are many 
devilish details to work out, but the upgrade 
is already under way and gaining momentum. 
Let’s hope the system doesn’t crash before it can 
be completed. ■

Robert Costanza is director of the Gund Institute 
for Ecological Economics, Rubenstein School of 
Environment and Natural Resources, 
University of Vermont, 617 Main Street, 
Burlington, Vermont 05405-1708, USA.

Neurons and knowledge
Second Nature: Brain Science and Human 
Knowledge
by Gerald M. Edelman
Yale University Press: 2007. 203 pp. 
£16.99, $24

David Papineau
In 1972, at the age of 43, Gerald Edelman won 
a Nobel Prize for his work on the molecular 
structure of antibodies. Since then he has writ-
ten a series of books about the human mind, 
starting with Neural Darwinism (Basic Books, 
1987) and including The Remembered Present 
(Basic Books, 1990), Bright Air, Brilliant Fire 
(Basic Books, 1992) and Wider than the Sky 
(Yale University Press, 2004). In his latest book, 
Second Nature, Edelman turns his 
attention to epistemology. His 
aim is “to ground the theory of 
knowledge in an understanding 
of how the brain works”.

Epistemology, or the theory of 
knowledge, is traditionally the 
preserve of philosophers, and is 
a house with many mansions. At 
the start of modern philosophy, 
René Descartes aimed to show 
how our beliefs could be placed 
on absolutely firm foundations. 
More recently, philosophers have 
become suspicious of Descartes’ 
aspirations to certainty. As a result, 
many now agonize about how we 
should define ‘knowledge’ if it 
doesn’t require certainty. Others 
seek to develop epistemology as 
part of probability theory, analys-
ing the relation between evidence 
and estimates of the likelihood of 
events. And there are others still 
who see epistemology as an essen-
tially practical enterprise whose 
task is to sift accurate modes of 
thought from unreliable ones. 

Edelman sees little value in any 
of these philosophical efforts. He 
dismisses most of them as “armchair opera-
tions” that are not empirically testable. Even 
the more practically minded philosophers are 
criticized for ignoring the ‘neural underpin-
nings’ of knowledge. In Edelman’s view, only 
a ‘brain-based epistemology’ will yield real 
results. In principle this sounds like an excit-
ing project, but in the end the book is disap-
pointing. Edelman covers a lot of ground in 
relatively few pages, but it is not always clear 
what he is trying to say.

The first few chapters focus on conscious-
ness, on the not unreasonable grounds that 
knowledge presupposes consciousness. As will 
be familiar to readers of his previous books, 
Edelman takes consciousness to depend on 
‘re-entrant activity’ resulting from reciprocal 

signalling between different regions of the 
brain. It is hard to know what to make of this 
theory. Unsympathetic critics will ask what 
distinguishes re-entrant activity from the feed-
back projections that are familiar to all brain 
researchers. We might also ask how the theory 
measures up to Edelman’s own high standards 
of scientific testability. For example, his theory 
implies that frogs are not conscious, as they lack 
sufficiently complex brains. But how are we 
to test this claim, in the absence of any inde-
pendent criteria for frog consciousness? 

When Edelman turns to knowledge itself, he 
is not much more explicit. Early on he promises 
“an account of knowledge that relates truth to 
opinion and belief, and thought to emotion by 

including aspects of brain-based subjectivity in 
an analysis of human knowledge”. It doesn’t get 
much more definite than this. Edelman pro-
vides some general observations about neuro-
nal development, pattern recognition and the 
evolution of language, but he doesn’t explain 
exactly what epistemological questions these 
observations are supposed to answer. 

The most substantial part of the book is a sec-
tion on intelligent robots. Edelman describes 
a series of devices with sensors and computer-
simulated brains that have been built in his 
Neurosciences Institute in La Jolla. The brains 
are modelled on human anatomy, complete 
with versions of visual cortex, inferotemporal 
cortex and hippocampus. They are not prepro-
grammed, but evolve neuronal connections 

Intelligent robots such as Darwin VII evolve neuronal 
connections in response to environmental stimuli.

N
EU

RO
SC

IE
N

C
ES

 IN
ST

., 
SA

N
 D

IE
G

O

614

NATURE|Vol 446|5 April 2007BOOKS & ARTS


	Avoiding system failure


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage false
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile (None)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 450
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.00000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 450
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.00000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 2400
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.00000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck true
  /PDFX3Check false
  /PDFXCompliantPDFOnly true
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox false
  /PDFXBleedBoxToTrimBoxOffset [
    0.30000
    0.30000
    0.30000
    0.30000
  ]
  /PDFXOutputIntentProfile (OFCOM_PO_P1_F60)
  /PDFXOutputCondition (OFCOM_PO_P1_F60)
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /Description <<
    /JPN <FEFF3053306e8a2d5b9a306f300130d330b830cd30b9658766f8306e8868793a304a3088307353705237306b90693057305f00200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /FRA <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /ENU <FEFF004e005000470020005000520049004e005400200050004400460020004a006f00620020004f007000740069006f006e0073002e002000320032006e0064002000530065007000740065006d00620065007200200032003000300034002e002000500044004600200031002e003300200043006f006d007000610074006900620069006c006900740079002e>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [665.858 854.929]
>> setpagedevice




