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Hubbert on growth 

•  Hubbert realised in 1949 that we needed 
to move from fossil fuels to renewable 
resources if mankind was to keep its 
high energy use intact and the 
population and our consumption etc 

•  It was perfectly evident then  
•  More so in the 1970s when “The Limits 

to growth” came out  



Hubbert’s 1949 paper in 
Science “Energy from 
Fossil fuels”  

TRANSITION  



My conclusion  

•  It is becoming increasingly unlikely 
that the world can achieve the 
transition in the time available, with 
the remaining stock of fossil fuels 
because of lower EROEI values for 
renewables and the climate change 
barrier.  

• Certainly sustainable energy 
solutions cannot sustain continuing  
economic growth  



Why have we let the world 
get to a situation whereby 
the inertia of the  global 
energy system will make 
mitigation of these 
problems, in time to avert 
an energy decline , 
difficult or impossible ? 

SO WHY? 



 My Answers  

•  A tragedy of the commons where 
corporate interests have taken precedence 
over community interests   
• See “The commons revisited the tragedy 

continues”  
•  Because peak oil and climate change are 

taken as a threat to  economic growth 
•  And economic growth is an axiom of our 

economic system and is defended with religious 
zeal   

BOB 



Growth wins  
•  Proponents of non-growth have been 

mercilessly attacked by the proponents of 
growth over the last two decades and 
have essentially been outcast and 
marginalised.  

•  It has been difficult to suggest  anything 
other than growth  as a solution to world 
problems eg “Washington Consensus”  

•  A word has even been invented for never 
ending growth “sustainable development” 

•  We must develop sustainably-  said often 
enough it becomes almost believable   



In the Developed world  
•  The   idea of unlimited economic 

growth originated from the 
corporate imperative for profits 
that arose out of the industrial 
revolution. 

•  The industrial revolution was able 
to deliver growth due to cheap 
energy and improving technology 

•  Growth was given legitimacy by 
the free market economists  

•  Milton Friedman was the driving 
force from the 1970s “the social 
responsibility of business is to 
increase its profits”  



Give me 
more  



Growth will help the poor 
by creating wealth for all  



However!  

More seriously: The UN food 
agency says more than 800 million 
people face food deprivation amid 
rising prices [Reuters May 2008] 



More recently not “trickle 
down” but “deluge up”   



In the Developing world 
•  Growth is seen as an 

ethical argument   
•  The developed countries 

have done it now its our 
turn 

•  If you are in poverty, any 
further  increase in  
population, means if the  
economy doesn’t grow 
many  will likely die.  



Indefinite growth 

•  It seems obvious from a physical 
perspective that growth cannot 
occur indefinitely in any bounded 
system 

•  Yet growth is not seen as a limiting 
factor by much of society today 

•  We all seem to want growth 
•  Even in the current economic crisis 

the solution is to restart the growth 
machine  



But economic growth implies 
growth in resource consumption  

NZ 2002 



Economic growth does not 
necessarily imply an 
increase in wellbeing  

• See Growth Illusion Richard 
Douthwaite  

• Affluenza, Growth Fetish  Clive 
Hamilton 

• The Upside of Down Thomas Homer 
Dixon  



How has the belief in 
something so seemingly 
irrational and dangerous 
as unlimited growth in a 
finite world happened? 

Corporate marketing and corporate vested 
interests have certainly helped but why 
have people accepted such nonsense? 



Why have  we all been seduced 
into  wanting  economic 
growth, more possessions , a 
higher status, etc ?? 

Maybe an answer can be found in the 
human brain  



Evolution  

• The human brain evolved in the 
times of the Pleistocene and earlier 

• When we were hunter gatherers  

• There is considerable evidence to 
suggest that the way the brain 
works is not conducive to coping 
with modern day problems 
•  (Heinen and Low 2007). Ornstein and 

Ehrlich (1989) Cosmides et al 1992 



The modular brain  

•   According to Paul Maclean 
When the human brain evolved 
it developed in several stages: 
the Triune Brain  

• Reptilian brain – earliest structure -
responsible for much of our instincts 
our “gut feelings” 

• Mammalian brain -  emotions  

• Homosapiens brain - cerebral cortex  
intelligence 



Koestler  

•  Arthur Koester (remember him) suggested 
that this structure has lead to 
considerable dysfunction in present day 
humans 

  “The most striking indication of the 
pathology of our species is the 
contrast between its unique 
technological achievements and its 
equally unique incompetence in the 
conduct of its social 
affairs.” (Koestler 1978).  



“WHY? 

•  Because different parts of the brain are 
responsible for each of these tasks and the 
parts may not  talk to each other very well.   

•  They are ring fenced from each other 
•  A bit like Thomas Kuhn’s paradigms  ring 

fence scientific theories 
•  Catton “Overshoot” and Homer Dixon “The 

Upside of Down” both talk of bubbles   



Triune theory discredited  
•  In recent years developmental 

psychology and brain research has 
realised that the brain did not evolve 
as a sequence of separate organs  

• Nevertheless many researchers still 
think that the brain does seem to be 
divided into functional entities 
whereby “higher” thinking is carried 
out in regions separate to survival 
functions. (Pinker 2002, Pinker 1997, 
Rose 2003, Ridley 2003, Mithen 
1996, Gardner 1983).  

• Be they: modules, bubbles or  
paradigms  



• There is a good case to suggest that 
a modular brain structure can also 
allow “cognitive dissonance” 
whereby different parts of the brain 
can believe distinctly separate 
truths-   Koestler’s contemporary  
George Orwell called it 
“doublethink”  in his novel “1984” 



Back in 1949 Hubbert: on 
the human condition  
talked of a “cultural lag”  

“in view of the rapidity with which the 
transition to our present state has 
occurred it is not surprising that such a 
cultural lag should exist and that we 
should continue to react to the 
fundamentally simple physical chemical 
and biological needs of our social 
complex with the sacred-cow behaviour 
patterns of our pre-scientific past.” 



Interpreted  

• Homo sapiens  has  not had the time 
to evolve to be able to cope with the 
long term intensely scientific 
problems posed by resource 
depletion and global warming 

• Hubbert pre-empted the evolutionary 
psychologists by quite a few 
decades   



Evidence for a growth 
module in the brain 
parallels the evidence for a 
religious module in the 
brain   



Success of religion: from 
Dawkins “The God 
Delusion”    

•  Indoctrination at an early age 
• Exclusivity 
• Evolution leading to a genetic 

predisposition 
• Memetic predisposition 
• Powerful vested interests 



Genetic Predisposition 
towards growth- 

• Physical- population growth  
• Economic growth 

• Selfish genes can be exhibited as selfish 
traits in the phenotype – we like to hoard and 
collect stuff to gain potential advantage over 
possible rivals (Dawkins)  

• Reproduction – exhibiting affluence can be 
useful for showing sexual fitness to potential 
mates (Dawkins, Geoffrey Miller ) 

• Growth Memes – rich is successful, poor is 
failure ( Dawkins, Susan Blackmore)  



Population growth  
• Population growth for much of our 

history before agriculture was less 
than 0.1% per generation ( Catton 
1980)  

• This very low rate is hard to explain  
as modern demographics suggests 
that population growth slows with an 
increase in wealth.  

• OK so no health care in the 
Pleistocene but even so-  



Periodic collapse  

• One theory to account for the low 
population growth is that human 
societies periodically suffered 
population collapse  Hopcroft (2006) 
Boone and Kessler (2007)   

• This theory fits well with genetic 
evidence which suggest that modern 
homo sapiens evolved from a fairly 
small genetic base ( a bottle neck)  



• The evolutionary pressures during 
the collapse periods must have been 
substantial and according to some 
researchers - surviving collapse 
tended to favour some individuals 
with inherited wealth and status 

• Examples from contemporary 
history  
•   Boone and Kessler (2007)  



Combine a modular 
brain with a genetically 
inherited tendency 
towards accumulation 
of wealth  and you may 
have a “growth/status 
module” in the brain 

• This idea has been taken on board 
by the marketing industry of late 



Neuromarketing 

• From “Marketing to the Reptilian 
Brain” Forbes magazine July 2006  

•  “In a three-way battle between the 
cortical, the limbic (home of 
emotion) and the reptilian areas, the 
reptilian always wins, because 
survival comes first. When you tap 
into the reptilian brain, you learn 
what a product means to a 
consumer at its most fundamental 
level.”  



Branding 

• By marketing a popular brand you 
can “OWN a part of the customer’s 
brain” 



And Children  

•  To complete the triune brain story 
neuromarketing is now targeting 
children, as they have been found 
to be particularly susceptible to 
this form of marketing –  

•  Nice undeveloped, receptive 
reptilian  brains here. 



Success of the Growth 
Paradigm/Module 

•  Indoctrination at an early age 
• Exclusivity 
• Evolution leading to a genetic 

predisposition 
• Memetic predisposition 
• Powerful vested interests 



 It appears that:  
• Our ability to solve complex problems such 

as climate change and peak oil may be 
compromised by the structure of our brain 
- not allowing us to mitigate in a rational 
manner 

• Our recent belief in Growth parallels our 
longer term belief in Religion – they may 
tap into the same areas of the brain  

• Growth suits big business and through 
neuro-marketing this gives another level of 
reinforcement 

•  In addition growth is needed by people in 
the third world for just for survival  



And an irony  
•  When growth stops – 

•  And it must stop eventually – perhaps sooner 
than later  

•  The final struggle for resources will 
advantage those of us who are predisposed 
towards a reptilian brain solution. Those of 
us with inherited resources (Boone and 
Kessler) and a strong survival instinct 
(McLean).  

•  Not necessarily those who saw it coming  



In addition:   

•  It may even be that areas of the 
brain such as the R complex, which 
have been selected for because of 
the advantages in terms of short 
term survival value, are apt to 
predispose us towards collapse: 

• Because those are the times that 
such areas function best 



Summary: Why we want 
growth and not to believe in 
peak oil or climate change ? 
•  Indoctrination- advertising, marketing  

propaganda 

•  Exclusivity – corporate moves to ensure that 
free market thinking is axiomatic  

•  An evolutionary predisposition towards growth 
(a growth module in the brain)  

•  A modular brain which also allows a good deal 
of cognitive dissonance – we live in a bubble of 
our own making  



Finally: how do we 
extricate ourselves from 
this dilemma ? 

• My conclusion is that we need a new 
Copernican Revolution a new world 
view. (Douthwaite came to the same 
conclusion in the Growth IIlusion  

• The Copernican revolution  saw a 
division between the religious module 
and  science  

• We need a division between the growth 
module and economics  

• Full paper at www.physics.otago/eman  


