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1.0 Global Brain 

 

The Global Brain is a leading hypothesis explaining the current evolution of the 

human system.  This hypothesis is meant to describe a distributed self-

organizing planetary intelligence emerging from all people and information and 

communication technologies (ICT) connected via the Internet1.  The hypothesis 

of the global brain was first inspired from thinking in the biological and 

evolutionary sciences, which likened collective human interaction to the collective 

interaction of neurons within the brain.  The brain is a wonderful example of how 

distributed self-organizing constituents can produce emergent properties like 

intelligence, goal-directedness, and even consciousness.  Utilizing this metaphor, 

many thinkers including physicist Peter Russel2, cyberneticist Valentin Turchin3, 

and biologist Howard Bloom4 have envisioned different versions of humanity as 
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in the process of building a Global Brain.  Cyberneticist Francis Heylighen 

recently summarized the three main metaphorical conceptions of a Global Brain5: 

• Encyclopedism – an entity with all world knowledge organized and 

accessible to all humans 

• Organicism – humanity as a super-organism in the process of building a 

technological nervous system 

• Emergentism – globalization as in the process of producing an emerging 

global consciousness 

However, Heylighen, along with other researchers at the Global Brain Institute 

(GBI) are interested in going beyond metaphor and proposing actual 

mechanisms and theoretical models that can help us describe the emergence 

and potential existence of a Global Brain.  Functionally speaking, brains help 

organisms solve problems just as the Global Brain would help the human super-

organism solve problems too complex for any lower level of intelligent 

organization.  Structurally speaking, neurons within neural networks process 

information in a parallel and distributed fashion transmitting information to 

connected neurons, in the same basic structural pattern used by humans to 

transmit information via the Internet.  But is this just a metaphor?  Or is evolution 

about to wake up? 

 

2.0 Challenge Propagation 

 

In order to find out if the global brain is more than a metaphor, GBI have been 
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focusing their attention towards mathematically understanding the nature of 

human distributed and self-organizing intelligence.  This has led to the 

formulation of a conceptual and mathematical model for the global brain known 

as "challenge propagation" (or ChallProp)6:7.   

 

Challenge propagation acknowledges that an integral component of intelligence 

can be expressed as a problem solving computation6.  For an intelligent agent 

(whether that be a neuron, eusocial insect, or human) a problem is something 

that makes the "initial state" (i.e. the present situation) different from the "goal 

state" (i.e., an ideal situation). An agent will seek to change its initial state if it 

receives information that will deteriorate or even threaten its existence.  The 

information will essentially be perceived as a problem.  The agent must process 

this information and solve the problem by drawing on information it already 

possesses (i.e., this is a problem that has been encountered and overcome 

before), or the agent must draw on information by cooperating with another 

agent, or they can create the information.  Both of these last two options are 

dependent on the ability of the agent in question, which is in turn dependent on 

the agent’s evolutionary history.  If the problem cannot be overcome the agent 

will not reach the goal state, and as a result could experience deterioration (or in 

many cases die). 

 

Intelligence expressed as computation: 
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• Input information: initial state / problem / question 

• Output information: goal state / solution / answer 

 

Challenge propagation also acknowledges that agents exhibit the highest degree 

of intelligence when they solve problems in a distributed collective fashion7.  For 

an example, think about a collective human species problem: the problem of 

global warming.  So we have our initial state and we have our goal state of 

stabilizing the climate.  The information we need to stabilize our climate is 

distributed (i.e., one person does not have the information to stop global 

warming).  We need to draw on the collective intelligence of the entire system. 

 That is why we train ecologists, biologists, engineers, and a whole range of other 

professionals.  With their collective self-organizing intelligence, the problem of 

global warming can in principle be solved.  We can reach the "goal state".  And 

by reaching the goal state we can get objectively more intelligent because we 

strengthen the links between important agents, in the process realizing that 

building a global energy economy on a finite resource with negative ecological 

side effects was a bad idea. 

 

But, and most critical for the theory of challenge propagation, it is acknowledged 

that all intelligent behaviour is not necessarily about problem solving6.  Intelligent 

agents also follow an "in-built" value system that is evolved based on the 

improvement of their own system (i.e., for humans it's good to exercise, to play, 

to listen to music, to be creative, to travel, to build social connections, etc.). 
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 These aren't "problems".  As Francis Heylighen noted, when you go on a walk, 

you are not solving the problem of being "walkless"6.  When you go on a walk, 

you are presumably exploring an "opportunity" to relax and experience nature. 

 Exploring opportunities allow agents to "progress" or "grow".  

 

Intelligent agents are always on a continuum between problems and 

opportunities7.  In the theory of challenge propagation problems/opportunities are 

collapsed into "challenges".  We don't like remaining at "zero" (i.e., doing 

nothing).  If we aren't solving a problem (challenge relaxing), we are seeking an 

opportunity (challenge seeking).  If an agent cannot solve a problem or explore 

an opportunity, they will "propagate" it within their network of agents ("friends") 

that can assist their relaxing or seeking.  This is why the theory is called 

"challenge propagation", as all intelligent agents "propagate" "challenges" in the 

system they are contained within. 

 

Of course, problems/opportunities are not a strict binary as agents can do both 

simultaneously7.  And there are few hard rules about the prioritization of 

problems/opportunities, as some agents enjoy solving problems more than 

exploring opportunities (i.e., Elon Musk) and some agents enjoy exploring 

opportunities more than solving problems (i.e., Paris Hilton).  However, one 

important rule for evolved agents is that challenge relaxing must take priority 

when it comes to problems related to natural selection, or else they will risk 

deterioration and eventually death. 
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The GBI has built and tested this basic mathematical model of challenge 

propagation in a prototype simulation of the human system to demonstrate that 

the human system as a global brain would indeed be A) distributed and B) self- 

organizing.  What does this mean?  It means that in order to achieve a truly 

global level of organization the agents within the human system must coordinate 

over time and space with no centralized "top-down" control.  They must only 

coordinate utilizing stigmergic "bottom-up" interactions.  This would generate the 

same parallel organization observed within biological brains.  Also agents must 

coordinate networks with other agents, independently building the connection 

strength of links connecting useful agents, while discarding of counterproductive 

connections.    

 

So preliminary research suggests that global brain may be more than metaphor. 

 But are we close?  And what can that tell us about the future of our individual 

and collective lives?  

 

3.0 Metasystem Transitions 

 

Throughout evolutionary history there have been major transitions in which 

higher levels of organization and complexity emerge.  These major evolutionary 

events have been termed "metasystem transitions".  Such events occur when 

agents differentiate (i.e, become more specialized in their function) and integrate 
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(i.e., specialized agents become dependent on one another)8.  Phrased in 

another way, we can think of this as a self-accelerating positive feedback loop 

where new functional structures (whether they be chemical, biological, or 

technological) create greater opportunities for specialization, which tends to 

increase cooperation within a system (i.e., integration and dependence), which 

generates new capabilities within the system, which in turn leads to new 

functional structures9.  Repeat. 

 

This is in a sense the "ratchet" within the evolutionary process that can create 

higher levels of functional complexity, and eventually metasystems.  Evolutionary 

scientists have debated what transitions we should consider metasystem 

transitions.  One of the most popular definitions for the emergence of a 

metasystem includes a turning point in which agents that could replicate 

independently are now replicating via mechanisms dependent on the whole. 

 With this is a guiding principle two of the most important metasystem transitions 

can be seen as the emergence of life itself (i.e., abiogenesis), and the 

emergence of multicellularity (although there have been others as well)8.  Further 

debate has revolved around the typical features of metasystem transitions.  Most 

agree that the following patterns seem to be fundamental8: 

• Smaller entities come together to form larger entity 

• Smaller entities become differentiated within larger entity 

• Smaller entities unable to reproduce in absence of larger entity 

• Smaller entities can disrupt development of larger entity 
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• New information transmission mechanisms arise 

• New energy source is exploited 

Interestingly, evolutionary theorists have not dedicated very much time to 

understanding the idea of metasystem transitions in relation to the human 

system.  This has been primarily pioneered by cyberneticists3.  So within this 

framework, I would like to use the theory of challenge propagation to understand 

the nature of human metasystem transitions.  Clearly the emergence of a "global 

brain system" would qualify as a metasystem transition.  So how do we achieve 

higher order and complexity?  And can we use this framework to understand 

when we will achieve another higher level of order (i.e. Global Brain)?   

 

In order to get a better understanding of these questions I have formulated 

Human Metasystem Transition Theory (HMST)11.  In my framework there have 

been three human metasystem transitions: hunting, agriculture, and industry.  

HMST has four important components or "pillars". 

• Pillar 1 – New levels of organization within the human system are 

fundamentally enabled by the exploitation of a new energy source 

• Pillar 2 – New levels of energy exploitation are achieved via the 

emergence of a new communication medium 

• Pillar 3 – Exploitation of a new energy source and establishment of a new 

communication medium leads to the ability to stabilize transportation 

networks over larger geographical areas with more agents 
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• Pillar 4 – The timing between human metasystems decreases and the 

diffusion time of new systems increases  

Within this framework we can suspect that a new metasystem should be 

emerging this century.  Why?  Well, we already have our new communication 

medium: the Internet.  In the past new communication mediums always emerged 

before, and became essential for, the exploitation of new energy.  Language 

emerged and stabilized hunting, writing emerged and stabilized agriculture, and 

printing press emerged and stabilized industry.  Today, the Internet is emerging 

and stabilizing the exploitation of a new energy source: renewables (i.e., solar, 

wind, geothermal, etc.).  The successful establishment of this next energy system 

offers us far more energy than the industrial energy grid ever could.  Also, we are 

currently using an industrial transportation grid, but that is what we should expect 

at this point because new transportation grids do not fully emerge and stabilize 

until after the exploitation of a new energy source.  Long-distance running 

stabilized after hunting.  The domestication of the horse for transport stabilized 

after agriculture.  The stabilization of steam ships and steam trains, followed by 

automobiles and airplanes, only occurred after industry.  Furthermore, we are still 

organizing our society socio-politically in an industrial framework.  We shouldn’t 

expect that to change either until after we fully transfer to a new energy system.   

Finally, if the timing and diffusion patterns of previous metasystem transitions are 

to be taken seriously, the emergence of the next system should happen between 

2030-2050 and it should diffuse within a decade or two.  Why?  The exponential 
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decrease in timing between transitions suggests a 21st century transition (and the 

mechanism for the next energy-system is already emergent): 

• Hunting: 2 million years ago (mya) – 200 thousand years ago (kya) 

• Agriculture: 10 kya – 2000 C.E. 

• Industry: 1750 C.E. – ~2050 C.E.*  

• Solar: 2040 C.E. - ???? ?.?.* 

And the diffusion time of each system has decreased: 

• Hunting required hundreds of thousands of years to diffuse 

• Agriculture required thousands of years to diffuse 

• Industry required centuries to diffuse 

• Renewables (Solar) will require a decade or two to diffuse* 

*predicted dates: influenced by the mechanism of Robin Hanson’s economic 
exponential doubling time model11 and Ray Kurzweil’s model of future 
technological progress12 

This combined with the mathematical framework of challenge propagation lead 

me to predict that a new human system will fully emerge globally in the ~2040s 

through the mechanism of fully advanced information and communication 

technologies (ICT).  This system will have the following fundamental features: 

• Energy - will be based completely on renewables (I believe mostly solar) 

• Communication - all humans will have access and be utilizing the 

Internet at all times (I believe the Internet will be embedded within all of 

our brains via brain-interface technology) 
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• Transportation - a smart-grid making it irrelevant where you live on any 

given continent will be in the process of emergence (via some hyperloop-

type technology) and socio-political organization will be truly global in 

scope. 

 

4.0 Life in the Global Brain 

 

I view our individual behaviours and institutional manifestations within a hunting, 

agricultural, industrial framework.  Essentially, metasystem transitions function to 

fundamentally transform our individual and collective lives.  During the hunting 

transition we acquired most of the abilities and characteristics we consider 

"human"13.  This includes symbolic governance and mating, an understanding of 

death, and the need to explain.  During the agricultural transition many of these 

abilities manifested themselves in highly centralized hierarchical institutions.  

Early political centers were notoriously centralized14.  Religion and science were 

often expressed through these centralized political centers, and marriage/sexual 

life were rigidly controlled to keep women subservient to male authority15.  During 

the industrial transition we see a shift away from the agricultural model in many 

ways.  In fact, in all ways we can say that institutions became more 

decentralized.  The only institution that did not become more decentralized, 

religion, was marginalized from all other institutions.  With this basic framework 

towards increasing decentralization, along with the theory of challenge 

propagation predicting a distributed and self-organizing (i.e., bottom-up, 
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hierarchy-less global organization), I feel I can make some specific predictions 

for the direction of major human institutions in a global brain system.  In this 

specific outline I will discuss my thoughts on the future of politics, religion, and 

sex. 

Assumptions: In order to make this a thorough analysis I will acknowledge three 

assumptions that are common and often inherent to singularity/global brain 

theories: 

• Assumption 1 – Radical life extension (i.e., the elimination of aging) will 

have been achieved by 2040. 

• Assumption 2  - Radical abundance (i.e., complete elimination of any 

natural selection-related (and likely sexual selection-related) needs) will 

have been achieved by 2040. 

• Assumption 3 – The exponential growth of information and 

communication technologies (ICT) via the Law of Accelerating Returns will 

transform all communication, transportation, and energy systems globally.  

4.1 Politics 

 

We are becoming increasingly frustrated with the democratic political institutions 

on our planet today.  They were a massive step in the right direction 200 years 

ago, but they feel archaic in 2014.  In essence, the Internet has made our 

political systems feel as ancient as it has made our transportation grid feel.  In 

modern democratic political systems you get a choice of a few economically 
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privileged individuals that probably know less than you and make worse 

decisions than you would make, when it comes to most issues.  And then you get 

pretty much no say after that person is elected.  Sure, different organizations do 

public polling and that can effect the decisions some politicians will make, but 

usually public polling doesn't really effect change and when it does effect change, 

it doesn't effect change fast enough.  What is the solution to this problem? 

 

Like the transition away from monarchy during the agriculture-to-industry 

transition (i.e., towards more decentralization), it means making the political 

institution objectively more intelligent, which means further decentralizing it.  In 

the future we won't elect individual politicians and we won't have a centralized 

institution of government.  After the next metasystem transition we will all 

(probably both regionally and globally) collectively vote on every issue, whether it 

is a social issue or an economic issue.  Futurists Marko Rodriguez, Carlos 

Gershenson, Johan Bollen and others, have outlined a hypothetical governance 

system that could practically do-away with a centralized industrialized 

governance system.  They call it a "Smartocracy"16.  A Smartocracy would be a 

distributed governing system harnessing the collective intelligence of all humans, 

as opposed to relying on the intelligence of a small and economically privileged 

elite.  It would function with sophisticated algorithms linking individuals to others 

that they trust to make good decisions, accompanied by a decision network 

linking individuals to their voted-on solutions.  In theory, such a system wouldn't 

necessarily do away with hierarchy completely, as some agents would be more 



	   14	  

important for decision making than others, but it would help us solve problems 

quickly, fairly, and efficiently. 

 

Essentially, with a Smartocracy nobody's selfish interests could override the will 

of the collective, while also avoiding the potential drawbacks of “mob mentality”. 

 We could easily "institutionalize" this using some type of "voting app".  This app 

in the 2040s would (hypothetically) be in your brain and you could control how 

you receive the notification to vote on a given topic, and you could also download 

all of the pertinent information you would need to make a decision on a certain 

social or economic issue.  Perhaps such a voting system could take place once a 

month and it would take relatively little time for everyone to do and for the votes 

to be quantified and statistically calculated.  Obviously, like voting today, it will be 

optional.  You don't have to vote and no one will force you to vote, you can opt to 

not download the app or turn off notifications for voting.  Or you could design 

your app so that you are only notified about voting on certain issues that you 

personally care about.   

 

The White House will make a nice museum and/or historical site.   

 

Such a future may seem hard to imagine but it is no different than the fact that in 

the Industrial Age we view the pyramids as a historical tourist attraction and not a 

place where the souls of dead Pharaohs elevate to the heavens.  The functional 
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structures of the Agricultural Revolution lost their function.  So will the functional 

structures of the Industrial Revolution.  This is evolution. 

 

4.2 Religion  

 

Religion was once everything.  In the modern world it is an institutional shell of its 

former self, and will cease to exist in anything like its current form (i.e., as a 

highly centralized agricultural system) after the next metasystem transition.  This 

transition away from religion will probably happen in the modern developed world 

first.  The transition away from religion will likely be semi-painful in America (but 

statistically speaking, the transition is already happening).  The nature of the 

transition in East Asia will be probably least painful because their religions are 

not as dogmatic, largely exist without interfering supernatural entities, or the 

strong desire to explain phenomena that are clearly inconsistent with observed 

reality.  Religious restructuring in South America, Middle East, South Asia, and 

Africa will all probably have difficult phases, but will eventually occur.  Studying 

that transition is important for anthropology as this institution could morph and 

conform to modern secular standards (as we are currently seeing with the 

behaviour of Pope Francis and the Catholic Church).  But I predict that in the 

2040s, a humanist-like (or transhumanist-like) decentralized spiritual philosophy 

will have supplanted the more centralized religious philosophy of the Industrial 

Era.  Arguably one of the largest reasons for this transition will be the 

incomprehensibly more efficient information transfer systems in existence (which 
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may even be accompanied with the emergence of some post-language 

communication and artificial general intelligence). 

 

How will this practically occur?  I suspect that as soon as we have a more 

decentralized government, religion will stop getting subsidies and they will lose 

their tax-exempt status.  Did you know that in America religious institutions are 

not only tax exempt for the land they own, but they also get tens of billions of 

dollars a year in tax subsidies?!  That is Martian colonization type funding! 

 Completely wasted.  There is no chance that when we actually get a chance to 

vote on this in the 2030s and 2040s that we will opt for them to be taxed and 

have their subsidies revoked since most “millennials” don’t even use or respect 

these institutions anyway.  The institutions will then just financially crumble.   

By the end of the 2040s and early 2050s, whoever has still miraculously (pun 

intended) clung on to traditional religious ideology even without the centralized 

institution in existence, will probably have to be put in special zones for non-

enhanced biological humans.  No significantly enhanced human or artificial 

intelligence will be religious in any way approximating what we understand 

religious behaviour and adherence to be today.  The reason being is that all-

enhanced humans will not only have access to too much information to believe in 

religion, but they will also understand all of the information.  We have access to 

enough information today for no one to be religious, but we don't have the 

brainpower, or the resources, or the biological makeup to make sure that 

everyone understands all of the information.  Translating the massive amounts of 



	   17	  

information in our system today into useable knowledge for everyone will be 

much easier after the full maturation of the Internet and our full brain-integration 

with the Internet.  

 

Of course, it's not only massive amounts of knowledge that will kill religion as it 

exists today.  As many of the “New Atheists” fail to recognize, explanation is only 

one of religion’s causes.  The other two are resource scarcity and finite 

existence.  Resource scarcity creates the need for a “parent-for-adulthood” and 

death creates the need for an “afterlife”.  Since the global brain will be a world of 

abundance and radical life extension, two of religion’s last remaining evolutionary 

causes will have been largely eliminated.  As a result, there will be no social or 

psychological need for religion.   

 

4.4. Sex and Marriage 

 

During the hunting transition humans started to pair-bond with increased 

frequency (although strict rules related to "marriage" varied and strict and 

permanent monogamy was very rarely a rule in hunter-gatherer systems)13:15. 

 We know that increased pair-bonding occurred during the hunting transition 

because our brain size started getting larger, which meant it took longer to raise 

our offspring (which in turn required higher levels of adult investment)17. Two 

parents became functional and necessary for the first few years of life. 

 Consequently this is about how long we are adapted to pair-bond.  Another hint 
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that pair-bonding started to increase during this period is that our body size 

sexual dimorphism decreased (which is an evolutionary hallmark of increased 

monogamous behaviour)17. 

 

Ever since the agricultural transition, religious and political institutions controlled 

our sex lives (obviously more political institutions after the Industrial Revolution 

because religious institutions are in the process of becoming marginalized and 

eliminated).  Regardless, these institutions have always strongly promoted 

monogamy cross-culturally because men controlled the hierarchal centers and 

the entire function of a patriarchy is to control female reproduction.  In essence, 

marriage is the old and unintelligent political and religious institutions way of 

enslaving women.  This was functional because men would have started building 

large harems with increasing wealth inequality, and the early agricultural system 

would have collapsed18.  However, today as we continue to decouple 

reproduction and sex, and as we now live in a world with equal rights, the 

institution of marriage is quickly collapsing because it makes no sense in the 21st 

century.  In the next transition, it will likely disappear completely. 

 

In the Global Brain, there will be no institution that will have any control or legal 

knowledge of your sexual life.  The government will not recognize any sexual 

bonds (partially because there will be no centralized government to recognize 

them).  Marriage in the future will become unrecognizable to what it currently is. 

 Monogamy as we have historically conceived it, will also likely be dead. 
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 Monogamy has always had a powerful function, but as soon as you know the 

evolved function of monogamy (which is the rearing of offspring), it becomes 

pretty obvious that its future in the global brain is on shaky grounds.  In a recent 

analysis (soon-to-be-published) I clearly demonstrated how Life History Theory 

(LHT) predicts that perfect maintenance (i.e., radical life extension) should 

coincide with the cessation of energy devoted to biological reproduction19.  The 

elimination of aging erases the evolutionary imperative to create complexity 

through biological reproduction, and shifts that imperative towards cultural 

reproduction (i.e. idea sex).  We will discuss idea sex more below.  

 

We can see the “omens” of this today.  In the developed world, people are 

getting married less often and at later stages in life because it is becoming 

increasingly obvious that we did not evolve to live happily with one person for 

seven decades.  We evolved to live happily with one person for a shorter period 

of time.  The only people in long-term marriages (or pair-bonds) that are actually 

happy are people who would be very good friends without sex anyway (i.e, they 

enjoy each others ideas).  Even though these couples exist, they are few and far 

between. 

 

Most importantly, and I want to reiterate this, in the future our life expectancy is 

going to be astronomically longer than it currently is (which as I suggested 

above, indicates that we will not be dedicating energy to biological reproduction). 

 This, ultimately, is what kills monogamy.  Once sex is completely decoupled 
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from reproduction, we will become even more promiscuous than we already are.  

The overwhelming trends suggest that the more we detach sex and reproduction, 

the less conservative we become about it.  In short, sexual jealousy and sexual 

exclusivity will likely be significantly reduced (if not eliminated completely).  We 

are a hypersexual species.   

 

Finally, don’t forget that technology will massively change us socio-sexually.  

Specifically, virtual reality, robotics, and brain-interface devices will completely 

change our socio-sexual reality.  Virtual reality environments will be widely used 

in the 2020s and full-immersion virtual reality in the 2030s.  Will the future porn 

be here?  Obviously.  Fully-humanoid robots (at least physically) will exist which 

will also change sexual dynamics in inherently unpredictable ways (depending on 

whether they are have their own goals or not).  Brain-interface devices will allow 

us to connect to the cloud and share our thoughts more intimately.  We will 

probably share what artificial intelligence pioneer Ben Goertzel calls 

"mindplexes"20.  Sharing mindplexes would be like sharing brain patterns.  This 

would be far more powerful, enjoyable, and effective than linguistic 

communication (and probably eventually sex).  As I mentioned above, I think it is 

probable that "idea sex" will supplant biological sex before this century is over. 

 Sharing of memes is already becoming more important than actually sharing 

genes (i.e. having kids) for many people in the developed world.  Fundamentally, 

this is what is driving many developed countries well below replacement fertility 

rate. 
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Concluding thoughts 

 

In this article, I tried to introduce the reader to the idea of Global Brain and a 

potential global brain social landscape.  This landscape will be much different.  

The global brain will have common elements globally: hyper-abundance and 

hyper-connectivity.  The difference between our current system and the global 

brain is as large as the difference between the world pre-Industrial Revolution 

and today.      

Most importantly, I have tried to combine the theory of challenge propagation 

(i.e., suggesting that global brain activity will be distributed and self-organizing) 

with evolutionary theory and the theory of human metasystem transitions (which 

suggests the next transition will be fundamentally caused by a new energy 

source, and will occur very fast and diffuse globally before mid-century).  I think a 

grounded attempt to understand the future of society is imperative in a world that 

is global and exponential, as opposed to local and linear.  This is my attempt.  I 

invite discussion, as well as critical and constructive feedback.   

The more decentralized the discussion, the more effectively we will all be able to 

work out what social life will be like in the 21st century.  
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