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GUIDING A DISTRIBUTED SINGULARITY
Global Brain Institute (GBI) is a multi-disciplinary research organization focused on
understanding the distributed and self-organizing intelligence currently emerging from
all people and information and communication technologies (ICT) connected via the
Internet. We aim to build theoretical, mathematical, and simulated computer models to
understand the future of humanity and help guide our species towards a peaceful,
happy, and healthy world of abundance and opportunity for all people.
Globalization and Exponential Change
Globalization is an evolutionary process
reducing the constraints of space and time that
have previously prevented global cooperation.
This process is most notably characterized by:

• Hyper-connectivity
• International Organization
The explosive emergence of the Internet - a
network of people and information and
communication technologies (ICT) - has been
largely responsible for the acceleration of this
process. Humanity can now instantaneously send and receive information that can be retained indefinitely
and maintained at negligible cost. The Internet’s growth has caused the emergence of (and increased
potential for) more complex and global levels of cooperation and integration. This process has the
potential to lead our species towards a higher level of system-organization within the next half-century. We
describe this system as a Global Brain (GB).

Global Brain: self-organizing and distributed super-intelligence hypothesized to
emerge from our interconnected global network of data gathering, processing,
propagating, and valuing people and machines.
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Evolutionary-Cybernetic Model of Technological Evolution
We are developing an evolutionary-cybernetic model of technological evolution to explain how our
global system could become a GB. Our model is based on the idea that evolution is a learning process
operating via the variable selection of agents.

Agents: systems that act upon their environment using knowledge to achieve
goals.
This process allows for the emergence of ever more efficient problem solving and explains how evolution
achieves increasingly complex levels of organization in decreasing amounts of time.
Historically this evolutionary drama is punctuated by metasystem transitions, which can be
conceptualized as the emergence of higher levels of order and control. There have been a few notable
metasystem transitions in the history of biochemical evolution (e.g., non-life to life; single-celled life to
multicellular life, etc.). Such transitions tend to occur when agents differentiate (i.e., become more
specialized in their function) and integrate (i.e., specialized agents become dependent on one another)
within a system to produce more complex aggregates: metasystems. In order for our system to
achieve a new metasystem there will need to be a dramatic increase in global cooperation. This can be
achieved through the continued reduction of physical and social friction.
Ephemeralization (reducing physical friction): Compared to any other time period in human history, we live
in a world of increasing abundance. Systems theorist Buckminster Fuller was the first to realize that the process of
ephemeralization produces abundance by allowing us to “do more with less”. How does this work? Well, all agents
(like humans) must deal with physical constraints (i.e., not having enough space, time, matter, and energy). These
constraints can prevent us from achieving goals (i.e., not being able to go, create, or do something). We attempt to
overcome these constraints by dedicating effort, time, and resources (“input”) towards producing products, services, and information (“output”) that can help us achieve our desired goals. This process of reducing physical constraints is what Fuller meant by “doing more with less”, and we can measure this process as it occurs within the
human system (e.g., measuring how much time it takes to send a certain amount of information). Through the continued advance of technological evolution, this mechanism could theoretically lead to the reduction of scarcity on a
global scale.

Stigmergy (reducing social friction): Compared to any other time period in human history, we live in a world of
unparalleled peace and cooperation. As we continue to reduce physical friction we are forced into an ever larger
shared social environment. Stigmergy is a mechanism that produces environment mediated cooperation between
all agents sharing the same environmental medium (i.e., like the Internet!). How does this work? Environmentmediated cooperation was first observed in eusocial insects (e.g., ants, termites) that self-organize in highly complex and cooperative systems with no centralized control. They achieve this organization by releasing chemical
trails (i.e., pheromones) along paths that lead to stable energy sources. These chemical trails transform their shared
medium into a mediator: an environment that constantly minimizes frictional interactions and reinforces interactions
that benefit the whole in a positive feedback loop. In our rapidly globalizing world, the Internet provides a medium
to build a highly stigmergic environment with “digital trails”. The problems we solve can be retained indefinitely and
be made accessible for everyone. This allows more and more humans to build upon prior solutions, as well as find
new solutions to more complex problems presented by our own activity and the environment. As a result, all
problem-solving could become globally synergistic (as opposed to “frictional”) in the Global Brain.
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Extrapolation of ICT Network
Ephemeralization and stigmergy are both processes driven by
information and communication technologies (ICT). Luckily, ICT
follows a very predictable exponential evolutionary trajectory,
enabling us to make specific predictions for how they will evolve in
the near-term future (2020, 2030, 2040, etc.). Our institute envisions
the following capabilities of our ICT network:
Semantic Web, Neural
Networks, Artificial
Intelligence, Recommender
Systems

Increasingly advanced algorithms should be able to aggregate all human knowledge
(including subjective, fragmentary and imprecise data) and reveal underlying trends
and associations. Such systems should be able to adapt to the needs of individual
users by recommending context specific solutions. Therefore, all humans should have
access to “flexible” and “robust” solutions to any problem they are confronted with,
potentially without having to ask any questions at all.

Massively Online Open
Courses (MOOCs) and
Personally Online Open
Courses (POEMs)

Access to the most advanced programs teaching any academic subject should be free
and easily accessible to anyone, anywhere in the world. These programs will likely
incorporate a more relaxed, “game-like” architecture. They should also become
individually tailored to each user to ensure maximum teaching efficiency (i.e., knowing
exactly what each individual already knows, and what each individual wants/needs to
know). With such programs available to any human, as well as selection pressures for
more advanced education, most humans should have the equivalent of an advanced
degree, as well as a broad understanding of many other advanced subjects. These
programs could also lead us towards a blending of education and research.

Smart Phones, Wearable
Computers, Augmented
Reality, Brain-Computer
Interface

All humans should be able to instantly share and retrieve what is happening at all times
within our shared planetary landscape. This is already in an advanced stage of
emergence, however the final stage will include ICT that is connected to our brains that
allows us to read and directly understand another persons thoughts, feelings, emotions
etc. as well as respond by generating similar neural signals. These interactions could
be within multiple configurations, hosted in augmented realities, and be completely
disconnected from geography.

Internet of Things,
Ubiquitous Computing/
Internet

Projects already underway to equip everyday objects with simple wireless sensors
(e.g., RFID tags), as well as projects to provide high-speed Internet access globally,
should culminate in ubiquitous Internet-access, and also global “smart environments”.
All of our environments will be able to respond to the needs of the agents present as
well as efficiently regulate energy, communication and transportation networks.

3D Printing

Emergence and full diffusion of 3D printing should transform the way our system
produces and distributes goods and services globally. Production will occur on
cellular, molecular, and eventually atomic scales, allowing us to manufacture any
object, anywhere, for negligible cost. All objects will eventually be able to be shared
and distributed via informational blueprints, and printed on high-quality 3D/4D printers
that should be as ubiquitous as televisions and computers are now.
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From these extrapolations of future ICT evolution it is possible that our civilization could be transformed
into a distributed and self-organizing planetary problem solving system to help us more efficiently tackle
global climate, energy use, resource allocation, international conflict, terrorism and natural disasters.
This will depend on how we direct and use this technology as it emerges and forces us to reconsider the
design of our current global environment.

Beyond Metaphor of Global Brain: A Mathematical Model
The brain is a wonderful example of how
distributed self-organizing constituents (i.e.
neurons) can produce emergent properties (i.e.,
intelligence, goal-directedness, consciousness).
Therefore, the Global Brain has often been used
as a metaphor for a distributed self-organizing
planetary super-intelligence emerging from the
local activity of humans and ICT interacting and
learning via the Internet. The metaphor has been
most commonly utilized in functional and
structural terms:
Function:

Brains help organisms solve problems; a Global Brain would help the human
super-organism solve problems too complex for any lower level of intelligent
organization.

Structural:

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.

As appealing as the GB metaphor is, it fails to provide us with an intellectual tool to answer important
scientific questions:
• “How likely is the emergence of a GB and when should we expect it to occur?”
• “What properties, structure, and function would a GB possess?”
• “What would individual and collective life be like in a GB?”
• “Will GB exhibit emergent intelligence, goal-directedness, and consciousness of its own?”
We want to go beyond metaphor by constructing a model of distributed self-organizing intelligence that
can be used as a foundation to generate increasingly accurate computer simulations of our planetary
organization. These models should be useful in helping us test our hypothesis that the process of
globalization as driven by ephemeralization and stigmergy is leading to the emergence of a Global Brain.
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Challenge Propagation
Our mathematical model is based on Challenge Propagation, a concept meant to describe distributed
self-organizing intelligence, whether that be the intelligence of a neural network or a planetary civilization
of humans and computers.

Challenge Propagation: describes how a phenomenon elicits action from agents
and propagates within a network of agents.
The precision with which challenges are propagated to agents is the primary determinant of the
distributed self-organizing intelligence of the system. Here’s how it works:
Challenges:

We all experiences challenges. These challenges can be perceived as a
problem or an opportunity. Problems cause our present situation to
differ from our ideal situation. Opportunities are things that help us
“grow” either physically or mentally. Collectively, problems and
opportunities are “challenges” that we represent mathematically with
“negative” or “positive” vector components. Therefore, we
conceptualize humans as in the process of “challenge seeking” (i..e,
solving a problem), “challenge relaxing” (i.e., exploiting an opportunity),
or both!

Propagation:

We “share” challenges through our networks if they cannot be relaxed
or sought independently. Networks are mathematically represented as
weighted links (i.e., differing numbers of connections, just like a neural
network). A link between humans or links between other networks of
humans can become strengthened through collective and positively
reinforced learning rules (i.e., links become stronger the more efficient
they are at solving problems and/or exploring opportunities). This is
how we represent self-organizing propagation of challenges that lead
advances in distributed intelligence.

In order to test whether our foundations have practical utility we have tested this basic mathematical
model in a prototype simulation to demonstrate the GB would be:
Distributed:

agents coordinate over time and space with no centralized “top-down”
control, only stigmergic “bottom-up” parallel organization

Self-organizing:

agents coordinate networks with other agents, independently building
the connection strength of links connecting useful agents, while
discarding of counterproductive connections
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In the future, we hope to run more complex simulations that can mimic the collective behaviour of the
human system, allowing us to make recommendations for the best way public and private institutions
can maximize distributed self-organizing intelligence. We also want to compare our simulations with
empirical data gathered from social networks to see if Challenge Propagation can make predictions
better than chance. Eventually, our mathematical model as implemented in ever more complex
computer simulations should help us go beyond metaphor and lead to the development of a complete
theory of the Global Brain.

Imagining the Global Brain: A Future Scenario
The Global Brain Institute’s collective efforts building the theoretical, mathematical, and simulated
models of the future of human evolution allow us to construct a likely “future scenario” for the Global
Brain. The methodology includes (as described above):
• Evolutionary-cybernetic theoretical model
• Extrapolating processes of ephemeralization and stigmergy
• Extrapolating future evolution of information and communication technologies (ICT)
• Mathematical model of Challenge Propagation
• Computer simulations of Challenge Propagation within the human system
The most accurate general system-level conclusions we can draw from current data, theory, and
simulation suggest that the Global Brain - as emergent from the distributed and self-organizing
interaction of humans and ICT via the Internet - will possess qualities best described as:
• Omniscience: knowing everything needed to solve our problems
• Omnipresence: being accessible everywhere at every moment
• Omnipotence: being able to provide any product or service at minimal cost
• Omnibenevolence: aiming at the greatest happiness for the greatest number
We recognize that this analogy of infinite capability is problematic, controversial, and may even be
frightening to some. However, we maintain that it is useful in helping us understand our system’s
potential future capabilities despite:
• Philosophical, mathematical, and scientific principles that prevent infinite capability
• The parallels between infinite capability and the idea of a monotheistic God
• Popular fear that such a system would reduce individual autonomy
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Omniscience:

Whether we are interacting with Artificial Intelligence via a Semantic
Web, or constantly being guided in our education by highly advanced
MOOCs, our future experience within a Global Brain should be one in
which billions of highly educated intelligent agents are closely interacting,
communicating, and collaborating with an omniscient knowledge base. In
such a world the testing of new hypotheses, the development of new
theories, and the discovery of new laws, should be straightforward as the
formulation of a sentence is for humans today.

Omnipresence:

With full specialization and integration of advanced ICT (e.g., wearable
computing, internal computing) and the implementation of the Internet
of Things, all agents and “things” will have the ability to wirelessly
communicate and coordinate activity - anything and anywhere - enabling
omnipresence. As a result, any perturbations within our system (i.e.,
damages/disasters affecting infrastructure/people) will be solved through
the distributed and self-organizing activity of our wireless communicating
ICT network.

Omnipotence:

All industrial processes for delivering products and providing services will
become informational processes - via 3D/4D printing and
nanotechnology integrated into the Internet - allowing any physical object
to be designed, shared, and constructed for negligible cost and produced
with negligible waste. This omnipotence will allow the Global Brain to be a
system of abundance.

Omnibenevolence:

A Global Brain is built bottom-up from its constituent components (i.e. us!)
and so one can easily reason that this system will be omnibenevolent,
maximizing the potential of all its “neurons”. This system can already be
seen as emergent as better education, greater wealth, and longer lives
seems to be correlated with dramatic decreases in things we consider
“evil” on a global scale (i.e., murder, war, slavery, prejudice, suppression,
dictatorship, corruption).
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Practical Application
We are committed to realizing a better world and want to focus on developing practical applications
utilizing the knowledge gained from theoretical, mathematical, and simulation breakthroughs at our
institute. The distributed and self-organizing Global Brain described by our models is very different from
the centralized and hierarchical Industrialized world dominated by governments and corporations that
we currently inhabit. Realizing a new Global Brain world requires the implementation of new ideas and
novel approaches to old problems. Specifically we are developing new approaches to education,
research, governance, and economics that are global in scope and designed for the information age.
Distributed
Government:

global distributed governance to replace centralized, hierarchical local/
regional institutional governance that divide our planet into nation-states.
Such a distributed governing system would harness the collective
intelligence of all humans, as opposed to relying on the intelligence of a
small and economically privileged elite. A smartocracy 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 could
function to help people make better decisions at any level of organization
in many different communities.

Interversity (Stigmergic
University):

global self-organizing university focused on research, education,
innovation, and service to society at large. The goal would be to employ
emerging ICT to automate the functions of a university with stigmergy as a
basic mechanism. Such a system would allow students to learn from
researchers that directly developed new knowledge, automatically keep
track of unresolved issues, coordinate researchers working on related
topics, generate feedback on new ideas, and analyze a growing
knowledge network to suggest the most efficient solutions and interesting
challenges.

Our future practical applications focus include refining our ideas and implementing prototypes of
“Distributed Government” and “Stigmergic University” as well as developing new approaches to
economic, political, corporate, medical, and university organization that would help solve humanity’s
most daunting global problems with higher levels of efficiency than have ever been possible in our past.
In sum, the Global Brain Institute is dedicated to the future of humanity. The models we have developed
suggest that our system is heading rapidly towards a new level of organization best described as a
Global Brain. From what we can conclude using our current data and methodological approach this
world would be distributed and self-organizing allowing humans to create a society promoting greater
levels of freedom, democracy, diversity, emancipation, and abundance than ever before in human
history. We are committed to helping make this world a reality, and guiding a distributed singularity.
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