
Machines have always helped us 
overcome our limitations. Over the next 

decade, advances in technology will create 
new forms of human-machine symbiosis, 

expanding and even redefining what  
we can do as humans. Machines will  

help us discover how our senses work at  
high-resolution levels and amplify them. 

They’ll allow us to remix our sensory 
experiences, share them with others, and 

even invent new senses that we don’t 
yet have. These technological capacities 

represent an emerging palette with which 
to create new products, services, and 
experiences. How we use this palette 

 will be colored by our beliefs, our 
 priorities, and our values.T E C H N O LO GY  H O R I ZO N S  2 0 1 5

COLORS OF THE HUMAN+MACHINE FUTURE
This map, Human+Machine Futures in Full Color: Extending Our Senses and Ourselves, is both a 
provocation and a forecasting framework. It outlines the technological capacities that will remake and 
remix our sensory experiences in the next decade. 

We use a color mythology system for describing the look and feel of the future, and the impulses creating 
it, as a way of gaining insight into future possibilities. It helps us understand the beliefs, priorities, and 
values driving innovation and the possible lived experiences of those participating in these futures by 
giving us new terminology—blue, red, green, and purple—to describe them. Each color represents a 
future possibility, a distinct scenario in our human+machine future. While the future will contain elements 
of all of these color forecasts, exploring each systematically will help you identify directions of future 
change so you can create the human+machine future that you want. 

Humans have the capacity to design the world to work better and, if given the chance, can 
create efficient, fair, and harmonious systems. Blue futures live at the 50,000-foot view, with 
each part working in concert with the whole. But we know humans are neither fully predictable 
nor rational, so in blue futures often the blood, sweat, and tears of people are erased or ignored. 
Planners, engineers, and predictable machines dominate the blue system.

Red is a battle for dominance in a turbulent world. Agents in a red future know the rules 
(though bend them at times) and know that there is no prize for second place. Red futures are 
competitive, innovative, destructive, and creative. Heroes and villains populate the red future, 
with only the strongest or most ingenious surviving.

In green futures, people want to grow social harmony, expression, and quality of life.  
Technology will be available, but it will be integrated in a careful way. Green futures put a 
premium on comfort and tradition, not on speed or efficiency. Artists, makers, and keepers  
of social continuity define the green future.

Purple futures exist at the edge of our knowledge, the edge of the unknown. Alien beings and 
inscrutable technologies populate these worlds. Purple futures contain places where not only  
are we surprised by novelty, but we don’t even know what the rules are anymore. We must 
confront the abyss, and we are asked to break on through to the other side or turn back in  
search of the familiar. 

blue 
 FUTURES ARE ABOUT 

 CONTROL

red 
 FUTURES ARE ABOUT 

 COMPETITION

green 
 FUTURES ARE ABOUT 

CONNECTION

purple 
 FUTURES ARE ABOUT 

TRANSCENDENCE

W E LCO M E
T O  T H E  H U M A N + M A C H I N E  F U T U R E

The human story is one of using technology to extend our senses and our selves. We invented 
writing to extend our expressions over space and time. We built a global network of digital portals 
from which to make, share, and compare the varieties of human experience. Emerging technology 
is enhancing and accelerating this process and we’re now entering a new stage in the ongoing 
exploration of vast unknown territories of sensory experience—and human-machine symbiosis.
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A B O U T  T H E  

I N S T I T U T E  F O R  T H E  F U T U R E

The Institute for the Future is an independent, nonprofit 
strategic research group with more than 45 years of forecasting 
experience. The core of our work is identifying emerging trends 
and discontinuities that will transform global society and the 
global marketplace. We provide our members with insights 
into business strategy, design process, innovation, and social 
dilemmas. Our research generates the foresight needed to 
create insights that lead to action. Our research spans a broad 
territory of deeply transformative trends, from health and health 
care to technology, the workplace, and human identity. The 
Institute for the Future is based in Palo Alto, California.

T E C H N O L O G Y  H O R I Z O N S  P R O G R A M

The Technology Horizons Program combines a deep 
understanding of technology and societal forces to identify and 
evaluate discontinuities and innovations in the next three to ten 
years. We help organizations and communities develop insights 
and strategic tools to better position them for the future. Our 
approach to technology forecasting is unique—we put people 
at the center of our forecasts. Understanding humans as 
consumers, workers, householders, and citizens allows IFTF 
to look beyond the technical capabilities and identify the value 
in new technologies, forecast adoption and diffusion patterns, 
and discover new market opportunities and threats, as well as 
anticipate how we will live, work, and connect with one another 
in the coming decade.
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H U M A N S  +  M A C H I N E S  A R E : 

Discovering how our senses work at  
high-resolution levels
Scientific and medical discoveries are key to expanding 
our understanding of human sensory experience, and 
providing new avenues for exploration and modification.

Amplifying our “natural” sensory modalities
Neural and sensory technologists are creating tools  
to enhance our natural senses. Today, people with 
cochlear implants can “program” their hearing in ways 
those with “normal” hearing cannot. As wearables and 
implantables become more widely available and less 
invasive, more people will have this capacity to amplify 
and re-program their sensory experience.

Borrowing, mimicking, or inventing senses  
we don’t yet have.
Sonar, echolocation, infrared, night vision, and other 
ways animals sense the world have been re-invented 
through machines. Over the next decade people will 
come to understand many more sensory modalities,  
and will find ways to recreate them with technology.

Mediating our sensory experience through 
machine interfaces
Our senses are already an interface between the world 
and our conscious minds. Designing machine interfaces 
as part of a brain-body-world system will yield more 
natural and more elegant user experiences.

Remixing our senses for different experiences
Synesthesia is the condition in which one sense can 
be felt or experienced through other senses. As we 
understand how to re-route our sensory experiences, 
many people might one day see flavor, or smell 
brightness. This remixing could help us see new  
patterns and discover hidden connections. 

Sharing our senses in high fidelity, and in  
more profound ways
As we mediate our experiences through wearable 
computers and enhancements, these signals and  
feelings can be shared with connected peers more 
directly and more deeply. These blended experiences 
allow us to connect in ways we never have before, 
changing our perception of the world, and of ourselves. 

WHAT:  

If you paused and observed, 
you could almost make out 
the system’s invisible hand 
guiding people on their hurried 
but merry marches around 
the city. It knows just the 
right sensory cues to use at 
a given moment to get them 
where they need to go. And 
it routes them to what they 
need (be it food, a vehicle, or 
a social interaction) just when 
they need it. Traffic jams, 
and even bumping shoulders 
with strangers on the street, 
are a thing of the past. The 
system moves countless 
people and objects in a tightly 
choreographed dance. 

SO WHAT:  

In this scenario, we can see 
blue futures’ focus on control 
in the system’s clean, clear, 
and logical interface. The 
goal of this system is as blue 
as its interface. The whole 
point of all its routing and 
coordination is to create order 
from complexity to ensure 
efficiency for urban residents, 
even if it means giving 
up a little bit of agency or 
serendipity here or there.  

WHAT:  

Whether you’re talking to a 
single person or a whole  
stadium, Winning Friends™  
is your guide to mastering 
persuasion. The AR software 
lets you know just what to say 
to any group or individual at 
any given moment. It monitors 
people’s gestures, posture, 
and micro-expressions and 
even senses changes in  
hormones to update strategies  
in real time. Don’t lose out! 
Use Winning Friends™ and  
be confident you’re getting  
your point across! 

SO WHAT:

The red approach to social 
interaction is that it’s a 
game of winners and losers. 
It attempts to quantify 
everything, but rather than 
look at this data impartially, 
red uses it to pass judgment. 
In this scenario, all social 
interaction is transactional, 
whether its directly about 
selling an actual product or 
not. We see this mentality  
at work in the interface, 
as well, which is bold and 
assertive, clearly trying to  
win the user’s attention in  
a world of stiff competition.

WHAT:  

The ring is your companion 
from birth. It contains a 
complete replica of your 
microbiome that helps you 
navigate the world, telling you 
where to go and when your 
hands need washing. It’s your 
canary in the coalmine. Like 
a bruise or a rash, it tells you 
when something is awry. If you 
touch a handrail that hosts 
harmful bacteria, the ring turns 
a deep amber color—but if it 
shines radiant green, then all 
is well. Most of all, it reminds 
you that you’re intimately 
connected to everyone, and 
everything, around you.

SO WHAT:

A green future emphasizes 
interconnectedness and 
interdependence. The ring is 
a constant reminder that our 
personal health is dependent 
on the health of our 
environment and our fellow 
humans. The green approach 
is emergent and unstructured. 
As opposed to interfaces 
that grab your attention and 
recommend specific actions, 
green interfaces function  
more like the biological 
systems that make up our 
natural world. 

WHAT:  

What’s Amethyst™ intimacy 
like? Just ask the millions of 
couples who have taken it to 
the next level. Our patented 
technology gives you direct 
access to your partner’s brain, 
through a discreet, painless, 
and fully reversible cerebral 
implant. One little device let’s 
you truly be together, even 
when you’re apart. You can 
think and move as one, without 
words, or even thoughts.  
You might imagine it’s like 
mind-reading, but it’s so 
much more. With Amethyst™, 
you don’t need to read your 
partners mind…. You just know. 

SO WHAT:

Direct brain interfaces are 
mysterious and transcendent, 
which is what purple is all 
about. While most machine-
human communication 
systems alert you in order 
to pass information on to 
you, brain-machine-brain 
communication bypasses such 
alerts to put information directly 
into your brain. Whether we 
use them to connect with 
lovers, co-workers, or sports 
team members, they’ll be eerily 
inconspicuous, totally redefining 
the meaning of “intuitive 
interface” and of “connection.”

green    WHAT DO WE WANT TO GROW? purple    WHAT DO WE WANT TO DISCOVER? blue    WHAT DO WE WANT TO ENGINEER?red    WHAT DO WE NEED TO DO TO WIN? 
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Mediating our sensory experience through 
machine interfaces
Our senses are already an interface between the world 
and our conscious minds. Designing machine interfaces 
as part of a brain-body-world system will yield more 
natural and more elegant user experiences.

Remixing our senses for different experiences
Synesthesia is the condition in which one sense can 
be felt or experienced through other senses. As we 
understand how to re-route our sensory experiences, 
many people might one day see flavor, or smell 
brightness. This remixing could help us see new  
patterns and discover hidden connections. 

Sharing our senses in high fidelity, and in  
more profound ways
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computers and enhancements, these signals and  
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changing our perception of the world, and of ourselves. 

WHAT:  

If you paused and observed, 
you could almost make out 
the system’s invisible hand 
guiding people on their hurried 
but merry marches around 
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a given moment to get them 
where they need to go. And 
it routes them to what they 
need (be it food, a vehicle, or 
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they need it. Traffic jams, 
and even bumping shoulders 
with strangers on the street, 
are a thing of the past. The 
system moves countless 
people and objects in a tightly 
choreographed dance. 

SO WHAT:  

In this scenario, we can see 
blue futures’ focus on control 
in the system’s clean, clear, 
and logical interface. The 
goal of this system is as blue 
as its interface. The whole 
point of all its routing and 
coordination is to create order 
from complexity to ensure 
efficiency for urban residents, 
even if it means giving 
up a little bit of agency or 
serendipity here or there.  

WHAT:  
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single person or a whole  
stadium, Winning Friends™  
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to any group or individual at 
any given moment. It monitors 
people’s gestures, posture, 
and micro-expressions and 
even senses changes in  
hormones to update strategies  
in real time. Don’t lose out! 
Use Winning Friends™ and  
be confident you’re getting  
your point across! 

SO WHAT:

The red approach to social 
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game of winners and losers. 
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everything, but rather than 
look at this data impartially, 
red uses it to pass judgment. 
In this scenario, all social 
interaction is transactional, 
whether its directly about 
selling an actual product or 
not. We see this mentality  
at work in the interface, 
as well, which is bold and 
assertive, clearly trying to  
win the user’s attention in  
a world of stiff competition.

WHAT:  

The ring is your companion 
from birth. It contains a 
complete replica of your 
microbiome that helps you 
navigate the world, telling you 
where to go and when your 
hands need washing. It’s your 
canary in the coalmine. Like 
a bruise or a rash, it tells you 
when something is awry. If you 
touch a handrail that hosts 
harmful bacteria, the ring turns 
a deep amber color—but if it 
shines radiant green, then all 
is well. Most of all, it reminds 
you that you’re intimately 
connected to everyone, and 
everything, around you.

SO WHAT:

A green future emphasizes 
interconnectedness and 
interdependence. The ring is 
a constant reminder that our 
personal health is dependent 
on the health of our 
environment and our fellow 
humans. The green approach 
is emergent and unstructured. 
As opposed to interfaces 
that grab your attention and 
recommend specific actions, 
green interfaces function  
more like the biological 
systems that make up our 
natural world. 

WHAT:  

What’s Amethyst™ intimacy 
like? Just ask the millions of 
couples who have taken it to 
the next level. Our patented 
technology gives you direct 
access to your partner’s brain, 
through a discreet, painless, 
and fully reversible cerebral 
implant. One little device let’s 
you truly be together, even 
when you’re apart. You can 
think and move as one, without 
words, or even thoughts.  
You might imagine it’s like 
mind-reading, but it’s so 
much more. With Amethyst™, 
you don’t need to read your 
partners mind…. You just know. 

SO WHAT:

Direct brain interfaces are 
mysterious and transcendent, 
which is what purple is all 
about. While most machine-
human communication 
systems alert you in order 
to pass information on to 
you, brain-machine-brain 
communication bypasses such 
alerts to put information directly 
into your brain. Whether we 
use them to connect with 
lovers, co-workers, or sports 
team members, they’ll be eerily 
inconspicuous, totally redefining 
the meaning of “intuitive 
interface” and of “connection.”
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each part working in concert with the whole. But we know humans are neither fully predictable 
nor rational, so in blue futures often the blood, sweat, and tears of people are erased or ignored. 
Planners, engineers, and predictable machines dominate the blue system.

Red is a battle for dominance in a turbulent world. Agents in a red future know the rules 
(though bend them at times) and know that there is no prize for second place. Red futures are 
competitive, innovative, destructive, and creative. Heroes and villains populate the red future, 
with only the strongest or most ingenious surviving.

In green futures, people want to grow social harmony, expression, and quality of life.  
Technology will be available, but it will be integrated in a careful way. Green futures put a 
premium on comfort and tradition, not on speed or efficiency. Artists, makers, and keepers  
of social continuity define the green future.

Purple futures exist at the edge of our knowledge, the edge of the unknown. Alien beings and 
inscrutable technologies populate these worlds. Purple futures contain places where not only  
are we surprised by novelty, but we don’t even know what the rules are anymore. We must 
confront the abyss, and we are asked to break on through to the other side or turn back in  
search of the familiar. 
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TO THE HUMAN+MACHINE FUTURE

The human story is one of using technology to extend our senses and our selves. We invented 
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from which to make, share, and compare the varieties of human experience. Emerging technology 
is enhancing and accelerating this process and we’re now entering a new stage in the ongoing 
exploration of vast unknown territories of sensory experience—and human-machine symbiosis.
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understanding of technology and societal forces to identify and 
evaluate discontinuities and innovations in the next three to ten 
years. We help organizations and communities develop insights 
and strategic tools to better position them for the future. Our 
approach to technology forecasting is unique—we put people 
at the center of our forecasts. Understanding humans as 
consumers, workers, householders, and citizens allows IFTF 
to look beyond the technical capabilities and identify the value 
in new technologies, forecast adoption and diffusion patterns, 
and discover new market opportunities and threats, as well as 
anticipate how we will live, work, and connect with one another 
in the coming decade.
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HUMANS + MACHINES ARE: 

Discovering how our senses work at  
high-resolution levels
Scientific and medical discoveries are key to expanding 
our understanding of human sensory experience, and 
providing new avenues for exploration and modification.

Amplifying our “natural” sensory modalities
Neural and sensory technologists are creating tools  
to enhance our natural senses. Today, people with 
cochlear implants can “program” their hearing in ways 
those with “normal” hearing cannot. As wearables and 
implantables become more widely available and less 
invasive, more people will have this capacity to amplify 
and re-program their sensory experience.

Borrowing, mimicking, or inventing senses  
we don’t yet have.
Sonar, echolocation, infrared, night vision, and other 
ways animals sense the world have been re-invented 
through machines. Over the next decade people will 
come to understand many more sensory modalities,  
and will find ways to recreate them with technology.

Mediating our sensory experience through 
machine interfaces
Our senses are already an interface between the world 
and our conscious minds. Designing machine interfaces 
as part of a brain-body-world system will yield more 
natural and more elegant user experiences.

Remixing our senses for different experiences
Synesthesia is the condition in which one sense can 
be felt or experienced through other senses. As we 
understand how to re-route our sensory experiences, 
many people might one day see flavor, or smell 
brightness. This remixing could help us see new  
patterns and discover hidden connections. 

Sharing our senses in high fidelity, and in  
more profound ways
As we mediate our experiences through wearable 
computers and enhancements, these signals and  
feelings can be shared with connected peers more 
directly and more deeply. These blended experiences 
allow us to connect in ways we never have before, 
changing our perception of the world, and of ourselves. 

W H AT:  

If you paused and observed, 
you could almost make out 
the system’s invisible hand 
guiding people on their hurried 
but merry marches around 
the city. It knows just the 
right sensory cues to use at 
a given moment to get them 
where they need to go. And 
it routes them to what they 
need (be it food, a vehicle, or 
a social interaction) just when 
they need it. Traffic jams, 
and even bumping shoulders 
with strangers on the street, 
are a thing of the past. The 
system moves countless 
people and objects in a tightly 
choreographed dance. 

S O  W H AT:  

In this scenario, we can see 
blue futures’ focus on control 
in the system’s clean, clear, 
and logical interface. The 
goal of this system is as blue 
as its interface. The whole 
point of all its routing and 
coordination is to create order 
from complexity to ensure 
efficiency for urban residents, 
even if it means giving 
up a little bit of agency or 
serendipity here or there.  

W H AT:  

Whether you’re talking to a 
single person or a whole  
stadium, Winning Friends™  
is your guide to mastering 
persuasion. The AR software 
lets you know just what to say 
to any group or individual at 
any given moment. It monitors 
people’s gestures, posture, 
and micro-expressions and 
even senses changes in  
hormones to update strategies  
in real time. Don’t lose out! 
Use Winning Friends™ and  
be confident you’re getting  
your point across! 

S O  W H AT:

The red approach to social 
interaction is that it’s a 
game of winners and losers. 
It attempts to quantify 
everything, but rather than 
look at this data impartially, 
red uses it to pass judgment. 
In this scenario, all social 
interaction is transactional, 
whether its directly about 
selling an actual product or 
not. We see this mentality  
at work in the interface, 
as well, which is bold and 
assertive, clearly trying to  
win the user’s attention in  
a world of stiff competition.

W H AT:  

The ring is your companion 
from birth. It contains a 
complete replica of your 
microbiome that helps you 
navigate the world, telling you 
where to go and when your 
hands need washing. It’s your 
canary in the coalmine. Like 
a bruise or a rash, it tells you 
when something is awry. If you 
touch a handrail that hosts 
harmful bacteria, the ring turns 
a deep amber color—but if it 
shines radiant green, then all 
is well. Most of all, it reminds 
you that you’re intimately 
connected to everyone, and 
everything, around you.

S O  W H AT:

A green future emphasizes 
interconnectedness and 
interdependence. The ring is 
a constant reminder that our 
personal health is dependent 
on the health of our 
environment and our fellow 
humans. The green approach 
is emergent and unstructured. 
As opposed to interfaces 
that grab your attention and 
recommend specific actions, 
green interfaces function  
more like the biological 
systems that make up our 
natural world. 

W H AT:  

What’s Amethyst™ intimacy 
like? Just ask the millions of 
couples who have taken it to 
the next level. Our patented 
technology gives you direct 
access to your partner’s brain, 
through a discreet, painless, 
and fully reversible cerebral 
implant. One little device let’s 
you truly be together, even 
when you’re apart. You can 
think and move as one, without 
words, or even thoughts.  
You might imagine it’s like 
mind-reading, but it’s so 
much more. With Amethyst™, 
you don’t need to read your 
partners mind…. You just know. 

S O  W H AT:

Direct brain interfaces are 
mysterious and transcendent, 
which is what purple is all 
about. While most machine-
human communication 
systems alert you in order 
to pass information on to 
you, brain-machine-brain 
communication bypasses such 
alerts to put information directly 
into your brain. Whether we 
use them to connect with 
lovers, co-workers, or sports 
team members, they’ll be eerily 
inconspicuous, totally redefining 
the meaning of “intuitive 
interface” and of “connection.”

green    W H AT  D O  W E  WA N T  T O  G R OW ? purple    W H AT  D O  W E  WA N T  T O  D I S C OV E R ?blue    W H AT  D O  W E  WA N T  T O  E N G I N E E R ? red    W H AT  D O  W E  N E E D  T O  D O  T O  W I N ? 
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S O R R Y,  YO U R  S E N S E S  A R E  O U T  O F  DAT E !

Sensory augmentations, like any other technology, will go 
through iterations, upgrades, recalls, bugs, and reboots. 
Implantable augmentations, especially, or those that 
require hard coupling (through surgery) to a wet biological 
interface, will need to be designed to be easily upgraded 
and improved.

W H O  O W N S  M Y  S E N S E S ?

The vast majority of the computing devices and software 
we use are technically owned by others—either the 
manufacturer or owner of the device, OS, or code. We use 
these tools under license (the terms of service we click but 
never read). This can cause issues for users when certain 
data is deleted or when access to programs is denied if 
users don’t follow the terms set out by those licensees.

M A C H I N E  À  T R O I S ?

It is generally socially acceptable for people to enhance 
their senses or wear a device that augments their memory 
and recall, but some may not want every conversation to 
be recorded, or have other flaws erased by your wearable 
rose-colored glasses. Bottom line: others may not want to 
be part of your human-machine relationship.

S C E N I U S  E C O N O M I C S

Scenius is a term coined by musician and futurist Brian 
Eno to describe “the intelligence and the intuition of a 
whole cultural scene,” in contrast to the individual nature 
of genius. As we see an increase in the overall creativity 
and inventiveness of scenes populated by augmented 
humans, intelligent machines, learning algorithms, and 
intuitive devices, how will we reward the agents in this 
creative environment?

E M B R A C E  YO U R  I N N E R  C Y B O R G

Humans have always used technologies to alter and extend 
ourselves and to change the world around us. The seven 
billion humans on earth could not exist in the twenty-first 
century without the advanced technologies we’ve woven 
into the fabric of our existence. The important question 
then, is not: Are we becoming cyborgs? It is: What kind of 
cyborg do we want to be, now and in the future?

E M B E D D E D  C O M P U TAT I O N

The fabric of our material world is being 
interwoven with computation. Low-cost 
sensors and actuators are being embedded in 
products, packaging, and other goods. Many 
of the applications of ubiquitous sensing and 
computation are in location-based services and 
tracking, but as costs continue to come down  
and communication protocols are standardized, 
more sophisticated applications and services  
will be added to this networked ecosystem.

Q U A N T I F I E D  S E L V E S

Wearable technologies and massive data 
collection are leading to new behavioral patterns 
and deeper self-knowledge. The Quantified Self 
movement has shown the possibilities for radical 
self-tracking of everything from calorie intake to 
exercise, sleep, sex, work, and more. With more 
devices passively gathering information about us, 
the data story we are building is enlightening, but 
it also creates new vulnerabilities for individuals.

A L G O R I T H M I C  P E R S U A S I O N

With real-time feedback mechanisms and devices 
on our bodies and interfacing with our senses, 
there are more opportunities for right-time, 
right-place influence. These interactions could 
help us make better food choices and be more 
productive, but they could also be exploited to 
deliver targeted advertisements and other highly 
persuasive enticements.

C O N S TA N T  C O N N E C T I O N

It is now well established that people, especially 
younger generations, not only desire but require 
constant network connection. This need for 
connection has psychological effects—most 
millennials would rather be without a car than 
without their mobile device. It also has cognitive 
effects as memory, information processing,  
and other thinking functions are increasingly  
done in concert with networked technologies.

M I N D - R E A D I N G  M A C H I N E S

Direct neural interfaces are coming, but even before 
those are ready for mass adoption, machines will 
be reading a host of other subtle communicative 
cues from people. Intention can be inferred from 
signals such as direction of gaze, posture, pupil 
dilation, fidgeting, typing speed, and many other 
biological and behavioral indicators. Having 
machine access to this language of intention will 
allow designers to create highly responsive and 
even predictive service ecosystems.

B AT T E R Y  I N N O VAT I O N

Battery access, storage, and extended life are 
critical for wearable and implantable computers to 
reach a tipping point into mainstream acceptance. 
Massive resources are being invested in battery 
technology by stakeholders ranging from the auto-
mobile industry to renewable energy companies to 
mobile device firms. New breakthroughs, such as 
lithium-ion batteries that can triple the life of mobile 
devices, are already being readied for production. 
As a result the battery market could see a quantum 
leap forward in as little as three to five years.

D R I V E R S 
A number of technological and 

social forces are driving the coming 
human+machine future. 

D I L E M M A S
Greater human-machine intimacy creates 
new vulnerabilities, anomalies, and risks. 

blue  F U T U R E S  A R E  A B O U T  CO N T R O L 

green F U T U R E S  A R E  A B O U T  CO N N E C T I O N

red  F U T U R E S  A R E  A B O U T  CO M P E T I T I O N

purple  F U T U R E S  A R E  A B O U T  T R A N S C E N D E N C E

HUMANS + MACHINES ARE:

Discovering how our senses work at high-resolution levels 

Amplifying our “natural” sensory modalities

Borrowing, mimicking, or inventing senses we don’t yet have 

Mediating our sensory experience through machine interfaces 

Remixing our senses for different experiences  

Sharing our senses in high fidelity, and in more profound ways

Merging minds 
with brain-brain 

interfaces
Brain-brain interfaces 
provide a platform for 

 new forms of highly 
efficient communication, 

networked empathy,  
and more.

University of Washington

First human brain-to-
brain interface

Mapping  
real-time  
affective flows
City planners design 
systems and spaces 
that can read and induce 
moods, creating a real-time 
biosensory feedback loop 
that automatically 
adjusts for group and 
individual needs.
Pulse of the City

Street installation 
features device 
 that produces 

music based on 
biometrics of people 

who touch it

Outsourcing 
intelligence to  
devices
Devices to outsource and manage  
cognitive processes—such as 
remembering calendar appointments 
and friends’ phone numbers—provide  
real-time recommendations, useful 
cues, and vital information to  
users, often before they even  
realize they need them.
Unispeech

Real-time language  
translation

Lucid dream inducing  
headband
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Unlocking  
the mystery  
of dreaming
New technologies 
unravel the mystery of 
dreaming, giving people 
the ability to record and 
control their dreams and 
opening a vast reservoir 
of resources with 
potential  
therapeutic uses.
iwinks.org

Nourishing  
eco-health literacy
New technologies for health and 
well-being take an ecosystems 
approach, leveraging new 
understandings that the physical 
health of individuals is dependent 
on emotional, community, and 
environmental health. Devices help 
connect people to support from 
friends and steer them into social 
and physical environments that 
increase their well-being.  
Jens Dyvik

Wearables track and 
display emotion, giving 
people greater self-
knowledge and an 
avenue for seeking 
social support.

Analyzing real-time 
consumer sentiment
Instant behavioral and biometric 
analysis performed by smart 
devices capable of recognizing 
gestures, subtle skin color 
changes, and vocal inflection tell 
retailers which products make a 
shopper stop and stare or which 
make her breath quicken.
abine.com/blog
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Biometric sensing 
of consumer 

entertainment

Cloaking emotions  
 for competitive edge

New devices and services  
guard against emotional reading, 

including ways to change your 
emotional state to manipulate the 

response of any observer.
Instructables.com

DIY instructions for 
making cell phone 
signal jammers

Stretching 
synapses

Science for brain 
optimization emerges, 

redefining education and 
other institutions as well  

as constructs such as 
personal development.

wired.com
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Brain training games

Extending  
ourselves into 
objects
Brain-machine interfaces allow 
people to interact with the Internet 
of Things and computers using 
only thought, creating faster, 
more reactive, and more intuitive 
systems. Turning on the lights 
becomes as simple as thinking 
about turning on the lights.
popsci.com
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robotic arm

Earbuds synch 
to heart rate to 
motivate movement

Programming 
public health
Choice support is 
programmed into the 
devices we wear, as devices 
that monitor emotional and 
physiological states activate 
sensory experiences that 
push people toward desired 
individual and collective  
health goals.
engadget.com

Embedding 
laws into the 
environment

Regulators and law enforcers 
build algorithmic systems—using 

a combination of continuous 
monitoring, predictive analytics, 

and ubiquitous technologies 
embedded in people, places, and 
things—to stop harmful or outlier 

activities before they occur.
autoemotive.media.mit.edu

Driver safety through  
mood detection

Orchestrating 
people’s movements 

for greater efficiency
Algorithms guide the movement of 
people through cities. Connected 
to massive centers for urban data, 
wearable devices will collect data 
and give sensorial cues to entice 

actions that contribute to the 
efficiency of the overall system.

dhairyadand.com
City navigation 

assistance through 
smart shoes

Reading 
emotions with 

biometrics
Consumer hormone sensors 

let people time important 
questions of all kinds, from 
romantic to professional, to 
when conversation partners 

will be most receptive.
GE Global

Low-cost hormone 
tracking with DIY 
sensors

Cultivating the 
microbial self

As we begin to understand 
how the microbiome 

influences the ecosystem, 
we unlock new relationships 
to our environment, blurring 

the boundaries between 
what we have considered our 

contained bodies and the 
 world around us.

realvegancheese.org

Biohackers engineer yeast 
to make real milk proteins 
to create vegan cheese

Keeping score 
with “points”

Brands and people fighting 
for likes and other forms 
of social recognition risk 

become caught in an 
endless cycle of play or 

making bids for attention  
on social media.
telegraph.co.uk/games
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Games dominate 
time people spend 
on smart devices

Filtering social  
situations with 

facial recognition
People use facial recognition 
technology to navigate social 
situations, recognizing others 

from a distance, learning 
pertinent information about 
 them and deciding whether 

 or not to engage and how.
theverge.com

Facial recognition on 
Facebook

Upgrading brain 
hardware
Technologies designed to  
support damaged brains—
such as implanted computers 
or wearable headsets—get 
repurposed for productivity, 
recreation, and spirituality
technologyreview.com
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Prosthetic memory 
implants

Multisensory book 
creates immersive 
storytelling experience 
tailored to the reader

Engineering 
community

Devices to trigger 
 sensory experiences and 

 responses bring new shared 
experiences. Moods and 

memories that are seemingly  
natural will actually be 

engineered for social 
cohesion ... or unrest.

scifi2scifab.media.mit.edu

Rediscovering 
meaning through 

human connection
While people today look to 

professional work as a primary 
source of meaning and identity, going 

forward this will be less and less the 
case as the nature and availability 

of jobs changes. People will create 
technologies to better connect to one 

another and find meaning in social 
interactions and roles outside of 

traditional employment.
thesocialcoin.org

Web-enabled currency  
that track acts of kindness

Animal-accessible 
technology

Opening  
interspecies  
interfaces
Advances in communication  
technologies will unlock new levels  
of interaction with both the natural  
world and artificial systems. 
newscientist.com
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Machines have always helped us 
overcome our limitations. Over the next 

decade, advances in technology will create 
new forms of human-machine symbiosis, 

expanding and even redefining what  
we can do as humans. Machines will  

help us discover how our senses work at  
high-resolution levels and amplify them. 

They’ll allow us to remix our sensory 
experiences, share them with others, and 

even invent new senses that we don’t 
yet have. These technological capacities 

represent an emerging palette with which 
to create new products, services, and 
experiences. How we use this palette 

 will be colored by our beliefs, our 
 priorities, and our values.T E C H N O LO GY  H O R I ZO N S  2 0 1 5

COLORS OF THE HUMAN+MACHINE FUTURE
This map, Human+Machine Futures in Full Color: Extending Our Senses and Ourselves, is both a 
provocation and a forecasting framework. It outlines the technological capacities that will remake and 
remix our sensory experiences in the next decade. 

We use a color mythology system for describing the look and feel of the future, and the impulses creating 
it, as a way of gaining insight into future possibilities. It helps us understand the beliefs, priorities, and 
values driving innovation and the possible lived experiences of those participating in these futures by 
giving us new terminology—blue, red, green, and purple—to describe them. Each color represents a 
future possibility, a distinct scenario in our human+machine future. While the future will contain elements 
of all of these color forecasts, exploring each systematically will help you identify directions of future 
change so you can create the human+machine future that you want. 

Humans have the capacity to design the world to work better and, if given the chance, can 
create efficient, fair, and harmonious systems. Blue futures live at the 50,000-foot view, with 
each part working in concert with the whole. But we know humans are neither fully predictable 
nor rational, so in blue futures often the blood, sweat, and tears of people are erased or ignored. 
Planners, engineers, and predictable machines dominate the blue system.

Red is a battle for dominance in a turbulent world. Agents in a red future know the rules 
(though bend them at times) and know that there is no prize for second place. Red futures are 
competitive, innovative, destructive, and creative. Heroes and villains populate the red future, 
with only the strongest or most ingenious surviving.

In green futures, people want to grow social harmony, expression, and quality of life.  
Technology will be available, but it will be integrated in a careful way. Green futures put a 
premium on comfort and tradition, not on speed or efficiency. Artists, makers, and keepers  
of social continuity define the green future.

Purple futures exist at the edge of our knowledge, the edge of the unknown. Alien beings and 
inscrutable technologies populate these worlds. Purple futures contain places where not only  
are we surprised by novelty, but we don’t even know what the rules are anymore. We must 
confront the abyss, and we are asked to break on through to the other side or turn back in  
search of the familiar. 

blue 
 FUTURES ARE ABOUT 

 CONTROL

red 
 FUTURES ARE ABOUT 

 COMPETITION

green 
 FUTURES ARE ABOUT 

CONNECTION

purple 
 FUTURES ARE ABOUT 

TRANSCENDENCE

W E LCO M E
T O  T H E  H U M A N + M A C H I N E  F U T U R E

The human story is one of using technology to extend our senses and our selves. We invented 
writing to extend our expressions over space and time. We built a global network of digital portals 
from which to make, share, and compare the varieties of human experience. Emerging technology 
is enhancing and accelerating this process and we’re now entering a new stage in the ongoing 
exploration of vast unknown territories of sensory experience—and human-machine symbiosis.

W E LCO M E
T O  T H E  H U M A N + M A C H I N E  F U T U R E

The human story is one of using technology to extend our senses and our selves. We invented 
writing to extend our expressions over space and time. We built a global network of digital portals 
from which to make, share, and compare the varieties of human experience. Emerging technology 
is enhancing and accelerating this process and we’re now entering a new stage in the ongoing 
exploration of vast unknown territories of sensory experience—and human-machine symbiosis.

A B O U T  T H E  

I N S T I T U T E  F O R  T H E  F U T U R E

The Institute for the Future is an independent, nonprofit 
strategic research group with more than 45 years of forecasting 
experience. The core of our work is identifying emerging trends 
and discontinuities that will transform global society and the 
global marketplace. We provide our members with insights 
into business strategy, design process, innovation, and social 
dilemmas. Our research generates the foresight needed to 
create insights that lead to action. Our research spans a broad 
territory of deeply transformative trends, from health and health 
care to technology, the workplace, and human identity. The 
Institute for the Future is based in Palo Alto, California.

T E C H N O L O G Y  H O R I Z O N S  P R O G R A M

The Technology Horizons Program combines a deep 
understanding of technology and societal forces to identify and 
evaluate discontinuities and innovations in the next three to ten 
years. We help organizations and communities develop insights 
and strategic tools to better position them for the future. Our 
approach to technology forecasting is unique—we put people 
at the center of our forecasts. Understanding humans as 
consumers, workers, householders, and citizens allows IFTF 
to look beyond the technical capabilities and identify the value 
in new technologies, forecast adoption and diffusion patterns, 
and discover new market opportunities and threats, as well as 
anticipate how we will live, work, and connect with one another 
in the coming decade.

T E C H N O L O G Y  H O R I Z O N S  

P R O G R A M  T E A M
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H U M A N S  +  M A C H I N E S  A R E : 

Discovering how our senses work at  
high-resolution levels
Scientific and medical discoveries are key to expanding 
our understanding of human sensory experience, and 
providing new avenues for exploration and modification.

Amplifying our “natural” sensory modalities
Neural and sensory technologists are creating tools  
to enhance our natural senses. Today, people with 
cochlear implants can “program” their hearing in ways 
those with “normal” hearing cannot. As wearables and 
implantables become more widely available and less 
invasive, more people will have this capacity to amplify 
and re-program their sensory experience.

Borrowing, mimicking, or inventing senses  
we don’t yet have.
Sonar, echolocation, infrared, night vision, and other 
ways animals sense the world have been re-invented 
through machines. Over the next decade people will 
come to understand many more sensory modalities,  
and will find ways to recreate them with technology.

Mediating our sensory experience through 
machine interfaces
Our senses are already an interface between the world 
and our conscious minds. Designing machine interfaces 
as part of a brain-body-world system will yield more 
natural and more elegant user experiences.

Remixing our senses for different experiences
Synesthesia is the condition in which one sense can 
be felt or experienced through other senses. As we 
understand how to re-route our sensory experiences, 
many people might one day see flavor, or smell 
brightness. This remixing could help us see new  
patterns and discover hidden connections. 

Sharing our senses in high fidelity, and in  
more profound ways
As we mediate our experiences through wearable 
computers and enhancements, these signals and  
feelings can be shared with connected peers more 
directly and more deeply. These blended experiences 
allow us to connect in ways we never have before, 
changing our perception of the world, and of ourselves. 

WHAT:  

If you paused and observed, 
you could almost make out 
the system’s invisible hand 
guiding people on their hurried 
but merry marches around 
the city. It knows just the 
right sensory cues to use at 
a given moment to get them 
where they need to go. And 
it routes them to what they 
need (be it food, a vehicle, or 
a social interaction) just when 
they need it. Traffic jams, 
and even bumping shoulders 
with strangers on the street, 
are a thing of the past. The 
system moves countless 
people and objects in a tightly 
choreographed dance. 

SO WHAT:  

In this scenario, we can see 
blue futures’ focus on control 
in the system’s clean, clear, 
and logical interface. The 
goal of this system is as blue 
as its interface. The whole 
point of all its routing and 
coordination is to create order 
from complexity to ensure 
efficiency for urban residents, 
even if it means giving 
up a little bit of agency or 
serendipity here or there.  

WHAT:  

Whether you’re talking to a 
single person or a whole  
stadium, Winning Friends™  
is your guide to mastering 
persuasion. The AR software 
lets you know just what to say 
to any group or individual at 
any given moment. It monitors 
people’s gestures, posture, 
and micro-expressions and 
even senses changes in  
hormones to update strategies  
in real time. Don’t lose out! 
Use Winning Friends™ and  
be confident you’re getting  
your point across! 

SO WHAT:

The red approach to social 
interaction is that it’s a 
game of winners and losers. 
It attempts to quantify 
everything, but rather than 
look at this data impartially, 
red uses it to pass judgment. 
In this scenario, all social 
interaction is transactional, 
whether its directly about 
selling an actual product or 
not. We see this mentality  
at work in the interface, 
as well, which is bold and 
assertive, clearly trying to  
win the user’s attention in  
a world of stiff competition.

WHAT:  

The ring is your companion 
from birth. It contains a 
complete replica of your 
microbiome that helps you 
navigate the world, telling you 
where to go and when your 
hands need washing. It’s your 
canary in the coalmine. Like 
a bruise or a rash, it tells you 
when something is awry. If you 
touch a handrail that hosts 
harmful bacteria, the ring turns 
a deep amber color—but if it 
shines radiant green, then all 
is well. Most of all, it reminds 
you that you’re intimately 
connected to everyone, and 
everything, around you.

SO WHAT:

A green future emphasizes 
interconnectedness and 
interdependence. The ring is 
a constant reminder that our 
personal health is dependent 
on the health of our 
environment and our fellow 
humans. The green approach 
is emergent and unstructured. 
As opposed to interfaces 
that grab your attention and 
recommend specific actions, 
green interfaces function  
more like the biological 
systems that make up our 
natural world. 

WHAT:  

What’s Amethyst™ intimacy 
like? Just ask the millions of 
couples who have taken it to 
the next level. Our patented 
technology gives you direct 
access to your partner’s brain, 
through a discreet, painless, 
and fully reversible cerebral 
implant. One little device let’s 
you truly be together, even 
when you’re apart. You can 
think and move as one, without 
words, or even thoughts.  
You might imagine it’s like 
mind-reading, but it’s so 
much more. With Amethyst™, 
you don’t need to read your 
partners mind…. You just know. 

SO WHAT:

Direct brain interfaces are 
mysterious and transcendent, 
which is what purple is all 
about. While most machine-
human communication 
systems alert you in order 
to pass information on to 
you, brain-machine-brain 
communication bypasses such 
alerts to put information directly 
into your brain. Whether we 
use them to connect with 
lovers, co-workers, or sports 
team members, they’ll be eerily 
inconspicuous, totally redefining 
the meaning of “intuitive 
interface” and of “connection.”

green    WHAT DO WE WANT TO GROW? purple    WHAT DO WE WANT TO DISCOVER? blue    WHAT DO WE WANT TO ENGINEER?red    WHAT DO WE NEED TO DO TO WIN? 
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