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 Where Good Ideas Come From, Steven Johnson (2010)  

Coral reefs make up about 0.1% of the earth’s sur-
face, yet provide home for ¼ of the known species of marine 
life. As life gets bigger, it slows down. Flies live for hours or 
days; elephants for half-centuries. There is an unvarying math-
ematical script called “negative quarter-power scaling.” If you 
plot mass versus metabolism on a logarithmic grid, the result 
is a straight line.  The number of heartbeats per lifetime tends 
to be stable from species to species. Bigger animals just take 
longer to use up their quota. Even plants obey negative quar-
ter-power scaling in their patterns of growth. This law also 
governs the energy and transportation growth of city living. 
The number of gasoline stations, gasoline sales, road surface 
area and the length of electrical cables all follow the same 
power law that governs the speed with which energy is ex-
pended in biological organisms.  

Creativity and innovation follow a similar quarter 
power law, but with a critical difference. It is positive, not 
negative. A city that is 10X larger than its neighbor is 17X 
more innovative. As cities get bigger, they generate ideas at a 
faster clip—called “superlinear scaling.”  

It took 20 years for color TV to go from the fringes to 
the mainstream: 2 generations later, it took HDTV just as long 
to achieve mass success. Called the 10/10 rule: a decade to 
build the new platform and a decade for it to find a mass audi-
ence. Cell phones, personal computers, GPS navigation de-
vices—all took a similar time to go from innovation to mass 
adoption. The pace of software innovation followed the same 
10/10.  

However, YouTube went from idea to mass adoption 
in less than 2 years. They took the 10/10 rule and made it 1/1. 
The city and the Web have been such engines of innovation 
because both environments are powerfully suited for the crea-
tion, diffusion, and adaption of good ideas. Our thought 
shapes the spaces we inhabit, and our spaces return the favor. 
A series of shared properties and patterns recur again and 
again in unusually fertile environments. The reef ecosystem is 
so innovative in its exploitation of nutrient-poor waters be-
cause it shares some defining characteristics with cities. In the 
language of complexity theory, these patterns of innovation 
and creativity are fractal.  

But we lack a unified theory that describes the com-
mon attributes shared by all innovation systems. Openness and 
connectivity may be more valuable to innovation than pure 
competitive mechanisms. Similar patterns of development and 
collaboration shape the process and are often better served by 
connecting ideas than by protecting them. Good ideas may not 
want to be free, but to connect, fuse, recombine. They want to 
complete each other as much as they want to compete.  

In the 1870s a Parisian obstetrician named Stephane 
Tarnier visited the zoo where he stumbled across an exhibit of 
chick incubators. He applied the warming of chicks to warm-
ing of low-weight babies and cut in half the mortality rate for 
premature babies. Modern incubators, supplemented with 
other advances, became standard equipment in all American 

hospitals after WW2 ended, triggering a spectacular 75% de-
cline in infant mortality rates between 1950 and 1998.  

Timothy Prestero, an MIT professor, visited Meu-
laboh, Indonesia in 2008. They had received 8 incubators in 
the year that followed the 2004 Indian Ocean tsunami, but all 
8 were out of order, the victims of power surges and tropical 
humidity, along with the hospital staff’s inability to read the 
English repair manual. 95% if medical technology donated to 
developing countries breaks within the first 5 years of use. 
Prestero and his team decided to build an incubator out of 
parts already abundant in the developing world. Smaller towns 
of the developing world seemed to be able to keep automo-
biles in working order, even when they lacked air conditioning 
and laptops and cable TV. What if you made an incubator out 
of automobile parts? They introduced a prototype device 
called the NeoNurture. From the outside it looked like a mod-
ern incubator, but its guts were automotive. Sealed-beam 
headlights supplied the crucial warmth; dashboard fans pro-
vided filtered air circulation; door chimes sounded alarms. 
You could power the device via an adapted cigarette lighter or 
motorcycle battery. Building the NeoNurture out of car parts 
was doubly efficient because it tapped both the local supply of 
parts and the local knowledge of automobile repair. Good 
ideas are, inevitably constrained by the parts and skills that 
surround them--works of creation built out of debris.  

First-order combinations have been named “the adja-
cent possible.” Its boundaries grow as you explore those 
boundaries. The environments of big cities allow far more 
commercial exploration of the adjacent possible than towns or 
villages. Sunspots were simultaneously discovered in 1611 by 
4 scientists living in 4 different countries. The law of conser-
vation of energy was formulated separately 4 times in the 
1840s. The telephone, telegraph, stem engine, photograph, 
vacuum tube, radio—just about every essential technological 
advance of modern life has a multiple lurking somewhere in 
its origin story--148 instances of independent innovation. 
Good ideas are not conjured out of thin air; they are built out 
of a collection of existing parts, the composition of which ex-
pands (and occasionally contracts) over time. Some of those 
parts are conceptual. Some are, literally, mechanical parts. 
Technological (and scientific) advances rarely break out of the 
adjacent possible.  

All of us live inside our own private versions of the 
adjacent possible. The trick is to figure out ways to explore the 
edges of possibility that surround you. This can be as simple 
as maintaining certain habits in the way you seek out and store 
information. Innovative environments are better at helping 
their inhabitants explore the adjacent possible. The coral reef 
is supremely gifted at recycling and reinventing the spare parts 
of its ecosystem. The trick to having good ideas is not to sit 
around in glorious isolation and try to think big thoughts. The 
trick is to get more parts on the table. A good idea is a net-
work--a specific constellation of neurons. An idea is not a sin-
gle thing; it is more like a swarm.  
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Innovative systems gravitate toward the “edge of 
chaos: the fertile zone between too much order and too much 
anarchy. Northern Italy was the most urbanized region in Eu-
rope during the 14th and 15th centuries. Michelangelo, Brunel-
leschi, and da Vinie emerged from a medieval culture that suf-
fered from too much order. Double-entry is now the corner-
stone of all financial bookkeeping. The recording of every fi-
nancial event in 2 ledges (one reflecting a debit, the other a 
credit) allowed merchants to track the financial health of their 
businesses with unparalleled accuracy. The technique first be-
came commonplace in the trade capitals of Italy—Genoa, 
Venice, and Florence.  

A society is organized around marketplaces instead 
of castles or cloisters, distributing decision-making authority 
across a much larger network of individual minds. If “authori-
ties” are outnumbered 1000/1 by the marketplace, there will 
be more good ideas lurking in the market. It’s not that the net-
work itself is smart; it’s that the individuals get smarter be-
cause they’re connected to the network. 

The act of creation happens exclusively in the mind. 
While it is true that ideas happen inside minds, those minds 
are invariably connected to external networks that shape the 
flow of information and inspiration out of which great ideas 
are fashioned. Exchanges between scientists could be formally 
coded as “clarification” or “agreement and elaboration” or 
“questioning.” Most important ideas emerged during regular 
lab meetings where a dozen or so researchers would gather 
and informally present and discuss their latest work. Ground 
zero of innovation was not the microscope. It was the confer-
ence table. The group environment helped recontextualize 
problems. The results of one person’s reasoning became the 
input to another’s. Productive analogies between different spe-
cialized fields were more likely to emerge.  The social flow of 
the group conversation turned private solid states into a liquid 
network.  

The physical architecture of our work environments 
can transform the quality of our ideas, which is one reason 
why so many Web-era companies have designed their work 
environments around common spaces where casual mingling 
and interdepartmental chatter happens without any formal 
planning. But people don’t like to work in these environments. 
They have too much chaos. The best work spaces have both 
common areas and private work space.  

You can learn much about the history of innovation 
by examining great ideas that changed the world. It is just as 
useful to look at the sparks that failed, the ideas that found 
their way to a promising region of the adjacent possible but 
somehow collapsed there. 

A metropolis shares one key characteristic with the 
Web: both environments are dense, liquid networks where in-
formation easily flows along multiple unpredictable paths. 
Most great ideas come into the world half-baked, more hunch 
than revelation. Liquid networks create an environment where 
partial ideas can connect; they help complete ideas. Hunches 
that don’t connect are doomed to stay hunches. Most hunches 

that turn into important innovations unfold over long time 
frames. They start with a vague, hard-to-describe sense that 
there’s an interesting solution to a problem that hasn’t yet 
been proposed, and they linger in the shadows of the mind, 
sometimes for decades, assembling new connections and gain-
ing strength. And then one day they are transformed into 
something more substantial. Because these slow hunches need 
so much time to develop, they are fragile creatures, easily lost 
to the more pressing need of day-to-day issues. But that long 
incubation period is also their strength, because true insights 
require you to think something that no one has thought before 
in quite the same way. Sustaining the slow hunch is less a mat-
ter of perspiration than of cultivation, often maturing by 
stealth, in small steps. It fades into view.  

Keeping a slow hunch alive poses challenges on mul-
tiple scales. For starters, you have to preserve the hunch in 
your own memory in the dense network of your neurons. So, 
part of the secret of hunch cultivation is simple: write every-
thing down. Darwin was constantly rereading his notes, dis-
covering new implications. His ideas emerged as a kind of 
duet between present-tense thinking and past observations rec-
orded on paper. His was part of a long and fruitful tradition 
that peaked in Enlightenment-era Europe: the practice of 
maintaining a commonplace book. Maintaining these books 
enabled one to “lay up a fund of knowledge, from which we at 
times select what is useful in the several pursuits of life.” This 
also served the higher purpose of “facilitating reflexive 
thought.” For some Enlightenment-era advocates, the system-
atic indexing of the commonplace book became an aspira-
tional metaphor for own’s own mental life. Each rereading of 
the commonplace book becomes a new kind of revelation. 
You need a system for capturing hunches, but not necessarily 
categorizing them.  

Tim Berners-Lee’s process of inventing the World 
Wide Web involved a growing realization that there was a 
power in arranging ideas in an unconstrained, weblike way. 
He describes it as a process of accretion, not the linear solving 
of one problem or another. For most people, ideas happen in 
and around their work environments. He needed a work envi-
ronment that carved out a space for slow hunches cordoned off 
from all the immediate dictates of the day’s agenda. And he 
needed information networks that let those hunches travel to 
other minds, where they could be augmented and polished. 

The FBI ‘s information network was a classic closed 
network, a legacy of an institution predicated on secrets and 
“need to know” restrictions, a ‘stove pipe’ mentality. In a real 
sense, the FBI in the months leading up to 9/11 was a hunch-
killing system, explicitly designed to eliminate a creative tan-
gle.  

“Enquire within” could well be the slogan for 
Google, which has arguably done the most to adopt and ex-
pand the kind of slow-hunch innovation that created the Web 
in the first place. Engineers there are required to spend 1 hour 
on their own pet project for every 4 hours on official company 
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projects—called the “Innovation Time Off.” Over 50% of 
Google’s new products derive from them. 

The hunch requires an environment where surprising 
new connections can be forged. The canon of scientific break-
throughs contains many revolutionary ideas that originated in 
dreams. Dmitri Mendeleev created the periodic table of the el-
ements after a dream suggested to him that a table could be or-
dered by atomic weight. Freud had it backward with his notion 
of dreamwork: the dream is not somehow unveiling repressed 
truth. Instead, it is exploring, trying to find new truths by ex-
perimenting with novel combinations of neurons. The work of 
dreams turns out to be a particularly chaotic, yet productive 
way of exploring the adjacent possible.  

The more disorganized your brain is, the smarter you 
are. The phase-lock mode is where the brain executes an es-
tablished plan or habit. The chaos mode is where the brain as-
similates new information and explores strategies for respond-
ing to a changed situation. Serendipity makes happy accidents, 
but what makes you happy is the fact that the discovery is 
meaningful to you. It will not be truly serendipitous unless it 
helps you fill in a piece of a puzzle you’ve been poring over. 
Serendipitous discoveries often involve exchanges across tra-
ditional disciplines, but also needs something to anchor those 
discoveries.  

The challenge, of course, is how to create environ-
ments that foster these serendipitous connections on all the ap-
propriate scales: in the private space of your own mind; within 
large institutions, and across the information networks of soci-
ety itself.  Reading remains an unsurpassed vehicle for the 
transmission of interesting new ideas and perspectives. The 
problem with assimilating new ideas at the fringes of your 
daily routines is that the potential combinations are limited by 
the reach of your memory. It’s easier to remember something 
that you read yesterday than 6 months ago.  

For more than a decade now, I have been curating a 
private digital archive of quotes that I’ve found intriguing, my 
21st century version of the commonplace book. It becomes an 
extension of my imperfect memory, an archive of all my old 
ideas and the ideas that have influenced me. It’s not just a 
quantitative matter of finding my notes, but a qualitative 
change in finding documents that I’ve forgotten about alto-
gether. It fosters private serendipity. [My 50+ years of jour-
naling are my version of this.] 

The Internet gives us topical filters that were unheard 
of in the days of mass media. While filters reduce serendipity, 
it is now trivial to jump from a newspaper article to an aca-
demic essay to an encyclopedia entry. There is an endless sup-
ply of surprising information to stumble across. We have fil-
ters because the Web has unleashed too much diversity and 
surprise. It has pushed the culture toward more serendipitous 
encounters. “Browsing” and “surfing” are now mainstream 
pursuits. A Google search box is the “database of intentions.”  

If the commonplace book tradition tells us that the 
best way to nurture hunches is to write everything down, the 
serendipity engine of the Web suggests a parallel directive: 

look everything up. A great deal of the past 2 centuries of le-
gal and folk wisdom about innovation has pursued the exact 
opposite argument—erecting walls between ideas. They go by 
many names: patents, digital rights management, intellectual 
property, trade secrets, proprietary technology.  

One problem with brainstorming is that it is finite in 
both time and space. The secret to organizational inspiration is 
to build information networks that allow hunches to persist 
and disperse and recombine, a collective version of the 20%-
time concept that proved so successful for Google and EM. 

A shockingly large number of transformative ideas in 
the annals of science can be attributed to contaminated labora-
tory environments. Error on its own is not enough. The inven-
tions of radiography, vulcanized rubber, and plastic all de-
pended on generative mistakes that were generative precisely 
because they connected to slow hunches in the minds of their 
creators. Error often creates a path that leads you out of your 
comfortable assumptions. Being right keeps you in place. Be-
ing wrong forces you to explore. When we’re wrong, we have 
to challenge our assumptions, adopt new strategies.  

Birds that fly at unusually high velocities, like hawks, 
have more extreme asymmetries in their feathers than slower 
birds. Yet down feathers that simply provide insulation are 
perfectly symmetrical. No one contests the role of intelligent 
design in the history of human culture. The history of the 
World Wide Web is a story of continuous exaptation (shift in 
the function of a trait during evolution).  

Cities depend on their capacity for nurturing subcul-
tures. The same pattern holds true for trades and businesses. 
The larger the city, the greater the variety of its manufacturing 
and the greater both the number and proportion of its small 
manufacturers. Collisions (leading to creativity) happen when 
different fields of expertise converge in a shared physical or 
intellectual space. Physical proximity enriches space with ex-
aptation.  

The most creative individuals studied consistently 
had broad social networks that extended outside their organi-
zation and involved people from diverse fields of expertise. 
Diverse, horizontal social networks were 3X more innovative 
than uniform, vertical networks. Weak relational ties allow in-
formation to travel throughout a network more efficiently, 
without becoming trapped on the remote island of a close-knit 
group. It’s important that information arrives from different 
contexts of “idea-space:” a complex of tools beliefs, meta-
phors and objects of study. 

The coffeehouse model of creativity helps explain 
one of those strange paradoxes of 21st century business inno-
vation. The company that is consistently ranked as the most 
innovative in the world—Apple—remains defiantly top-down 
and secretive in its development of new products. While it has 
largely adopted a fortress mentality toward the outside world, 
the company’s internal development process is explicitly 
structured to facilitate clash and connection between different 
perspectives. They call their process concurrent production. 
All the groups—design manufacturing, engineering, sales 
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meet continuously through the product-development cycle. 
The process is noisy and involves far more open-ended and 
contentious meetings than traditional production cycles. But 
the results speak for themselves.  

Many of history’s great innovators managed to build 
a cross-disciplinary coffeehouse environment within their own 
private work routines. They also had a lot of hobbies. They of-
ten operated in a slow multitasking mode; one project takes 
center stage for a series of hours or days, yet the other projects 
linger in the margins of consciousness throughout. It is not so 
much a question of thinking outside the box, as it is allowing 
the mind to move through multiple boxes. Chance favors the 
connected mind.  

Darwin concluded that atolls are not volcanic in 
origin, but engineered by an organism--coral colonies, which 
thrive in shallow water at depths up to around 150 feet. He had 
to think like a naturalist, a marine biologist, and a geologist all 
at once. A coral reef is a platform, a habitat, for millions of 
species, an undersea metropolis of immense diversity. This is 
the Darwin Paradox: that such nutrient-poor waters could gen-
erate so much marvelous, improbable, heterogeneous life. For 
40 years, ecologists have used the term “keystone species” to 
designate an organism that has disproportionate impact on its 
ecosystem. Beavers transform temperate forest into wetlands, 
a platform that sustains an amazingly diverse assemblage of 
life.  

The ideas at the foundation of GPS (ground position-
ing system) came out of the public sector, specifically the in-
tellectual habitat of the Applied Physics Lab at John Hopkins 
University. Most hotbeds of innovation have similar physical 
spaces associated with them with these unusual properties: 
they made people think differently, because they created an 
environment where different kinds of thought could produc-
tively collide and recombine.  

The most generative platforms come in stacks, most 
conspicuously in the layered platform of the Web. The Web 
can be imagined as a kind of archaeological site, with layers 
upon layers of platforms buried beneath every page—HTML, 
HTTP, SGML, YouTube, Javascript. The true measure of Dar-
win’s theory of natural selection lies in how many new fields 
were stacked on top of it over the course of the 20th century. 

Genres supply a set of implicit rules that have enough 
coherence that traditionalists can safely play inside them. They 
are the platforms and paradigms of the creative world. Genres 
are themselves built on top of more stable conventions and 
technologies. An open platform in software is often called an 
API (application programming interface). One competitive ad-
vantage that came from complete openness: the advantage that 
comes from having the largest and most divers ecosystem of 
software application being built on your platform. Call it co-
operative advantage. On an open platform, good ideas can 
come from anywhere.  

Government bureaucracies have a long and richly de-
served reputation for squelching innovation, but they are re-

positories of a vast amount of information and services. Ordi-
nary people have a passionate interest in that kind of infor-
mation. A long tradition exists of citizens committing time and 
intellectual energy to tackling problems where there is a per-
ceived civic good at stake. And most do not feel competitive 
pressure to keep their data proprietary.  

Emergent platforms can dramatically reduce the cost 
of creation. To this day, Twitter hasn’t spent a dime building a 
mapping application to track the location of tweets because 
dozens of services do exactly that, created and promoted by 3rd 
parties at no cost to Twitter itself. 

Innovation thrives on discarded spaces. Chain stores, 
chain restaurants and banks go into new construction. But 
neighborhood bars, foreign restaurants and pawn shops go into 
older buildings. Supermarkets and shoe stores often go into 
new buildings; good bookstores and antiques dealers seldom 
do. Old ideas can sometimes use new buildings. New ideas 
must use old buildings. 

Carrier’s invention of air conditioning ultimately re-
arranged the social and political map of America. Thanks to it, 
the second half of the 20th century saw a mass migration 
within the US to the Sunbelt and to the Deep South, climates 
that had been nearly intolerable before.  

“Distant reading” takes the satellite view of the liter-
ary landscape, looking for larger patterns in the history of the 
stories we tell each other. From 1400-1600 most innovation 
activity was among non-market individuals, when information 
networks were slow and unreliable. From 1600-1800, a major-
ity of breakthrough ideas emerged in market driven, collabo-
rative environments. From 1800 to present, where innovation 
is concerned, we deliberately built inefficient markets: envi-
ronments that protect copyrights, patents, trade secrets and a 
thousand other barricades erected to keep promising ideas out 
of the minds of others.  

Surprisingly, this period also saw an explosion of 
non-market, networked activity, the 4th quadrant. Decentral-
ized environments do not motivate their participants with im-
mense paydays. Their openness creates other, powerful oppor-
tunities for good ideas to flourish. Economic incentives force 
people to protect their innovations. When you introduce finan-
cial rewards into a system, barricades and secrecy emerge, 
making it harder for the open patterns of innovation to work 
their magic.  

The real test is how the market fares against this last 
4th quadrant. Most academic research today is 4th quadrant in 
its approach: new ideas are published with the deliberate goal 
of allowing other participants to refine and build upon them. 
For the most part the university remains an information com-
mons. Most of the paradigmatic ideas in science and technol-
ogy that arose during the past century have roots in academic 
research. Open networks of academic researchers often create 
emergent platforms where commercial development becomes 
possible.  

This hybrid economy of open networks and market 
incentives often creates environments where private firms 
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thrive. The wonders of modern life did not emerge exclusively 
from the proprietary clash between private firms. They also 
emerged from open networks. Darwin’s words here oscillate 
between 2 structuring metaphors that govern all his work: the 
complex interdependencies of the tangled bank, and the war of 
nature; the symbiotic connections of an ecosystem and the sur-
vival of the fittest.  

Ideas, Thomas Jefferson argues, have an almost grav-
itational attraction toward openness. It is society that keeps 
them in chains. Ideas are intrinsically copyable in the way that 
food and fuel are not. You have to build dams to keep ideas 
from flowing. In the software world, a little openness goes a 
long way. The more that government thinks of itself as an 
open platform instead of a centralized bureaucracy, the better 
it will be for all of us, citizens, activists and entrepreneurs 
alike. There are good ideas, and then there are good ideas that 
make it easier to have other good ideas.  

The reef helps us understand other riddles—the runa-
way innovation of cities and the Web. The city is a platform 
that often makes private commerce possible but which is itself 
outside the marketplace. You do business in the big city, but 
the city itself belongs to everyone. Ideas rise in crowds, in liq-
uid networks where connection is valued more than protection. 
The market has been a great engine of innovation. But so has 
the reef. We influence what macro forms of information and 
economic organization prevail in the wider society in the basic 
act of choosing between employment in the private or the pub-
lic sector.  

Go for a walk; cultivate hunches; write everything 
down, but keep your folders messy; embrace serendipity; 
make generative mistakes; take on multiple hobbies; frequent 
coffeehouses and other liquid networks; follow the links; let 
others build on your ideas; borrow, recycle, reinvent. Build a 
tangled bank.  

 
[Innovative systems gravitate toward the “edge of 

chaos: the fertile zone between too much order and too much 
anarchy. I have been curating a private digital archive of 
quotes that I’ve found intriguing, my 21st century version of 
the commonplace book. It fosters private serendipity. [My 50+ 
years of journaling are my version of this.] Physical proximity 
makes space rich with exaptation. 2 structuring metaphors 
govern: the complex interdependencies of the tangled bank, 
and the war of nature. The market has been a great engine of 
innovation. But so has the reef.] 

  
 
 


