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M ost people in the business 
world are aware of the con-
vergence of computer and 

communications technology, the 
shift in energy from fossil fuels to 
renewables, and the movement to-
ward self-driving vehicles and robot-
driven manufacturing. But only a 
few people are thinking intensively 
about how all these technological 
changes will fit together — along 
with changes in advanced manufac-
turing, water systems, agriculture, 
healthcare, and education — to gen-
erate rapid, widespread growth ac-

companied by a dramatic reduction 
in ecological footprint.

This systemic approach to the 
industrial future is the domain of 
economic theorist Jeremy Rifkin. 
Rifkin, 72, is a longtime commen-
tator on economic and technologi-
cal issues and a lecturer in the  
executive education program at the 
University of Pennsylvania’s Whar-
ton School of Finance. He is a con-
sultant to heads of state (including 
the top leadership of Germany, the 
president of the European Com-
mission, and the leadership of the 

People’s Republic of China), along 
with many companies (including 
PwC, the publisher of strategy+ 
business). And yet his logic is con-
troversial in many business circles. 
He argues, for example, that both 
capitalism and the fossil fuel indus-
tries are hitting limits that stem 
from the laws of thermodynamics. 
Investor-based capitalism, which fo-
cuses resources for immediate re-
turns, will inevitably be replaced by 
a more distributed and streamlined 
network-based capitalism, along-
side a sharing economy governed by 
a high-tech global commons.

According to Rifkin, this new 
hybrid economic system will be 
made possible through the provision 
of solar, wind, and other renewable 
energy on demand, facilitated by in-
novations such as the Internet of 
Things and blockchain. In the world 
he envisions, the costs of producing 
and delivering an increasing array of 
goods and services will dwindle to 
near zero, and economies will have 
to learn to manage abundance — 
and the use of shared goods and ser-
vices. These shifts will happen dur-
ing the next 40 years or so, he says, 
unless they are cut short by the expo-
nentially increasing dangers of cli-
mate change and species extinction.
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virtually free energy, zero marginal cost production, and widespread 
abundance, and to a desperate race against climate change.
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Rifkin outlined his thesis in 
three successive books: The Empath-
ic Civilization: The Race to Global 
Consciousness in a World in Crisis 
(Penguin, 2009); The Third Indus-
trial Revolution: How Lateral Power 
Is Transforming Energy, the Economy, 

and the World (Palgrave Macmillan, 
2011); and The Zero Marginal Cost 
Society: The Internet of Things, the 
Collaborative Commons, and the 
Eclipse of Capitalism (Palgrave Mac-
millan, 2014). His ideas were fea-
tured in a 2017 documentary film, 
The Third Industrial Revolution 
(Vice Media). Two massive initia-
tives for which he is an advisor — 
the E.U.’s “Smart Europe” and Chi-
na’s “Internet Plus” — are, in a sense, 
manifestations of his world view.

Even those who do not agree 
with Rifkin’s theory that capitalism 
is in the midst of a fundamental 
transformation must respect the ex-

ponential power of the forces he is 
tracking. Intelligent technology, in 
particular, is expanding at an ever-
increasing rate, lowering costs, re-
placing human labor, tracking hu-
man activity, and making many new 
things possible — which could be 

the “dark net” of authoritarian sur-
veillance or a broadening of wealth 
and quality of life. Rifkin sat down 
with strategy+business in late August 
at the Bethesda, Md.–based head-
quarters of his primary organization, 
TIR Consulting Group, to explain 
his arguments in greater detail.

S+B: The “zero marginal cost 
society” concept suggests we’re 
heading into a time of abundance 
that will radically change the way 
people live. How did you come to  
this idea?
RIFKIN: In the early 2000s, I was 
teaching in the advanced manage-

ment program (AMP) at Wharton 
Executive Education. It had been 
clear, even before the dot-com bub-
ble collapsed in 2000, that the digi-
tal revolution was forcing down 
fixed and marginal costs in informa-
tion and communications technol-
ogy in an exponential way, as de-
scribed by Moore’s Law.

Marginal costs are the costs of 
taking a product to scale, and these 
had already gone to near zero in me-
dia and software. Once you’ve paid 
the fixed costs to record a song, the 
marginal cost of streaming the mu-
sic is virtually zero, whether you 
stream a thousand or a million cop-
ies. Newspapers, television, record 
labels, and the film industry discov-
ered that they could no longer rely 
on their old business models, espe-
cially if they involved advertising.

S+B: But this applied only to  
digital media.
RIFKIN: At the time, yes. But we saw 
that this might soon apply to other 
parts of the economy as well. One 
major signal, for us, was the pressure 
IBM felt, starting in the mid-1990s. 
[Then CEO] Lou Gerstner, at a re-
treat with the company’s top exec
utives, said out loud that they had a 
problem. Their cash cow was the big 

“It had been clear, even before  
the dot-com bubble collapsed in 
2000, that the digital revolution  
was forcing down costs.”
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mainframe computer. But as compe-
tition increased, and the price of 
computers continued to plummet, 
where would their profits come from? 
That led them to shift, in part, to 
managing information services.

In our AMP classes, I intro-
duced the idea that the digital revo-
lution, and dropping of marginal 
costs down to near zero, represent-
ed the ultimate success of capital-
ism. But it would also force a radi-
cal shift in the nature of the 
capitalist business model.

S+B: By capitalism, you mean 
market-based economies, governed 
by the laws of supply and demand, 
without government controls.
RIFKIN: By capitalism, I mean a 
particular type of market economy 
where the investors, owners, manag-
ers, workers, and consumers are all 
separate people. Capitalism of this 
sort is only 200 years old.

Let’s step back for a moment 
and consider how the great econom-
ic transformations in history occur. 
There have been a number of them 
in world history, and they all have a 
common denominator. At a single 
historic moment, the same three de-
fining technologies emerge and con-
verge to create a new general-purpose 

technology infrastructure. They 
fundamentally change the way soci-
ety manages, powers, and moves 
economic activity. The three tech-
nologies are new communication 

systems that manage economic ac-
tivity more effectively; new sources 
of energy that power the activity 
more efficiently; and new modes of 
mobility that move the economic ac-
tivity more rapidly. This changes 
society’s spatial temporal orienta-
tion, its business models, its forms of 
governance, and even people’s cog-
nition and consciousness.

For example, consider the first 
Industrial Revolution, which took 
place in the 19th century. Before 
then, there were very few large busi-
nesses. Most merchants owned the 
tools they used — the means of mak-
ing, delivering, and trading goods. 
Then came new technologies for 
communications, energy, and mo-

bility. The steam-powered printing 
press, which made possible cheap 
newspapers and mass-produced 
books, transformed communica-
tions. This enabled more widespread 

literacy; with textbooks, there could 
be compulsory public school sys-
tems. The invention of the telegraph 
annihilated space and compressed 
time, making possible national and 
even global markets. The coal-
based steam engine, a new form of 
energy, made it possible to manage 
production at a much larger scale. 
That engine was then put on rails, 
giving rise to a national system of 
locomotive-based transportation, 
further speeding up the managing, 
powering, and moving of economic 
activity and the geographic expan-
sion of markets.

These technological changes 
were so broad and complex that they 
required a new form of manage-

Art Kleiner
kleiner_art@ 
strategy-business.com
is editor-in-chief of  
strategy+business.

“There have been a number of  
great economic transformations in 
world history, and they all have a 
common denominator.”

Juliette Powell
juliette@turing.ai
is a business and technology  
journalist. She is the author  
of 33 Million People in the Room:  
How to Create, Influence, and Run 
a Successful Business with Social 
Networking (FT Press, 2009). 
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ment. Railroads became the first 
modern capitalist business corpora-
tions, with thousands of employees, 
vertically integrated operations, and 
shareholders separated from the 
business. Once all three technolo-
gies were in use, around 1860,  
modern capitalism rolled out quick-
ly around the world. By 1900, in  
less than 40 years, the world had 
been transformed.

A second industrial revolution 
followed in the early 20th century. 
This involved the invention of the 
telephone and, later, radio and tele-
vision; the widespread use of fossil 
fuels; the laying out of electricity 
grids; and the introduction of the 
internal combustion engine for road, 
rail, water, and air transport. The 
second industrial revolution’s juve-
nile infrastructure was put in place 
in the United States and elsewhere 
between 1905 and 1929. Its growth 
was interrupted with the coming  
of the Great Depression and World 
War II, and it finally matured in  
the second half of the 20th century 
across the industrial world.

S+B: And by the early 2000s,  
you were saying that way of life  
was obsolete.
RIFKIN: We saw that the productiv-
ity potential of the second industrial 
revolution technology infrastructure 
had run its course. Meanwhile, a 
dramatic reduction in fixed and 
marginal costs had already occurred 
in computers and communications, 
and would probably occur elsewhere 
as well. And as this happened, it 

would change the economy so that 
neoclassical economic theory would 
no longer suffice to describe it.

The world was entering a third 
industrial revolution — a digital 
revolution. [Note: Although the 
numbers differ, what Rifkin calls 
the third industrial revolution and 
the broad technological shift known 
as “Industry 4.0” are roughly the 
same movement.] In a digitally 
connected society, the marginal 
costs of an increasing number of 
goods and services would fall to near 
zero. This would force a fundamen-
tal change in prevailing business 
models: from markets to networks, 
from ownership to access, from 
workers to “prosumers” [individuals 
who produce as well as consume 
goods and services distributed on 
the Web], from sellers and buyers to 
providers and users, and from con
sumerism to sustainability — and 
the second industrial revolution’s 
economies of scale would no longer 
apply. The communications part of 
it had already happened: Inex
pensive computers and the Internet 
existed, and the smartphone had 
just been invented. It took a while to 
see that the same phenomenon 
could occur in the world of atoms, 
and dramatically reduce the cost of 
energy, mobility, and other goods 
and services.

The Next Infrastructure 

S+B: So when you say “third 
industrial revolution,” what change 
are you referring to?

RIFKIN: A new technological infra-
structure is gradually coming to-
gether, brought on by digitization. 
The process began with the matura-
tion of the communications Inter-
net over the past 25 years. Now this 
is converging with a second Inter-
net, this one for renewable energy. 
It’s a new digital power grid, stretch-
ing across continents, which allows 
millions of people to produce their 
own wind and solar electricity and 
send their excess power generation 
back into the system. Both of these 
Internets will converge, during the 
next decade, with an emerging  
digitized mobility Internet com-
posed of increasingly autonomous 
electric and fuel-cell vehicles oper-
ated by near-zero marginal cost re-
newable energy on smart road, rail, 
water, and air systems. These three 
systems will allow people to share 
communication, energy, and mobil-
ity partially in the capitalist market 
and partially in the emerging shar-
ing economy.

S+B: Where will this shift  
happen first?
RIFKIN: It’s already happening in 
some places. Germany has been qui-
etly building out the necessary in-
frastructure for the past 10 years. 
When Angela Merkel became chan-
cellor in 2005, she asked me to ad-
vise her on growing the German 
economy. She and I discussed the 
potential of transforming Germany 
into a third industrial revolution 
paradigm. Almost immediately, she 
and her colleagues resolved to be-
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come world leaders in the third in-
dustrial revolution. 

Since then, Germany has been 
working on all three fronts: the digi-
tization of communications, renew-
able energy, and mobility. I have 
been working closely with senior 
government officials there, includ-
ing president Frank-Walter Stein-
meier and vice chancellor and econ-
omy minister Sigmar Gabriel. 
Under the plan they put in place, 
one-third of German electricity is 
now produced through renewable 
energy, at near-zero marginal costs. 
Installing solar and wind technolo-
gies is tremendously labor intensive, 
at least during this transition. Ger-
many has created hundreds of thou-
sands of net jobs this way, and now 
there are more jobs in renewable en-
ergy than in the rest of the energy 
industry combined.

On a parallel track, I have 
worked with three presidents of the 
European Commission — Romano 
Prodi, José Manuel Barroso, and  
the current president, Jean-Claude 
Juncker — in the conception and 
deployment of a smart digital third 
industrial revolution across all 28 
member states of the European 
Union. In February 2017, I joined 
Maroš Šefčovič, the vice president of 
the European Commission in charge 
of the E.U. Energy Union and 
Smart Europe, and Markku Mark-
kula, the president of the European 
Committee of the Regions, in an-
nouncing the launch of the Smart 
Europe initiative. A ¤631 billion 
[US$744 billion] kitty for invest-

ment — the Juncker Fund — will 
now be partially available for its  
deployment.

The other center of activity is 
China. When President Xi and Pre-
mier Li came into office, Premier Li 
published his official biography, 
which mentioned that he had read 
[my book] The Third Industrial Rev-
olution and had instructed the cen-
tral government to pay close atten-
tion to the narrative and proposals 
outlined in the book. President Xi 
and Premier Li realized that their 
country had been locked out of the 
first Industrial Revolution and much 
of the second, and they didn’t want 
to lose out on the third. Shortly after 
the first of several formal visits I had 
with Chinese leaders, the chairman 
of the national electric power grid 
announced an [US]$82 billion com-
mitment to digitize the state electric 
power grid in the current Five-Year 
Plan. Millions of Chinese people can 
produce their own solar and wind 
power, and use it locally or sell it 
back to the grid. With the Belt and 
Road project, they’re moving the 
same technologies to other countries. 
China calls this digital transforma-
tion the Internet Plus revolution, 
which is similar to the Smart Europe 
initiative. Of course, China is still 
one of the world’s largest users of fos-
sil fuels, but that is rapidly changing.

Parts of the U.S. are also moving 
in this direction, without much gov-
ernment involvement: California, 
Oregon, Washington state, New 
York, New England, and the San  
Antonio–Austin area in southeastern 

Texas. There are wind farms in the 
prairie states and many large compa-
nies and small entrepreneurial start-
ups, all hoping to lead the transition.

The payback for renewable en-
ergy is much more rapid than people 
think. The fixed costs — materials 
and installation — have gone down 
exponentially. In 1979, the fixed 
cost of producing one watt of solar 
electricity was $79. As of August 
2017, it’s 55 cents. By 2020, it will be 
35 cents. The viability of the tech-
nology is just now reaching a tipping 
point. As for the marginal costs, 
there aren’t any. The sun and wind 
haven’t sent us a bill.

S+B: What about mobility  
and communications?
RIFKIN: Already, millions of people 
use car-sharing networks as their pri-
mary mode of transportation. Mil-
lennials don’t want to own automo-
biles. They want access to mobility 
in car-sharing networks. Meanwhile, 
the marginal costs of autonomous, 
self-driving electric vehicles operat-
ing with near-zero marginal cost re-
newable energy will plummet. 
Drones will also operate with near-
zero marginal costs. Today, there are 
about a billion cars, buses, and 
trucks, and they are the third major 
cause of global warming emissions, 
after buildings and beef production 
and consumption and related agri-
cultural practices. We’ll likely elimi-
nate 80 percent of vehicles in the 
world in the next two generations as 
we shift to car and truck sharing 
[via] provider–user networks.
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that gets embedded into a product 
or service. The higher the aggregate 
efficiency of a good or service, the 
less waste is produced in every single 

conversion in its journey across the 
value chain.

A few economic researchers, 
like physicist Reiner Kümmel  
at the University of Würzburg and 
economist Robert Ayres at IN-
SEAD, have reconsidered produc-
tivity in recent years. Traditional 
economics says you increase produc-
tivity by investing more capital in 
better machines and by providing 
better-performing workers, all of 
which reduces the fixed and mar-
ginal cost of production. But these 
factors account for only about 14 
percent of productivity. Much of the 
rest of productivity is accounted for 
by the improvement in aggregate ef-
ficiency in the managing, powering, 
and moving of economic activity. 

The cars and trucks that are left 
will become, in effect, rolling, mo-
bile distributed data centers outfitted 
with sensors that pick up and share 

information on traffic, weather con-
ditions, warehouse availability, and 
logistics. Daimler has already quietly 
outfitted more than 400,000 of its 
motor trucks with sensors. This will 
increase aggregate efficiency and pro
ductivity, while dramatically reduc-
ing ecological footprint.

The Key to Productivity Growth

S+B: Doesn’t this contradict what 
people like Robert Gordon and Erik 
Brynjolfsson have been saying about 
productivity growth — that it is not 
likely to pick up again? 
RIFKIN: They haven’t taken aggre-
gate efficiency into account. Aggre-
gate efficiency is the ratio of poten-
tial work to the actual useful work 

Aggregate efficiency works the 
same way in economic production as 
it does in nature. When a lion chases 
down an antelope and kills it, only 
about 10 to 20 percent of the entire 
energy in the antelope gets embed-
ded into the lion; the rest is heat lost 
in the transition. So the lion’s aggre-
gate efficiency is only 10 to 20 per-
cent. If it could consume more of its 
prey’s energy, or use less of its own in 
the hunt, the lion would gain pro-
ductivity as a predator.

Economists are now learning 
that aggregate efficiency is a critical 
determiner in productivity growth. 
In the past, economists have missed 
this because they have not been 
trained in thermodynamics; chem-
ists, engineers, biologists, and archi-
tects get it.

When the second industrial 
revolution began around 1905, there 
was about 3 percent aggregate eff
iciency in the U.S. production of 
goods and services. Mass production 
methods dramatically improved  
this level, and productivity rose as  
a result. But there were limits to  
the efficiency of 20th-century tele-
communications, fossil fuel–based 
energy systems, and internal com-
bustion–driven transportation. By 
the beginning of the 21st century, 

“In 1979, the fixed cost of producing 
one watt of solar electricity was $79. 
As of August 2017, it’s 55 cents. By 
2020, it will be 35 cents.”
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the U.S. was up to around 13 per-
cent aggregate efficiency; Germany 
had reached 18.5 percent; and Japan 
led the world at 20 percent aggregate 
efficiency. That was the ceiling,  
and productivity growth stagnated. 
Businesses that plug into the second 
industrial revolution infrastructure 
can no longer significantly increase 
their aggregate efficiency and pro-
ductivity in managing, powering, 
and moving their goods and services 
through their value chains.

Now, with the digital third in-
dustrial revolution more fully under 
way, aggregate efficiency is about to 
rise again — perhaps exponentially 
this time. Two factors are the vastly 
reduced costs of communication, en-
ergy, and transport that we talked 
about. Another is the Internet of 
Things. The cost of sensors and iden-
tification chips is, for the first time, 
dropping low enough to allow us to 
embed them in trillions of devices: 
thermostats, assembly lines, appli-
ances, warehouse equipment, and 
more, all gathering data. With the 
IPv6 protocol, those devices can be 
interconnected through the Internet. 
When intelligent technology is em-
bedded in homes, offices, factories, 
and infrastructure, everyone will 
have a transparent picture of all the 

economic activity flowing through 
the economy, with the ability to mine 
it and use predictive analytics to im-
prove thermodynamic efficiency and 
productivity while reducing the eco-
logical footprint of economic activity.

The impact will be immense. 
For instance, an improvement of 
just 1 percent in aviation engine fuel 
efficiency, which GE posits as a base-
line for its new systems, would save 
$30 billion over 15 years. The intel-
ligent value chain would be continu-
ally learning how to create, use, up-
grade, recycle, and reuse physical 
goods at an ever lower cost. We’ll 
have an economy of partial abun-
dance, full of many nearly free prod-
ucts and services provided at near-
zero marginal cost.

S+B: What would living in that 
economy of abundance be like? 
RIFKIN: We’re witnessing the birth 
of a new economic system: a hybrid 
of the existing capitalist structure 
and the sharing economy. Most of 
the goods and services that [make up 
our] quality of life will be much less 
expensive. It will be easier to broaden 
prosperity, without having to fight 
over scarce resources, in part because 
it will be much easier to make the 
most of the resources we have.

Cooperatives, free services, and 
app-based resource-sharing enter-
prises will crowd out some — but not 
all — of the incumbent corporations 
that depend on fixed-cost business 
models. We already saw this with 
digital communications. Whole in-
dustries were disrupted: music, tele-
vision, newspapers, publishing, mag-
azines, educational media. But new 
businesses emerged, and not just  
the major platforms like Facebook, 
Google, and Amazon. Millions of  
individuals are producing and selling 
or sharing virtual goods, like music, 
videos, and writing, at near-zero 
marginal production cost, using blogs 
and social media to find audiences. 
Millions of students are taking mas-
sive open online college courses and 
getting college credits. The most no-
table is Jimmy Wales’s experiment 
with Wikipedia: It’s the sixth-largest 
website in the world, operated with 
$50 million in donations a year. For 
the first time in history, the knowl-
edge of the world is being democra-
tized: People from all walks of life 
have constructed it in a peer-reviewed 
platform, with accuracy at least equal 
to that of top-down encyclopedias. 
When anyone puts something up on 
Wikipedia, there are people crawling 
all over it within hours, checking 
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their sources or amplifying their text 
with additional information.

Investor capitalism won’t dis-
appear; it will live side by side with 

the sharing economy. In the emerg-
ing era, the cooperative form of 
business is being reinvigorated be-
cause of the lateral scaling advan-
tages made possible by a digitally 
interconnected global economy with 
near-zero marginal cost. There were 
already successful cooperatives 
around the world, many of them 
dating back to the early 20th cen-
tury. A billion and a half people 
work in them, in industries like agri-
culture, food production, housing, 
banking, and energy. They have 
new life now that there are IT-based 
tools, such as blockchain, that make 
it easier to collaborate, and because 
of the scaling advantages made pos-
sible by the digitally interconnected 
global economy.

“We’re witnessing the birth of  
a new economic system: a hybrid  
of the existing capitalist structure  
and the sharing economy.”

The four largest German pow-
er companies — EnBW, RWE, 
E.ON, and Vattenfall — dominat-
ed the power and electricity market 

for years. But together, they own 
only about 5 percent of all installed 
capacity of renewable energy in the 
country. The rest is generated by 
small companies and cooperatives: 
democratically managed enterprises 
in which the profits go to the mem-
bers. At least two of the big four 
power companies in Germany are 
becoming distributors and aggrega-
tors of renewable energy that the 
small players generate across the 
country. These new electricity coop-
eratives — some representing farm-
ers, others run by small business 
groups or urban neighborhood as-
sociations — have received low-in-
terest loans from the banks and put 
up solar and wind generation instal-
lations. None of these companies 

defaulted on their loans. Instead, 
they sold their extra energy back to 
the power grid. Cooperatives scale 
more efficiently than the large in-
cumbent power companies. There 
are similar electric power coopera-
tives in the United States.

Abundance and Its Discontents

S+B: What effect will this  
have on today’s energy and  
transportation industries? 
RIFKIN: The legacy fossil fuel indus-
tries, and the countries that depend 
on them, will suffer. According to a 
recent study by Citibank, the energy 
industry and power and transmis-
sion companies today are sitting on 
potentially $100 trillion in stranded 
assets. These include exploration 
rights, leases, and infrastructure for 
the extraction of fossil fuel that  
will be underpriced by renewables. 
Countries like Saudi Arabia and  
the Emirates, with oil-based econo-
mies, see the disruption coming. So 
do some of the major oil companies. 
Other players in the energy indus-
tries are simply in denial. But for 
those that are willing to adapt, there 
will be some time. We’re not leaving 
the second industrial revolution en-
tirely tomorrow morning. This is a 
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education. They didn’t eliminate 
departments, but all the depart-
ments now teach in an interdisci-
plinary fashion, with multiple per-
spectives. The students work in 
teams, and they have to teach one 
another, with the faculty operating 

as guides. They also ratcheted up 
service learning, so that students at 
all levels work outside in the com-
munities, and have to teach and 
learn collaboratively with the com-
munity businesses and neighbor-
hoods. There is a robust level of so-
cial entrepreneurialism involving 
students, teachers, and their neigh-
borhoods in ways that generate more 
positive community value.

S+B: You’ve portrayed the upside, 
but what about the downsides?
RIFKIN: Although the digital third 
industrial revolution could bring 
about a more democratic and eco-
logical era, it is by no means guaran-
teed. I’m not a utopian in regard to 
technology. Indeed, I’ve been critical 
of some technologies over the years. 
There are going to be many politi-
cal struggles along the way. For ex-
ample: How do we ensure data pri-
vacy when everyone’s connected? 

“In the end, the economy may no 
longer be controlled by a small 
group of centralized, global, 
vertically integrated companies.”

30- to 40-year transition stretching 
over two generations.

In the end, the economy may 
no longer be controlled by a small 
group of centralized, global, verti-
cally integrated companies. The first 
and second industrial revolution in-
frastructures were centralized, pro-
prietary, and vertically scaled be-
cause the communication, energy, 
and transport technologies worked 
best that way. By contrast, the com-
ing infrastructure of 5G commu-
nication, renewable energy, and  
automated mobility works best if  
it’s distributed, open, transparent, 
crowd-sourced, and laterally scaled. 
The more users on the network, the 
more everyone benefits. With any 
attempt to monopolize, control, or 
centralize it, the infrastructure loses 
aggregate efficiency and productiv-
ity. Even today’s giant Internet plat-
forms, if they become too central-
ized, will be vulnerable to others 
coming in and taking their place.

We’ll see a similar kind of 
change in education. The public 
school system was a great leap for-
ward in the 19th century, but it was 
introduced to prepare a generation 
for the first industrial revolution of 
factory and office employment, and 
then was only slightly upgraded for 
the second industrial revolution. A 
school designed for that time is a 
microcosm of a factory. The teacher 
instructs, and the students are sup-
posed to memorize the knowledge 
and recite it back. Every 50 minutes 
a bell rings and they move to the 
next spot on the line. They’re being 

trained to be efficient automatons 
operating machines. If the students 
share information, and help each 
other, it’s called cheating.

Today, millennials have an al-
ternative. Outside the classroom, 
they’re all learning together on their 

smartphones. They’re crowdsourc-
ing, playing online games together, 
and sharing their knowledge. We 
need to move toward a new kind of 
school that recognizes this collabor-
ative interconnectivity.

One model for this change is in 
Hauts-de-France — the rust belt of 
France, where its coal, steel, and auto 
industries are based. Beginning in 
2010, our global consulting team be-
gan working with the region to revi-
talize its economy, working along-
side the government, the business 
community, and civil society, with 
several thousand people participat-
ing in scores of committees and proj-
ects. They are transforming old min-
ing towns, retrofitting them with 
solar and wind power sources, and 
starting entrepreneurial enterprises.

The region brought together 
seven universities and more than 
250 secondary schools in a consor-
tium to think in terms of digital 
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How do we prevent cybercrime and 
cyberterrorism? And how do we pre-
vent Internet companies, the big 
ones, from monopolizing the plat-
form for commercial purposes and 
exploiting the information they 
gather? Increasingly, members of the 
millennial generation are aware that 
their personal information is com-
modified and sold to third parties, 
which incorporate it into algorithms 
and use it for marketing and other 
purposes. Authoritarian governments 
can use that same information to 
control what people do politically.

These are qualitatively big is-
sues. In Europe now, policymakers 
are recognizing that these issues of 
the dark net are as formidable as the 
possibilities are bright, and they  
will have to spend at least 50 per
cent of their regulatory capacities 
managing them. It’s naive to think 
that companies like Google, Face-
book, Amazon, and Twitter can 
maintain their current practices with
out regulation. The battles over this 
have already started.

And the biggest shadow in the 
room is climate change. Most scien-
tists had thought that we had an-
other 100 years before facing a sig-
nificant crisis, but we didn’t fully 
anticipate the feedback loops 

brought on by global warming emis-
sions — the more the Earth warms, 
the more the process of climate 
change accelerates. We probably 
have less than 30 years to effectively 
exit a carbon-based civilization.

The most recent indicators of 
change have scared the living day-
lights out of me. For every one de-
gree rise in the temperature of the 
planet brought on by global warm-
ing emissions, the atmosphere is ab-
sorbing 7 percent more precipitation 
from the ground and the oceans, 
leading to more concentrated pre-
cipitation in the clouds and more 
extreme and unpredictable water 
events — blockbuster winter storms, 
dramatic spring flooding, prolonged 
summer droughts and wildfires, and 
category three, four, and five hurri-
canes. Our ecosystems cannot catch 
up to a runaway exponential curve 
in the water cycles and are collapsing 
in real time, taking us into the sixth 
extinction event of life on Earth over 
the course of the next half century. 
Even in a world of abundance, cli-
mate change is the dark shadow that 
could foreclose opportunities for 
present and future generations and 
for life itself on Earth.

Fortunately, the third industrial 
revolution is based on post-carbon 

technology. Moreover, it’s inclined 
toward a highly diverse and distrib-
uted infrastructure. The more di-
verse, redundant, and distributed 
the networks and systems are, the 
more resilient the infrastructure is, 
and the less vulnerable it is to cyber-
crime, cyberterrorism, or natural  
disasters from climate change.

But there may not be enough 
time to avoid the abyss. The transi-
tion would have to take place quick-
ly. We would need to make the shift 
in 30 to 40 years. As I said, we know 
it’s possible. The second industrial 
revolution infrastructure was in-
stalled across much of the United 
States in less than 40 years. We 
could, if highly motivated and pas-
sionately committed, do something 
similar across the world over the 
course of the next 30 years by using 
the third industrial revolution to 
transition into a more just and eco-
logically sustainable civilization. +
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