20.5.2015

FUTURES PROVOCATION
TRANSFORMATION
THROUGH
NEO-CARBON ENERGY
AND THE THIRD
INDUSTRIAL REVOLUTION
Sirkka Heinonen
Finland Futures Research Centre FFRC/UTU
Joni Karjalainen, Juho Ruotsalainen

Futures Clinique I
6.5.15, Sitra, Helsinki

My Background
Professor of Futures Research since 2007, Research Director 2015
at Finland Futures Research Centre (FFRC), University of Turku
PhD Helsinki University 1999
Previously Chief Research Scientist at VTT (1979-2007)
technology foresight,
future of cities,
sustainable knowledge society,
social media, innovation

President of the Finnish Society for
Futures Studies (FSFS) 2012 Co-Chair of Helsinki Node of
the Millennium Project 2001 –
Member of the Club of Rome 2005 –
Member of the Academy of Technical Sciences 2010 –
Guest Professor at USTC (University

of Science and Technology of China) 2013 - 2016

1

20.5.2015

FUTURES PROVOCATION

Lat. PRO + VOCARE

= call forth

We call forth innovative, radical solutions (techniques, practices,
new combinations, ways of thinking…)
Open Futures = questioning the present
Thinking in alternatives – Thinking Differently
© Sirkka Heinonen

Futures Clinique is a workshop designed to explore and promote
transformational futures, using several foresight methods and tools.
FC is a participatory and exploratory futures workshop process to
tackle uncertainties, identify disruptions and generate innovations.
FC aims at (a) promoting futures thinking, futures preparedness and
provocative futures dialogue, and at (b) harnessing collaborative
creativity for insights, innovative ideas and practical solutions to the
selected futures topics.

This Futures Clinique is related to
financed by Tekes new strategic openings, and to its futures-oriented WP1 “Neo-Carbon
Enabling Neo-Growth Society – Transformative Energy Futures 2050”, conducted at
Finland Futures Research Centre, University of Turku in co-operation with VTT and
Lappeenranta University of Technology.
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FUTURES CONSCIOUSNESS
Futures Mindset?
level of orientation

Futures consciousness
Futures intelligence
Futures literacy
Futures thinking
time

© Sirkka Heinonen

WELCOME TO CONFERENCE
Futures Studies Tackling Wicked Problems
Conference in Turku, June 11-12, 2015
https://futuresconference2015.wordpress.com/

THE RAPID CHANGE EMPHASIZES THE
STRATEGIC IMPORTANCE OF FORESIGHT

Change is not only rapid but also continuous,
increasingly difficult to foresee in our complex world
We are living the age of globalization, urbanization,
digitalization, and resource scarcity
These megatrends are making a significant impact on
©SirkkaHeinonen
nations and on people’s lives

© Sirkka Heinonen
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Plurality of
Possible
Probable
Preferred

FUTURES

©SirkkaHeinonen

HORIZON SCANNING FOR SCENARIOS
AT FOUR LEVELS

MEGATRENDS = strong global developments
TRENDS = quite well-known developments
WEAK SIGNALS = signs of marginal emerging issues
BLACK SWANS = surprising events with radical impacts

©SirkkaHeinonen
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FUTURE AS ASPIRATION

MAIN TASK OF FUTURES STUDIES
• is to empower social change by
liberating our thinking about
alternative futures
• The most important quest for
futures studies is to invent
preferred, aspirational futures
Prof. Jim Dator, Hawaii University

© Sirkka Heinonen

The Four Generic Alternative Futures
1. Continued Growth
2. Collapse
3. Disciplined Society
4. Transformational Society

©Jim Dator
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©Jim Dator

©Jim Dator
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©Jim Dator

©Jim Dator
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Transformative Energy Futures 2050
(all transformative!
all based on renewable energy!)

Neo-Carbon Enabling
Neo-Growth Society
Neo-Growth -> What kind of growth we want?
Neo-Carbon -> How carbon emissions can be reducesdand used as a resource?
Third Industrial Revolution
Prosumerism
© Sirkka Heinonen
Peer-to-peer society

• The main objective of FFRC is to study possible socioeconomic futures related to neo-carbon energy system.
• What kinds of societal – economic, cultural, political
and lifestyles-related – changes does the neo-carbon
energy system promote and enable?

• Emphasis on citizen-perspectives and
desired, preferred and transformational
futures
• How can Finnish businesses utilize
these changes?

8

20.5.2015

The core idea
Wind + Solar + Storage as Synthetic methane
enables a distributed energy system
-> promotes a peer-to-peer, grassroots society
-> The third industrial revolution, in which
production (energy, services, products) shifts
from large factories to small, peer-to-peer
units

Stops/discontinuities are as important as trends
18

© Sirkka Heinonen
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Petropolis - the Modern City, systematically Dependent
for all its Functions on Fossil Fuel Technologies

©Herbert Girardet 2015

Ecopolis – the City that Reconnects to its Local
Hinterland, Utilising New Renewable energy and
Regenerative, soil Restoring Food Production Systems

Credit: H. Girardet and R. Lawrence

©Herbert Girardet 2015
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Linear Metabolism Cities Consume Resources and Energy
and Create Waste and Pollution at a High Rate

©Herbert Girardet 2015

Urban Systems Theory
for the 21st Century
The Earth is a vast web of life of which urban life has to be a
beneficial part or not at all.
Instead of scarcity, nature’s economy is defined by abundance.
Ecosystems are all about connectedness and sustained
interaction, powered by solar energy.
To Live in unison with the living Earth is becoming a central task
for an urbanising humanity.
Herbert Girardet (2015): Creating Renerative Cities. Routledge
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Circular Metabolism Cities Reduce Consumption
and Pollution, Recycle and Maximise Renewables

©Herbert Girardet 2015

You never change things by fighting the
existing reality. To change something,
build a new model that makes the existing
model obsolete.
Buckminster Fuller
(1895-1983)
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Neo-Carbon Energy is such a new
model
-> an energy system in which the most or even all of
the energy is produced by solar and wind and stored in
synthetic methane.

http://www.nytimes.com/2015/04/19/business/energy-environment/solar-power-battle-puts-hawaii-at-forefront-of-worldwide-changes.html

Lester Brown foresees the rapid emergence of
a new world energy economy. The old
economy, fueled largely by coal and oil, is
being replaced with one powered by solar and
wind energy.
The transition is quietly unfolding. For
instance, in the U.S. Midwest, Iowa and South
Dakota are generating at least 26 percent of
their electricity from wind farms. Denmark
generates 34 percent of its electricity from
wind. Portugal and Spain are above 20 percent.
In China, electricity from wind farms now
exceeds that from nuclear power plants.
In Australia, 15 percent of homes draw energy
from the sun. With solar and wind costs falling
fast, their spread is accelerating.
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The energy economy that is now powered largely by coal and oil
will be powered increasingly by solar and wind energy. During
the last century the world relied heavily on coal mines and oil
fields. This century is witnessing a shift to renewable energy.
Several forces are converging to advance this great transition.
Economically: driven by the falling costs of renewables.
Technologically: fostered by the ability to run vehicles on
electrons instead of hydrocarbons.
Socially: growing public opposition to coal and nuclear power.
Geologically: increasing limitations on the easy extraction of
carbon-rich fossil fuels from the ground.
These forces, coupled with limits on how much carbon the atmosphere can hold
without the planet warming into a dangerously erratic climate regime, are presenting
a challenge unlike any civilization has faced before.

©Lester Brown 2015

Rapid change is becoming a way of life. The very
geography of the energy economy is changing. In the
old one, the world was heavily dependent on oil from a
few countries in the Middle East.
This century, as the world shifts to solar and wind, the
energy economy is localizing. Our power source can be
as close as the roofs over our heads.
Instead of a small group of corporations and countries producing and
controlling most of the world’s energy, people everywhere will be in the
energy business, meeting their own energy needs with solar panels.

©Lester Brown 2015
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Like any major transition from one era to another,
there will be winners and losers.
From a business vantage point, the companies that
manufacture and install solar panels and wind
turbines are expanding rapidly.
For example, the market for solar panels is growing at 50 percent
a year. As photovoltaic (PV) prices continue to fall, electricity
markets are being turned upside down. In more and more
places, electricity from solar panels is beating the average grid
cost of electricity—and even coming in at half the cost or less.
Old energy sources like coal are starting to lose out.

©Lester Brown 2015

The biggest question facing civilization is, will the
energy transition proceed fast enough for the
world to avoid catastrophic climate change?
No one can say with certainty. Only time will tell. But exciting
change is afoot.

The industrial revolution set the stage for
disrupting the earth’s climate.
This new energy revolution is setting the stage for
stabilizing it.
©Lester Brown 2015
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The energy transition will change not only how we view
the world but also how we view ourselves.
With rooftop solar panels to both power homes and
recharge car batteries, there will be a degree of personal
energy independence not known for generations.
Our relationship with the natural world will change from one where we are in
conflict with nature to one where we are more in sync with it. Coal plant
smokestacks that dirty the air and alter the climate will be replaced by solar
panels on our rooftops and wind turbines turning gracefully in the distance.
Welcome to the clean energy era.

©Lester Brown 2015

Possibility of Impossible things!
Scenarios are not impossibilities, not utopias
Scenarios are not predictions,
-> they are imaginative and bold explorations of futures!

If you find a prediction reasonable,
then it is probably wrong, because
the future is not reasonable; it is
fantastic!
Arthur C. Clarke, 1964
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Impossibility?
By 2030 all Energy Generation will be Solar and wind,

and All New Cars will be Autonomous (self-driving)
and Electric Vehicles.
• Since only about 1% of the global energy production is
solar (and wind) today, many might think that the
100% target by 2030 seems impossible.
• Seba even anticipates that the current oil, nuclear,
natural gas, coal, biofuels, electric utilities and
conventional car industries will be totally
“obliterated” through the convergence of solar (and
wind) with electric and autonomous vehicles by 2030.
©Tony Seba 2014
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Clean Disruption
• Organizations like the International Energy
Agency (IEA) have been consistently
underestimating the growth of the solar
industry.
• While the IEA has basically used linear
projections, Tony Seba has considered
exponential increases in production and
exponential decreases in costs.
©Tony Seba 2014

Exponential Growth
• Exponential growth is the main driver behind the
growth of the solar industry
• Even if today there is only 1% of solar energy capacity,
and less than 1% of new cars are electric vehicles, it is
just seven doublings away before reaching 100%.
So there will be:
–
–
–
–
–
–
–

2% in two more years,
4% in four years,
8% in six years,
16% in eight years,
32% in ten years,
64% in twelve years, and
100% in fourteen years

©Tony Seba 2014
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Solar Energy Tsunami
• “solar energy tsunami” is fast approaching
and it will completely obliterate the fossil
fuel companies and the old electric utilities.
• Emerging companies with new Silicon Valley
models will completely disrupt the
conventional energy and transportation
sectors.
• For decades, energy and transportation were
two of the dirtiest industries in the world. In
the future, they will be much cleaner (this
disruption will be clean)

©Tony Seba 2014

How much will it cost?
• Is it really possible to transition from the current
Oil Age to the future Solar Age?
• Solar costs have been decreasing exponentially
from almost $100/W in the 1970s.
• It is foreseeable that in the next few years it will
cost less than $1/W to install solar power
anywhere, including storage costs.
©Tony Seba 2014
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The “Enernet”: clean energy for all
• Robert Metcalf, former MIT professor and inventor
of Ethernet, popularized the idea of an Energy
Internet or “Enernet”.
• This Enernet or Energy Network will allow us to
connect the whole world and to increase, not
reduce, our energy consumption.
• With the Enernet, energy and power will become abundant and
basically free, just like information and bandwidth are today
thanks to the Internet.
©Tony Seba 2014

The Enernet
• will bring fundamental changes in the way we
produce and consume energy, from generation to
transmission, storage and final utilization.
• should really create a smart energy grid with
distributed resources, efficient systems, high
redundancy and high storage capacity.
• should also help the transition to clean energy and
renewable sources, with new players and
entrepreneurs taking the place of traditional “big
oil” and utilities, and old monolithic producers
giving more control to energy prosumers
(producers and consumers).
©Tony Seba 2014
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• Neo Carbon/Solar energy shows the path for abundant and
cost-effective energy for everybody
• Poor people around the world will leapfrog the fossil fuel
and utility dinosaurs and move directly to intelligent
distributed energy systems, just like the poor moved from no
phones to mobile phones.
• In fact, many of those mobile phones are charged today by
solar panels in many rural areas.
• Solar Energy will be better for you, better for me, better for
humanity, and better for the environment, better for the
companies transiting from fossil fuel industries to renewables.
©Tony Seba 2014

Third Industrial Revolution

©Jeremy Rifkin

1. Shifting to renewable energy
2. Transforming the building stock of every
continent into green micro-power plants to
collect renewable energies on-site
3. Deploying hydrogen and other storage
technologies in every building and throughout
the infrastructure to store intermittent
energies
4. Using Internet technology to transform power
grid of every continent into an energy internet
that acts just like the Internet (when millions of buildings
are generating a small amount of renewable energy locally, on-site, they can
sell surplus green electricity back to the grid and share it with their continental
neighbours)

5. Transitioning the transport fleet to electric
plug-in and fuel cell vehicles on a smart,
continental, interactive power grid.
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This transformation is studied through four scenarios to be
elaborated during the project

1) Radical Startups
2) Value-Driven “Techemoths”
3) Green DIY Engineers
4) New Consciousness

TRANSFORMATIVE SCENARIOS 2050 FOR NEO-CARBON ENERGY
Deep
ecology

Ecological
awareness

Pragmatic
ecology

Radical startups

New consciousness

Society is business-oriented, but
economy is driven by a multitude of
small-scale startups known for their
“radical” values and approaches.

Deep ecological values and distributed
models have led to altogether new kind
of consciousness and worldview.

Environmental problems are solved
commercially. Businesses are drivers of
new, ecologically oriented lifestyles.

Environmental problems are not seen
as practical issues but calling for deeper
changes in values and mindsets.

Value-driven “Techemoths”

Green DIY Engineers

Peer-to-peer approaches are common,
but they are practiced in more or less
traditional organisations.

Engineer-oriented citizens have
organized themselves as local
communities to survive ecological
collapse.

Markets take care of environmental
issues.

Corporate
(“Centralized”
peer-to-peer)

Environmental problems are solved
locally, with a practical mindset.

Peer-to-peer

Neo-Communal
(Distributed
peer-to-peer)
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RADICAL STARTUPS

http://www.e-architect.co.uk/images/jpgs/barcelona/fab_lab_house_p200710_ag8.jpg

Society is organized as horizontal peer-to-peer
networks. These networks take place in numerous
small and medium-sized enterprises.
Enterprises have become the places where people
can best express themselves and do things that are
meaningful to them.
Startups are advocates for a deep ecological
worldview.
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ENERGY IN THE
RS SCENARIO
• Energy is produced in clusters of startups, mainly wind & solar.
The energy system has been achieved through startup
innovations, there are no subsidies.
• Biomass is used as little as possible – at least no forests are
harvested for biomass.
• Demand for energy is relatively high, but ubiquitous smart
technologies and solutions provided by startups mitigate
consumption.
• Built environment optimizes its energy flows efficiently. Energy
consumption is thoroughly monitored. However, ubiquitous
ICTs themselves use a lot of energy.

VALUE-DRIVEN
”TECHEMOTHS”

http://www.theprofessionalcreative.com/wp-content/uploads/2014/10/apple-campus-2.jpg
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Internet and consumer electronic behemoths
such as Google, Facebook and Apple have
become the centres of power in society.
They are almost self-sufficient entities, and
their office buildings like cities: workers live
most of their lives within corporate
properties.
Techemoths are platforms providing
resources for workers’ peer-to-peer projects

ENERGY IN VALUE-DRIVEN
TECHEMOTHS
• Tech companies develop “futuristic” energy technologies and
produce energy, mainly in solar & wind. Biomass is also used.
• Energy solutions vary from company to company.
• Demand for energy relatively high, but ubiquitous smart
technologies mitigate consumption – but consume energy
themselves.
• Inequality causes waste of energy, e.g. as infrastructure is often
in a relatively poor condition outside tech campuses. “Smart
technologies” are unevenly distributed.
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GREEN DIY
ENGINEERS

http://mizzouwire.missouri.edu/stories/2008/green-engineering/

The world has faced an ecological collapse
due to the combination of rampant climate
change and species extinction.
To survive, engineer-oriented citizens have
organized themselves as local communities.
Practical mindset is highly valued, and
engineer is the “ideal citizen” in society.
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ENERGY IN GREEN
DIY ENGINEERS SCENARIO
• Local wind, solar & biomass are the main sources of energy.
Energy is used as little as possible.
• Energy solutions vary greatly from community to community.
Some communities are off-grid. Energy technologies have to be
built using local resources mainly.
• Scarcity drives towards more diverse energy pallet compared to
other scenarios.
• Local democracy ensures rational decisions and enforces
commitment to decisions considering energy.

NEW CONSCIOUSNESS

http://www.wired.com/2014/11/thierry-cohen-darkened-cities/
http://mizzouwire.missouri.edu/stories/2008/green-engineering/
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Collective consciousness started to transform radically in
the second decade of the 21st century.
The shift in consciousness was caused by three factors
1) The surprisingly early turmoil caused by the climate change
(such as the dramatic draught in California in 2010’s)
2) “World War III” of numerous relatively small conflicts –
especially Russian’s “hybrid warfare” and hostilities by ISIS and
other extremist groups
3) Ubiquitous ICTs: constantly connected to the internet, people
began to see their identities as shared and collectively
constructed
The new consciousness, based on the notion of the unity of all living
beings, has led to drastic improvements in the state of the
environment and social ills.
A real world village and a “hi-tech socialist utopia”.

ENERGY IN NC SCENARIO
• Solar & wind on a very local level - energy is harvested from
everywhere. Biomass as little as possible – no forests
harvested. Distribution through a global super-grid.
• Technology development and production funded and
conducted by global joint efforts.
• Demand for energy is high. The main reasons for high energy
consumption: global scale (transportation and travelling)
and highly sophisticated virtual realities.
• Citizens are extremely committed to energy decisions &
policies. Energy is a deeply personal issue.
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WE SHOULD AIM HIGH
If we do not do the
impossible,
We shall be faced with
the unthinkable
Murray Bookchin

Thank You!
Prof. Sirkka Heinonen
Finland Futures Research Centre / University of Turku
sirkka.heinonen@utu.fi
Future of Media and Communications (FMC)
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