





Necessity, the Future and the Impact of
a Sustainable Energy System

Gerrit Jan Schaeffer

The real urgency of the global situation is often expressed in acronyms. The best known,
coined by the European Commission two years ago, is "KLM", meaning "Kyoto” (representing
the environmental aspect], "Lisbon” (standing for the economic aspect] and "Moscow”
(geopolitics).

A more recent phrase is the one coined by the US author and journalist Thomas Friedman who,
following his book The World is Flat, recently published a new one: Hot, Flat and Crowded.!
The world is indeed becoming more crowded. Friedman predicts that the population will reach
nine billion by 2050. How many people were there in the world when we were each born? For
those born in 1960, let’s say, there were about three billion people. So between the moment
that they were born and 2050, the total population will have tripled. That's a lot of people. On
the one hand, some cities will be shrinking, while on the other many will keep on growing to
accommodate all these people.

The world has also become “flat”, meaning that the economy has become a global one - we
are moving towards a service-oriented society and the shrinking of (industrial) cities is a
consequence of that. As we go from an industrial society to a service-oriented society, people
begin to move away. After the fall of the Berlin Wall in 1989, we started using the same kind
of global economic language, while the rise of the internet resulted in a globally oriented
economy.

More people also means more middle-class people: people living less densely together, in more
apartments, in more buildings and houses, richer people who want more convenience, who
want cars, houses, clothes, food etc. That is good news on one level: the capitalistic economic
model seems to be successful in reducing poverty levels. At the same time, as a planet, we
cannot really afford it. And that is what it is all about: in the meantime, the planet is becoming
hotter, climate change is inevitable and something has to be done.

" Thomas L. Friedman (2008), Hot, Flat, and Crowded, Farrar, Straus and Giroux, New York, ISBN 978-0-374-16685-4
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No silver bullet

The European commission defined three pillars in our economic energy policy:
e one concerning the environment, called “Kyoto”
e one concerning competition in a free but regulated market, called “Lisbon”
e and one concerning geopolitics, summarized as "Moscow".

The reality is, and this is stated several times elsewhere in this booklet, that only a few countries
have oil and gas and these are the countries of which we in the West like to remain independent.
This is a true "Moscow” aspect. There is a correlation between the price of oil and the amount
of freedom enjoyed by these countries, not only an independence from common resolutions
upon which the rest of the world agrees, but also on the level of human rights. When oil prices
dropped in the 1980s, that was the moment when the Soviet Union was forced to break down.
In recent years, the prices have gone up and some of those countries have started to behave
like dictatorial states. In that sense, to state it in a very simple way, we would like to have very
low oil prices because the higher these prices, the more dangerous some of these countries
become. On the other hand, for the environment, we would like to have very high oil prices
because only then can the alternatives become more competitive. So we are entering into a
very difficult balancing act.

For instance, if you look at where the fossil fuels can be found, there is a lot of coal in the US,
India, China and Australia. But coal is the dirtiest fuel that we have. So switching to coal would
be an option from the “Lisbon” and also from the "Moscow” point of view but not at all from
the “Kyoto” point of view. Before that, there was an inter-dependency: you had oil- and fossil-
fuel-producing countries and one big consumer, which was the Western world. They were as
dependent on us as we were on them. Today, that is no longer the case, and the market has
enlarged to a global scale. The urgency of the challenge is to make a transition towards a
clean, affordable and secure energy system - in other words, a sustainable energy system for
everyone. And what is very important with an eye to Energy Efficiency is a maximal rational use
of energy, or energy savings. The next step is to use clean, cost-effective, widely available - and
preferably EU domestic — energy sources. But there is no silver bullet as yet.

trias energetica

e the maximum rational use of energy
e ambitious targets for renewables
e transition technologies: clean fossil fuels (and nuclear power?)

In this transition period, we can only try to be as energy-efficient as possible. In the meantime,
the European Union has set some targets. In fact, these are too low to handle the problem, but
for society they seem tough and fast. Again, it's a balancing act. So what is the 20-20-10 EU
policy for 2020 about? The target is 20% more rational use of energy in 2020, a 20% share of
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renewables (today it's about 6%), 20% fewer CO, emissions (30% if the rest of world - the US for
example, joins us) and a 10% share of bio and alternative fuels in transport.

Critical issue 1: Integration of renewables and local generation into
energy grids

In the long run, there is in fact a silver bullet, and maybe even two. Firstly, there is a good deal
of potential solar energy - every hour, the Earth receives enough solar energy for us to live on
for a whole year. Thus, if we were able to catch 10% of that, which is roughly the capacity of
solar panels today, that would mean that in ten hours we would already have all the energy we
needed. Secondly, there is a good deal of heat inside our planet that could also be used. What
we are seeing is that the growth rates of renewables are very high and the critical issue is that
this is totally different from our current method of producing electricity. Now we produce it in
big power plants and issue it down to the consumer. In the future we will get electricity when
there is wind, or whatever source we rely on, and for a large part, we will produce energy at
the consumer site. So we are talking about pro-sumers, rather the con-sumers, and a more
internet-like electricity system, which is radically different from the system we have today.
That's a major challenge, and the current electricity system is not able to handle this fast-
growing amount of renewable and decentralized energy production. It's a ‘boiling frog” situation
- a popular management analogy - if you throw a frog into boiling water, it will jump out
immediately, but if you put it in cold water and heat it up gradually, the frog will stay put and
boil. We have to act quickly, or we will enter into a situation where enormous shifts in power
are created by the instability of the system; sooner or later, we will experience a backlash of
some force.

Critical issue 2: Sustainability of biomass

Biomass is a very important renewable energy source because it can be electricity, it can be
heating, it can be fuel. It can replace energy very quickly and it isn’t necessary to change the
infrastructure of the fossil fuels to achieve it. But the main issue is about the sustainability
of biofuels. Today they are not so sustainable. They involve interference in the food-supply
chain and rising food prices as a result. With regard to the use of land, biofuels also increase
deforestation, the disappearance of ecological habitats and are the cause of additional CO,
emissions due to land clearance. There is a need for a policy in which sustainability criteria are
aligned with the technological possibilities. The second generation of biomass promises to be
more sustainable.
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Critical Issue 3: Transition technologies

Even though matters are evolving and developing rapidly, we will need several decades to solve
particular problems. Thus in the meantime we are going to have to use fossil fuels and/or
nuclear energy, whether we like it or not. Other issues here are the safety and the proliferation
of nuclear waste, as well as the technical and social feasiblitity of carbon capturing and storage.
We need adequate capture technologies and a determination to create sufficient storage sites.
Afinal question is: can CO, be re-used to grow algae? Can we capture the CO, from the air and
use it in combination with sustainable hydrogen to produce synthetic fuel?

Critical issue 4: Energy efficiency

Energy efficiency is a crucial factor. Its importance for the building and construction sector
has been elaborated on by Geert Palmers elsewhere in this publication. With regard to the
industry, we can state that if you improve Energy efficiency gradually at this level, you are
actually improving a process that might be outdated within ten or twenty years. The other
option is to switch to radically different technologies such as membrane separation instead of
thermal separation, new combinations of separation and product conversion. However, these
technologies are not that easily tried out or implemented because of downtime avoidance.
Again, a cautious balancing act is required.

Critical issue 5: How to clean up energy for transportation

Another issue is the fact that we urgently need to clean up energy for transportation. Transport
is the fastest growing CO, emitting source of all sectors; it's about 20% right now, and growing.
Technically, there are possible efficiency gains, but they are not easily implemented in the
market since what we really need are standards, and even if we had them, we wouldn't yet dare
to impose them. The European Commission will have to stand up to the car industry and face
the fight. There are alternatives like biofuels, a lot of talk about hydrogen, and yes, hydrogen
is clean, but its total cycle is very energy-intensive and inefficient. Over recent years there has
been a real improvement in batteries because of the enormous market for laptops and mobile
phones, so now we can start to imagine batteries that are cost-effective, that have a very long
life and can be charged quickly. In that sense, coupling the electricity sector to the transport
sector is an interesting area and could enhance the research, testing and implementation of
Plug-in (Hybrid) Electric Vehicles.

Critical issue 6: Another governance model?
The last critical issue is adequate policies; these have to be market-based and regulatory-

based. | firmly believe that we have to move to another model of governance, in the sense that we
need to involve all the key actors, we need to create new actors and we need to define new roles
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in this novel context. Such a new governance model will not come out of the blue and nor will it
come from one of the involved sectors or stakeholders alone. We need to learn from each other

and to

learn how to learn. In that sense, the projects and experiments by the artist-biologist

Angelo Vermeulen (www.angelovermeulen.net/) can truly inspire us, and are an example of a
multi-actor approach such as elaborated by the proponents of “Transition Management” by
another CROSSTALKS' speaker Jan Rotmans (http://www.janrotmans.com/).

Conclusion

The following basic issues should be considered with regard to a conclusion based on the right
arguments and a common plan of action emerging from it:

the actual global and European energy system is not sustainable, but this needs to and
will change

a large portfolio of energy options is the most robust strategy

there is no ‘silver bullet’, although in the long term there are at least two: solar and
geothermal power

several critical issues need to be taken into account:

- integration of renewables in the grid [smart grids, distributed energy storage)

- sustainability of biomass (second generation)

- CO, capture and storage [possibility of reuse?)

- several possibilities to clean up the transport sector

- implementation of energy saving measures

- adequate policies

a major transition is necessary: new processes, players, roles, legislation, business
cases and infrastructures

there are plenty of opportunities to choose from and doing nothing is not an option.

Gerrit Jan Schaeffer has fifteen years of experience in energy research. He started his
career at the Energy Research Center of the Netherlands (ECNJ and completed a PhD in
1998 on the analytical study of the dynamics in the history of fuel-cell research. He has
published on fuel cells, renewable-energy policy issues, technology learning curves, energy
models, the integration of distributed generation and renewables and “Smart Grids”. He
has coordinated several EU-wide projects on these issues. Currently, he is Director of
the Energy Group at VITO, the Flemish Institute for Technological Research, concentrating
primarily on developing and stimulating technological innovation and policy research.
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PRE-PUBLICATION digital roundtable

To feed the interdisciplinary debate we aim at during The Atomium Session on May 14th
2009, we contacted our former speakers and actual partners to reflect upon the following
quotes and questions.

We thank those who responded in time and shared their perspectives and replies with us.

1. Choose one of the two quotations below to comment on:

A. (...} "in investigating the roots of our current environmental dilemma and its connections
to science, technology and the economy, we must re-examine the formation of a world-
view and a science which, by reconceptualizing reality as a machine rather than a living
organism, sanctioned the domination of both nature and women. The contribution of
such founding ‘fathers’ of modern science as Francis Bacon, William Harvey, René
Descartes, Thomas Hobbes and Isaac Newton must be reevaluated.” - Carolyn Merchant
in The Death of Nature, 1980

or

B. “Our progress, then, has been largely a rational and intellectual affair and this one-
sided evolution has now reached a highly alarming stage, a situation so paradoxical that
it borders insanity. We can control the soft landings of space draft on distant planets,
but we are unable to control the polluting fumes emanating from our cars and factories.
We propose Utopian communities in gigantic space colonies but cannot manage our
cities. The business world makes us believe that huge industries producing pet foods
and cosmetics are a sign or our high standard of living, while economists try to tell us
that we cannot “afford” adequate health care, education, or public transport. Medical
science and pharmacology are endangering our health, and the Defense Department
has become the greatest threat to our national security.” - Fritjof Capra in The Turning
Point, 1982

2. Choose one of the questions below (or all of them) to answer:

A. What are the first 2 or 3 steps or incentives you would advise - from your own perspective
- to governments worldwide in order to make this world more sustainable and to restore
the respect nature deserves?

B. What are the first 2 or 3 steps or incentives you would advise - from your own
perspective - to corporate managers and CEO’s worldwide in order to make this world
more sustainable and to restore the respect nature deserves?

C. What are the first 2 or 3 steps or incentives you would advise - from your own perspective

- to academic and corporate researchers worldwide in order to make this world more
sustainable and to restore the respect nature deserves?
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Hans Nilsson

Chairman of the International Energy Agency DSM-Programme, Sweden
Reflection on Quotation B - Fritjof Capra in The Turning Point, 1982

Our progress is largely built on a theoretical structure of fragmentation. If individuals pursue
their own individualistic “happiness” it will benefit everyone in the end. No-one has to consider
the whole and no-one has to take the responsibility for it. The society (as a whole] will be
automatically happy if  am. Do not bother, do not care and everybody will be satisfied.” All
choices in life are turned into individual consumer’s choices.

This thinking is mainly based on the idea of the perfect market which assumes economically
rational behaviour of people with perfect information. And yet it has been proven that these
assumptions, and the outcome of individual choices as a machine that creates common bliss,
are in doubt to say the least. Amartya Sen did so in his paper “Rational Fools" already 1977.

It has also been proven in “Behavioural Economics” that people, even given the perfect
information, make the “wrong” choices.? Most of all it has been proven that humans are more
complex than the simple economic theory care to admit.

We have however managed to live well by the theory of fragmentation since we have not had to
take the non-industrialised world into account and we have chosen not to consider the physical
limitations of growth.

The developing countries were not part of our “whole”. They delivered cheap products and
cheap labour, not demanding much in return. Our theory worked for us because they where a
safety-valve to our system. Now they have however started to demand! They want to copy our
way of living - and that is not sustainable. Now it becomes obvious that there are limitations
to growth.

At the same time in our part of the word the economy has turned away from the reality of
industry economics and into the surrealism of financial economics. More young people are
attracted to the financial sector than to engineering. No wonder since the financial sector
allows an opportunity of risk-taking and reward by using other people’'s money.®

The latest events have hopefully removed most of the charm and the spell from this shift in
economic life. We are in bad need of an improved economic model.

A crisis is too good a thing to waste, they say. We now have the chance in our life-time to get
real again and to encounter the challenges Capra lays out for us. To create a world that takes
on the issues of sustainability in the full context. Too eradicate poverty. Not necessarily by a
growth of production to distribute, but also by revaluation of the concept “wealth”.

To do so we just to lift our eyes a bit, to the horizon, take in the full picture and take full
responsibility, not hoping that bliss is automatic. It is just like green driving; you have to look
further ahead, anticipate what could be around the corner, ease the push on the accelerator
and understand that what you do with the driver’'s wheel has an impact on the ride.

" This way of thinking reminds a bit of Erica Jong's; “Pure no-guilt, no-baggage sex, a dreamlike encounter where “zippers
fall away like rose petals”. http://www.ericajong.com/articles/teaser.htm

? E.g. Daniel Kahneman and Amos Tversky

% See Nassim Taleb “Ten principles for a Black Swan-proof world”, Financial Times April 7 2009.
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Answer to question A

Areal change will require leadership. Sweeping the stairs is best done beginning from the top.
Essentially the government action should aim at starting processes that eventually might be
self-sustained and change the minds as well as the market place, “creating Markets for Energy
Tecnologies™.*

Governments [(on all levels) have to begin by showing that all activities under their responsibility
are “greened”. Federal, state, municipal governments have to issue ordinance that their
purchases and behavior should be from the Best Available Technology (BAT) and the Best
Known Practices (BKP).

Once so done it will be possible to benchmark and require better performance also from other
parties, be it companies, associations or individuals. Many stakeholders would prefer such
requirements to be watered down or claim that since they are cost-conscious business entities
they have already done everything that is in their might. Help them to find the better solutions
and help them to plan for the implementation by giving pro-active advice, monitoring changes
etc.

A special case is the investigations made by the administration that ever so often tries to prove
that changes are not cost-efficient. Either not at all, or not now, or not here - but somewhere
else. There is an urgent need to develop the Stern-review methodologies to enable judgments
and comparisons about costs to be made between BAU and an alternative action case [AAC).
Economic methodology used within countries and companies normally assumes that the
outside world does not change (ceteris paribus) instead of the opposite (mutatis mutandis). In
the end this will result in that the alternative action case (AAC) is compared with Business as
Yesterday (BAY). Doing so mostly results in in-action to be the preferred solution.

This will require that some painful questions have to be put and answered:

e What replacement is there for GDP to measure wealth and well-being?

e Can costs be internalized and how far can we go with monetization and discounting?

e What value has an eco-system and how do we compare if monetisation does not
work?

e How can we reorganize education and R&D to be more comprehensive and holistic?

e How do we manage social compensation and transition for unsustainable industries
like coal-mining fishing.

e What models do we have to make North and South come together? The North has a
debt to the South, but what if continued growth with present and emerging technologies
is un-sustainable, how can we ever settle the account?

To begin with!!

¢ See http://www.iea.org/textbase/nppdf/free/2000/creating_markets2003.pdf
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Cathy Macharis

Prof. Mathematics, Operational research, Statistics and Information systems,
Vrije Universiteit Brussel, Belgium

Reflection on Quotation B - Fritjof Capra in The Turning Point, 1982

Indeed, research and public investments have been wrongly allocated. More comprehensive
evaluation methods should be used. Instead of using cost-benefit analyses we should go

towards “social” cost benefit analyses and multi actor multi criteria approaches where the
different stakeholders in society are represented. This would lead to a better allocation of
resources.

Answer to question A:

1.

Work together on a worldwide scale: nobody is wanting to make fundamental steps
if they have to do it alone. At this moment, everyone agrees that something should be
done to come to a sustainable evolution. However national goals are still preserving.
Sub optimization at country level lead to wrong policy measures.

. Make sustainability something that everyone wants to invest in, not something

negative

. Radically make the change towards environmental friendly ways to produce energy and

to use it. Change the way people are moving (more public transport and electric and
hybrid cars) by changing the fiscal system (road pricing, no advantages for company
cars but a stimulation of alternative mobility patterns).

Answer to question B:

. Use conference calls for external meetings
. Look at the complete logistics external costs and lower these by shifting towards inland

waterways, railtransport and by a better bundling of flows, possibly in cooperation with
other companies.

Answer to question C:

1.

2.

Insert in all evaluation methods the idea of sustainability so that it is always taken into
account.

Focus on that research that can create breakthroughs in terms of sustainability on a
world scale.
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Bart Vandeput

the artist known as BARTAKU, Belgium
Reflection on Quotation A - Carolyn Merchant in The Death of Nature, 1980

In 1903, E. Richardson of Ontario (US), introduces the lightweight electric iron. A boat-shaped
piece of pointy metal that transfers the electrically produced heat by pressing and sweeping
over the intimate cloth of the husband, surpassing buttonholes and creating smooth topologies.
Afterwards the toaster came, the dust cleaner and other time-saving appliances, inviting the
housewife to prove herself on other work floors. The appliances were AC, since Edison’s Direct
Current lost the ‘War of the Currents’ despite the attempts to disparage the AC-system by
executing unwanted stray cats'n dogs, cattle, horses. And also men, since the anti-AC campaign
led to the invention of the electric chair, the ultimate anti-men machine:

In the 2nd half of the 20th Century more personal devices were introduced that intimately
respond to the movements of body and fingertips. At first for time and math calculation, and
later with focus on communication. Significant were the solar (photovoltaic) calculator and the
solar wrist watch that besides their practical use clearly demonstrated the advantages of on-
site, stand-alone, clean and safe (low-power) DC energy production.

With the increasing amount of DC devices, the 'natural’ DC output of renewable energies
(solar/wind] and new developments in DC transportation (HVDC) it seems as if Edison’s DC will
reverse the order: DC/AC instead of AC/DC. The flagship for the DC-movement might become
the DC-solar powered water pump, as it could become the key peace-keeping/war prevention
device for the Water Wars.

As for the digital intimate electronic apparatuses, they require seemingly exotic resources that
have to be dug up from within the rich, dark Earth in the heart of Africa. After decades of
digging [the interaction between] men, women and children, gorillas, and the microherds is
fundamentally disturbed and destroyed.

On a day's walk, westbound, women dig with their hands in the darkest of dark soils, mix it
with water and transform it with the help of the Sun’s radiation into flower pots, tiles, cutlery.
Vulnerable' they are called, to the armed men that are hiding in the bushes at smelling
distance, symbolically protected by the armed men with blue helmets residing in the adjacent
compound. With the help of the rich black soil, foreign good intentions hope to restore some of
the intimacy and reintegration in the family and local community.

But in the meanwhile, after dusk, the diesel generators malfunctioned, again. On the wings
of the silent darkness the armed men do their thing, again. With their pointy metal objects,
transforming radically the topology of the most intimate of tissues. To the extent that only one
man -due to a a lifelong built up unique vertical specialisation, is capable of restoring some
bits and pieces.

Simultaneously, in the capital, an electrical wire is connected to the colonial AC-grid. Pending
on the ground, providing electrical power to some families, until the next downpour floods
the urban jungled sprawl transforming the controlled energy in the wire into an extended
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electrocution field which awaits the bare foot of pedestrians trying to get home amidst the
heart of darkness.
Homo homini lupus est [T. Hobbes)

Answer to questions A,B & C

Time for a reset of mankind. Time for drinking the liquor of bliss/salvation [LOB], the wine of
the souls leading mankind back to the Fundamental Insight, and his role within. The LOB, will
create a gland, the gland of bliss [GOB], which will produce lifelong the LOF, esp. as soon as he/
she gets into overdrive. LOF enables mankind to enjoy max. empathy and dialogue with plants
and animals.

Gentech is necessary to enable: personal local floating; heliotropic capacities (Sun awareness);
xerophagie: sober but tasty eating for an optimised metabolism.

Daily aimless wandering guarantees a lifelong impeccable functioning of the Gland of Bliss.
insufficient aimless wandering causes a GOB-deficiency causing the skin to become turquoise
colour. Man, plant and animal will respond to this to the extend that the individual will start
aimless wandering on the spot.
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Claire Grandadam
3E, Belgium

Reflection on Quotation B - Fritjof Capra in The Turning Point, 1982

The fact that we can control soft landing of space-crafts on distant planets actually shows
our extraordinary capacity of imagination and innovation. These are the capacities required to
practically change our system and approach our environment today. Renewable energy and
energy efficiency should be the fuel for creative reinvention, here and now.

Answer to question A

Inthe shortterm, governments should initiate the dynamics toward a new energy infrastructure,
virtual or physical:

On the one hand, the backbone for a strong intercontinental grid needs to be developed,
integrating offshore wind resources and including neighboring regions, in order to link high
resource areas with high consumption areas.

On the other hand, there needs to be a push towards an ICT enabled market of predominantly
renewable energy based supply - safe, affordable and sustainable, in which consumers will
actively take part, consciously or unconsciously. Eventually, groups of consumers and appliances
will no longer be grid connected, as optimized design, long lifetime batteries and the use of
renewable ambient energy will make them autonomous (merger of supply and demand), or
semi-autonomous.

It will take several decades for the required shift in system paradigms to be carried out fully.
Considering the challenges ahead, governments should start taking the major decisions to
move forward in this respect in the next five years.

In addition, governments worldwide should direct massive private and public investments into
the next generation of renewable energy technology: thin film solar cells, dedicated offshore
wind turbines, next generation bio-fuels...

Answer to question B

Consortia of private players will be developing the required changes in the coming decade
towards more sustainability. Visionary corporate managers worldwide must take the lead!

Answer to question C
Researchers and students need to dream beyond the existing concepts and framework. We

should teach students the ability to imagine and invest in leap-frog progress, instead of letting
them limit themselves to fine-tuning and optimization of existing processes.
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LINKING THE LEADERS

This webpage is part of "TENERGY EFFICIENCY - Facing the Facts and Learning to Cooperate”
and presents a collection of Belgian expertise and CROSSTALKS' connections on energy
efficient R&D and planet sustainable acting.

See: http://crosstalks.vub.ac.be/past_events/2008_energyefficiency/linkingtheleaders.html

If you know about initiatives or organizations that should be presented here, send us the link!
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