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A cradle-to-cradle approach to energy and industrial sytems

Since mankind existed, substantial efforts have been
directed to improve our living conditions. Particularly
over last centuries, this meant making buildings increas-
ingly more comfortable, but also more energy-
consuming.

Whether or not the world will deplete its fossil fuels
reserves in the next future is a highly controversial mat-
ter; however, in the words of the former OPEC oil minis-
ter, “The stone age didn’t end because we ran out of
stones”. At the time, mankind found a better solution; it
is now concretely possible to do the same and progres-
sively reverse our energy consumption patterns.

Where to start from ?

The answer is as simple as underexplored: our build-
ings. In fact, 40 percent of energy is currently consumed
in buildings, whose life span is considerably longer than
cars and other devices (to which most of current efforts
are directed), and where we spend most of our lives.

Small energy-saving habits can be easily adopted in
everyday life, but they can only be the first step on a path
to disrupt the way life in buildings is conceived. Let us
fast forward to 2050 to see how different could the world
be if a drastic change of mentality occurs, forever chan-
ging the global energy landscape.

The world in 2011 is characterized by a cradle-to-
grave industrial system: nearly all products imply con-
siderable energy consumption and pollution throughout
their whole lifecycle, in the manufacturing, transporta-
tion, usage, and disposal phases. An innovative cradle-to-
cradle approach is however starting to be explored: some
products are specifically designed to minimize their nega-
tive environmental impact and are fully recycled through
end-of-life treatments. Indeed, it is intuitive that the
most efficient solution must start from the design phase,

rather than disposal, where most efforts are currently
directed.

Whereas the cradle-to-cradle concept has this far
been applied almost uniquely to products, 2050 may
show a very different picture: a world where such princi-
ple is applied to entire energy and industrial systems. By
2050, everything may be designed so that the outputs of
production, usage and disposal of some objects are valu-
able inputs of other devices, industrial processes, or na-
ture.

This seems utopian in 2011, but the technologies to
make this possible partly already exist, partly can come
from future technologic advancements, fostered by in-
vestments in alternative energies and by increased pro-
fessional support from consulting companies specialized
in designing cradle-to-cradle solutions on a large scale.

The starting point has been envisioned by American
architect William McDonough, who envisioned a building
that imitates nature, where everything is designed for a
purpose (figure 1).
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Figure 1. Building designed by architect
William McDonough

Firstly, its shape is meant to increase stability, maxi-
mize space, and contemporaneously reduce the materials
employed for construction and the impact of wind. Then,
rooftops are covered with ground and green, for thermal
insulation as well as filtration and collection of storm
water. Indeed, water would experience several recycling
processes; from the sky, after greenhouse treatment, it
could be used in sinks and bathtubs, then for irrigation of
the building’s gardens, and after a final cleansing for non-
drinking purposes. Green would be placed in several
parts of the building, in order to absorb the CO2 pro-
duced by human activities, and turn it into oxygen. Fur-
thermore, solar panels would be used extensively, cover-
ing a whole facade and providing up to 40% of the build-
ing’s energetic needs. Finally, a key feature refers to
heating and cooling, processes that account for approxi-
mately 30% of energy consumption in buildings. Both the
rooftop and the building’s surface are meant for thermal

insulation, whereas heat would be transferred between
the building and the Earth thanks to circulation of a heat-
absorbing liquid, thus reducing energy consumption.

While the presented solution is undoubtedly appeal-
ing, by 2050 it will be possible to do much more. First of
all, renewable energy sources will be significantly
cheaper; while, for example, the cheapest solar power
option currently costs at least $0,2 per kilowatt-hour, it is
constantly becoming cheaper. If we look at ongoing
trends, solar power went in average from $300 to less
than $2 per watt between 1956 and today. It is therefore
reasonable to expect that within the next 40 years it
could provide the majority of a building’s energetic needs
at a competitive price. Moreover, energy from wind
power is currently produced through turbines far from
the point of usage. In the future, smaller turbines may be
integrated in buildings, contributing to the overall energy
supply and rendering them entirely self-sufficient, thus
making oil- and gas-fuelled heat/power plants redundant.
A breakdown of two possible scenarios for 2050 is dis-
played in Figure 2.

Secondly, anything from heating/cooling in buildings,
lighting in urban environments, and even manpower can
be optimized. Consider how much energy is currently
used, for example, to lit cities at night. Through sensors it
would be possible to heat/cool environments, or light
streets, only when and where somebody is actually pres-
ent. Also, energy produced by physical activities in gyms
can be harvested to make such facilities autonomous or
fed in the electric grid.

Finally, when the cradle-to-cradle principle will be
applied not only to all products, but also to all aspects of
human life, different parts of a city will operate similarly
to different parts of a human body. Some may constitute
a source of clean air for the whole system, others provide
clean water or supply raw materials, and others again
manage disposal of waste, which would consist of sepa-
rating all products in their components, processing and
recycling them to be used over and over again.

Conclusion

An “Enertopia” is actually possible in the future, what
stands between us and that goal is the way we think en-
ergy.
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(1) In the cradle-to-cradle approach, waste has a major role, since all goods and processes are designed to make disposed materials/substances valuable
inputs for other goods and processes
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