The Road to Renewables
Clean energy programs – from traditional to wild – are helping us to move
on from fossil fuels, and new digital technologies get that power where it’s needed
Renewable energy types:
Solar

?

Wind

Biomass

Hydro

Geothermal

The Weird and Wonderful

EUROPE
Denmark

Scotland
2020 TARGET

2050 TARGET

100% of electricity from renewables

100% total energy (in all sectors) from
renewables

100%

100%

In 2014, almost half of Denmark's electricity
came from renewables - 39% from wind alone

?

Did you know?

UNDERGROUND

In Nice, France, residents and planners are demonstrating
three operation modes aimed at improving network reliability
for its local solar grid by managing demand, reducing voltage
spikes with energy-shifting schemes, and experimenting with
micro grid “islanding,” which relies on energy-storage
technologies to hold excess power until it is needed.
A heat to energy system is being developed on the London
Underground. It will capture waste heat from the tunnels to
use as energy for local homes.

Isle of Wight
PROJECT

2020 TARGET

The Perpetuus Tidal Energy Centre (PTEC) is
set to be the world’s ﬁrst multi technology
tidal array demonstration facility. It will
produce 30MW to the island’s grid.

Self-suﬃcient with 100% renewables

100%

PTEC Development Site

?

Did you know?
Kite Power
An Italian company has developed giant kites which produce
electricity by harnessing high altitude winds. The kite structures
are composed of large wings tethered by strong polymeric stripes
that are up to 3,300 feet long.
Urea Fuel Cells
Scientists in Scotland have developed a urine-powered energy
system – the system runs on urea fuel cells sourced from human
urine. It converts the urea within urine directly into water, carbon
dioxide, nitrogen and electricity.
Waste Power
Dutch researchers are working on a toilet for developing
countries which turns human waste into a syngas, which can be
used in fuel cells to generate electricity…basically poo into power.
Jellyﬁsh Power
Swedish scientists have used jellyﬁsh to generate solar energy.
They’ve developed a photovoltaic device based on green
ﬂuorescent protein (GFP) from the jellyﬁsh which makes them
glow. When exposed to ultraviolet light the GFP absorbs photons
and emits electrons, which travel around a circuit to produce
electricity.
Power Dancing
A company in Rotterdam, Amsterdam, has developed
human-powered interactive ﬂoor systems. The ﬂooring works by
converting the kinetic energy – created from movements, such as
walking, running and dancing – into electricity. They have been
used on night club dance ﬂoors and sections of marathons.

Solar Power

x 154

1Ltr

Solar Impulse 2 produces 340kWh of solar energy per day,
which is enough to boil approximatly 154 1ltr kettles.

AUSTRALASIA
Tokelau

New Zealand

2017 TARGET*

2025 TARGET

100% total energy supply from solar power

90% of electricity could come from
renewables

100%

90%

*First nation to achieve this if it happens
In 2015, 94% of electricity was from renewables

In 2012, 72% of electricity was from renewables

NEW ZEALAND’S POWER SOURCES

?

2% of homeowners have solar water
heating systems. 0.2% of homes have grid
connected photovoltaic (PV) systems.

Over 50% of electricity comes
from hydro generation.

Over 850MW geothermal potential.

Over 5% of electricity supply.

Did you know?
The Energy Storage for Commercial Renewable Integration
South Australia (ESCRI-SA) project will evaluate the
potential of an energy storage asset to take advantage of
overnight energy from South Australian wind farms. This is
the ﬁrst and biggest of its type.
Perth Wave Energy Project in February 2015 became the
world’s ﬁrst commercial-scale grid-connected wave energy
array for Australia.

Perth Wave Energy Project

Hydro Power

x 102,272,727

1Ltr

The largest hydroelectric power station, the Three Gorges Dam in Hubei, China,
has the world's largest instantaneous generating capacity (22,500 MW).
This is equivalent to boiling a 1ltr kettle over 100,000,000 times.

ASIA
China
2015

2050 TARGET

China has increased its power generation
from renewables from next to nothing 10
years ago, to 25% now. It is now the largest
wind power market in the world.

100% total power (which includes electricity,
heating and transport) from renewables

In 2014, it spent around $80 billion on new
renewables generating capacity, as much as
the European Union ($46 billion) and US ($34
billion) combined.

100%

24%

?

Did you know?
In 2013, China overtook the US in smart grid spending for
the ﬁrst time. It's predicted that smart grid technology over
the next decade will shift from the traditional leaders – the
US and Europe – to the growing economies of South East
Asia, especially Thailand, Indonesia, Malaysia, the Philippines
and Singapore.
Cumulative investments in micro grids, that can serve remote
regions across the Asia-Paciﬁc region, are expected to reach
$30 billion by 2023, according to Navigant Research.
China is planning to put a solar power space station into
orbit at 36,000 km above the ground – bigger than the
International Space Station. Solar panels could be 6 sq km.
An experimental space solar power station is planned for
2030, with a commercially viable one to be ready by 2050.

Island of Sumba
2013

2025 TARGET

20% electricity from renewables

100% electricity from renewables

20%

?

100%

Did you know?
Engineers are designing a waste to energy solution for
Mount Everest – a biogas reactor that will transform tonnes
of climbers’ bodily waste into energy. It will provide energy
for the mountain’s nearby village Gorak Shep.
A company in Japan converts used nappies into energy.
Machines dry the material in the nappy to form small pellets.
The pellets contain 5000 kcal of heat per kilogram and can
be used as biomass for heating and electricity.

Wind Power
1Ltr

x 12,727,272

A wind turbine output depends on the turbine's size and the wind's speed through the rotor.
An average onshore wind turbine with a capacity of 2.5–3 MW can produce 6 million kWh per year.
This is equivalent to boiling a 1ltr kettle nearly 13 million times.

Africa
Morocco

Cape Verde

2050 TARGET

2020 TARGET

100% renewables

On track to be powered entirely by renewables

100%

100%

In 2012, roughly 32% of the country's energy
needs are met by renewables

Currently 25-35% of Cape Verde's energy needs
are met by renewables

2020 Target: 42% of installed power capacity to
come from renewables

?

Did you know?
Lake Kivu, Rwanda, stores vast amount of methane gas
because of the area's volcanoes and anaerobic bacteria in
the water. The Lake Kivu energy project will involve
building a 50MW power plant to use methane gas from
the lake to provide power for Rwanda.

SOUTH AMERICA
Aruba

Uruguay

2020 TARGET

End of 2015 TARGET

100% renewable energy

90% electricity from renewables

100%

90%

NORTH AND CENTRAL AMERICA
Costa Rica
2015

PROJECT

Since the beginning of 2015, Costa Rica
has only been running on renewables

The Costa Rican geothermal project consists
of three plants, one 55 MW, two 50 MW.
Reventazón Hydroelectric Project, due to
ﬁnish in 2016, is set to be the largest dam in
Central America.

100%

Reventazón Hydroelectric
Project Siquirres, Limon,
Costa Rica

Washington State
2015

PROJECT

99.79% electricity from renewables

A three part project in Washington State to
Advance Energy Storage (AES) technology for
smart grids – particularly for wind power –
was announced July 2014.

99.7%

AES

California
2050 TARGET
California to run on 100% renewables

100%

In 2013, 26.53% of energy needs from renewables
2030 Target: 50% of energy needs from renewables

?

Hawaii
2045 TARGET
100% electricity from renewables

100%

In 2015, nearly one quarter of Hawaii's electricity is
coming from renewables

Did you know?
A US company has developed a cow-waste to energy system,
with the aim of using cow manure to power the state of Vermont.
The anaerobic digestion system converts cow manure into
electricity by using bacteria to convert manure into methane gas,
which is delivered to a gas engine. The biogas fuels the engine
and spins an electric generator to create electricity. The energy
generated is then fed into an electrical system for distribution to
customers.
US scientists have developed a sugar-power biobattery. The fuel
cell has ten times more energy than equivalent lithium ion
batteries found in smart phones.
US engineers have developed power-generating rubber ﬁlms to
harness energy from natural body movements, such as breathing
and walking to power pacemakers and mobile phones.

Driven by the 3DEXPERIENCE platform, Dassault Systèmes Industry Solution Experiences can help
renewable energy companies to virtually design, build and test the power generation systems of tomorrow.
They can explore ground-breaking new ways to generate and distribute power and help connect
communities – no matter where they are on the planet.
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*Future 100% renewable depictions are based on a mixture of political targets and scenarios, but seek to represent what that
country is striving for.

