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WHEN RENEWABLE ENERGY TECHNOLOGIES 
emerged from the lab to the marketplace, the refrain by many 
was they would not work. When they did work, they were often 
dismissed as too expensive or unrealistic on a large scale.

Yet, since 2000 when UNEP published Natural Selection: Evolving 
Choices for Renewable Energy Technology and Policy, renewable 
energy use has grown dramatically, costs have tumbled and  
largescale projects are up and running with many more in the 
“pipeline”.

The latest assessment by the Frankfurt School of Finance and 
Management-UNEP Centre and Bloomberg New Energy Finance 
(BNEF) shows that since 2006, investments worth US$1.3 trillion 
have been made in the renewable energy sector. In 2012, total 
renewable power capacity worldwide exceeded 1,470 gigawatts 
(GW), up by 8.5 per cent from 2011.1 

In just eight years since 2005, the number of countries with clean 
energy targets nearly tripled from 48 to 138, half of which are set 
by developing countries.2

Yet, myths and misunderstandings still abound. One of these  
asserts that renewable energy technologies are heavily subsidized.  
The truth, however, is quite different. Global data reveals that 
while clean energy received support totalling US$88 billion in 
2011, fossil fuels in both developed and developing countries  
attracted global subsidies of US$523 billion in the same year.3 

The fact is that renewable energy is no longer at the fringe, but 
rather plays a major role in powering the planet while generating  
decent jobs, combatting climate change,  
addressing poverty and assisting the transition  
to an inclusive green economy.

In this publication, UNEP would like to take the reader on a journey 
– a carbon emission-free virtual tour of some of the best  
illustrations of clean energy in all its forms, initiated by  
individuals and communities around the globe. Together, they 
are using their creativity, ingenuity, vision, as well as providing  

exceptional tour is inherently limited, as positive developments 
continue to take place every day, which are beyond a single  
publication or snapshot in time.

The Clean Energy Voyage begins in the year 2000 and reaches its 
“destination” in 2030, the year chosen by the Secretary-General 
of the United Nations, Ban Ki-moon, to meet the objectives of the 
Sustainable Energy for All (SE4ALL) initiative.4

Together – from Kenya to the United States and Germany to 
the wind-swept plains of Mongolia and the rapidly emerging  
economy of China – these examples provide signposts for economies  
everywhere to imagine what is possible when they commit to a 
common goal. 

Their experience demonstrates that our future and our energy 
system, in particular, is simply a matter of choice and policy shifts, 

A global economy based increasingly on a shift to clean energy  
will require the combined dedication, skill and perseverance of  
individuals, communities and countries as a whole. It is  
happening, and now is the moment to accelerate and scale-up the  
extraordinary potential for a sustainable world that can  
support current and future generations.

UNEP is delighted to be a part of this clean energy story – not 

a rooftop solar array and save enough energy from smart lighting 
systems and passive ventilation that we generate as much power 
as we consume.

Achim Steiner

UN Under-Secretary General and  
Executive Director United Nations Environment Programme

FOREWORD

It always seems impossible until it’s done. 

Nelson Mandela
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YEAR 2000

We were all wrong. 

 
 

 

 
5 We were all wrong again. 

The total capacity of windpower installed globally reached  

6 

 
made by highly experienced experts equipped with statistical 

DEPARTURE TIME: 

Life can only be understood backwards, but it must be lived forward.

Soren Kierkegaard 
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DEPARTURE TIME: 
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Figure 1.  Global annual installed wind capacity 1996 – 2012
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the creation of its biofuel industry from sugar cane was born  
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YEAR 2000

 
 

 
 
 

 
 

clean energy genie was well and truly liberated from the bottle of  

History is often perfect when presented in hindsight but grappling 
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Figure 2.  Solar PV Global Capacity 1995 – 2012
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A journey of thousand miles begins with a single step.

Lao-Tzu 

 

PLANES, TRAINS AND  
AUTOMOBILES …
AND SHIPS, TRAMS, 
BIKES AND FEET

GETTING AROUND: 
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UNEP and sustainable transport 10

Today, the transport sector is responsible for approximately one-quarter of all energy related greenhouse gas (GHG) emissions. 
While governments are increasingly active with regards to air pollution and reducing the energy used by the transport sector, there 
is often a large gap between the technology available and best practice know-how, as well as the networks necessary to build  
consensus and transform the sector. UNEP addresses these gaps through the implementation of four global transport programmes 
that promote a paradigm shift towards a less car-intensive world and a substantial cleaning up of vehicles and fuels, especially in 
developing countries and those with economies in transition, which are grappling with air pollution and rising energy costs. 

UNEP addresses fuel and vehicle related energy solutions through the Partnership for Clean Fuels and Vehicles (PCFV) and 
the Global Fuel Economy Initiative (GFEI). The PCFV assists developing countries reduce vehicular air pollution through the 
promotion of lead-free, low-sulphur fuels to 50ppm and below, and cleaner vehicle standards and technologies. GFEI, which was 
launched in early 2009, aims to facilitate large reductions of GHG and oil use through improvements in automotive fuel economy 
in the face of rapidly growing car use worldwide. The GFEI partnership works towards the improvement of average fuel economy 
(reduction in fuel consumption per kilometre) of 50 per cent worldwide by 2050.

Non-motorised transport and public transport
UNEP recognizes the benefits of ‘mode shifting’, which implies the change from private motor vehicle use to public transport  
and non-motorized transport (NMT), such as walking and bicycling, through better planning and infrastructure. Through its  
Share the Road programme, UNEP also works to catalyse policies in government and donor agencies for systematic investments 
in walking and cycling road infrastructure, linked with public transport systems, such as Bus Rapid Transit (BRT) systems. 

 
-

 

experts speak about biofuels being an “interim” solution that 
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Figure 3.  The carbon intensity of travel

PL ANES, TRAINS AND AUTOMOBILES … AND SHIPS, TRAMS, BIKES AND FEET

UNEP project
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GETTING AROUND: 
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With a world population expected to hit nine billion in the next  

 
 

nced biofuel technologies now focus on agriculture and food 
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sions from energy production and reduced emissions from farm 

 
challenges at the same time

are failing to keep pace with the rapidly rising demand due to 

62
37

36
27

22
13

12
11

10
7.7

7.1
5.3
5.2
4.9
4.6
4.5
4.3

3.4
3.2

3.0
0 10 20 30 40 50 60 70

Portugal

Thailand

India

Spain

France

Belgium

Austria

Denmark

Poland

Netherlands

Canada

Italy

Finland

United Kingdom

Sweden

Japan

China

Brazil

Germany

United States

Terawatt-hours per year

Figure 4. Bio-power generation of top 20 Countries, annual average 2010 – 2012



13

PL ANES, TRAINS AND AUTOMOBILES … AND SHIPS, TRAMS, BIKES AND FEET

Voulez-vous Vélib’?
The streets of Paris will never be the same after the intro-
duction of a bicycle-sharing scheme. Since 2007, Parisians 
can rent one of 23,000 bicycles from 1,800 stations 
throughout the city (one every 300 metres in any direction) 
through a subscription service where the first 30 minutes 
of rental are free. 

When he was first proposed the creation of a public bicycle- 
sharing system in 2007 to reduce tra!c in the French 
capital, many Parisians laughed at their mayor, Bertrand 
Delanoë. After five years of operation, however, the largest 
system of its type in the world has transported 138 million 
people on 23,000 rental bicycles. 

In 2013, Vélib’ (a combination of “vélo”, which means 
bicycle in colloquial French, and “liberté”, or freedom) had 
225,000 subscribers out of a total urban population of  
2.3 million, and 31 communities on the outskirts of Paris, 
have joined Vélib, which serves as a model for other  
34 French cities. Vélib’ has also spurred development of 
similar initiatives in numerous cities around the world,  
from Barcelona to San Francisco and New York.

Vélib’ has inspired Parisians to rediscover their passion for 
cycling to make 200,000 trips a day on privately owned 
bicycles. In total, the number of bicycles in Paris has 
increased 41 per cent since 2007. During the same period, 
motor vehicle tra!c has decreased by 25 per cent.

The programme has been followed by the car-sharing 
scheme Autolib.13

in international trade in biomass and the creation of large feed-

The biofuel industry increasingly recognizes the seriousness of 

 
 

Roundtable for Sustainable Biomaterials12  
 
 

Solutions to these issues rely on a combined support at the policy 

-

Where have all the algae gone?
The single cell organism responsible for “pond scum” may 
hold the promise for third-generation biofuels. Some of 
the current R&D recipes are elegant and mimic the Danish 
example of solving several problems at the same time: take 
CO2 from the smokestack of a coal-fired power plant, mix 
it in a “bioreactor” with algae and water. Add sunlight and 
presto – biofuel! Environmental considerations still need to 
be assessed and addressed where these exist, however;  
a good example being the large land and water requirements  
for some production technologies. Still, airline companies 
have been trialling a mix of biodiesel made from oil extracted 
from algae in their jet engines with positive results  
(see below). 

The current verdict: A potentially elegant destination in 
principle, but still too expensive. 
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seismic shift under way to substitute electrons for gasoline and 

with it new opportunities that seemed impossible a decade ago 

 

stations based on electricity generated from renewable energy 
sources that is free if the customer waits about 20 minutes to 

 
increase the share of clean electricity to power its trains from  

Up in the air

 
 
 

 
 
 

 
replacement that meets the same exacting technical standards 

 
 

 

-

Clean Energy Voyage will track closely to the 

GETTING AROUND: PL ANES, TRAINS AND AUTOMOBILES … 

Car love decreasing?
Today’s 16 to 34-year-olds in the United States are not like 
their parents when it comes to the automobile. From 2001 
to 2009, the average total annual distance travelled by this 
age group in cars decreased 23 per cent.14 This reduction 
has meant that by 2011, the average American was driving 
six per cent fewer kilometres per year than in 2004.

Fuelled by social media and other new technologies, this 
decline was independent of employment status. The same 
youth group cycled 24 per cent more often, walked 16 per 
cent more frequently and travelled 40 per cent more  
kilometres by public transport. The percentage of young 
people without a driving licence rose from 21 to 26 per cent.

As with energy demand that is falling in many places, the 
shift away from motorized personal transport has financial 
and social implications for infrastructure planning, particu-
larly where the past focus has been concentrated on roads. 

40%

30%

20%

10%

0

-10%

-20%

-30%

Licences

Figure 5.  Changing youth travel patterns 
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In Kenya, about 82%  
of the population doesn’t have  
access to modern energy services.

GIGIRI, KENYA

BOARDING:

In the course of history, there comes a time when humanity is called to shift  

to a new level of consciousness, to reach a higher moral ground. A time when  

we have to shed our fear and give hope to each other. That time is now.

Wangari Maathai 

 

Kenya hopes to  
generate about 27%  
of the country’s electricity from  
geothermal sources by 2031.
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Greening the blue 
UNEP coordinated e"orts across UN organizations to 
prepare the first GHG inventories in 2009, and to develop 
carbon emission reduction plans for each UN organization. 
Today, 63 organizations chronicle their GHG footprint. 

In 2010, UNEP also launched the UN-wide campaign 
called “Greening the Blue” to highlight ways in which sta" 
could facilitate measures to reduce their environmental 
footprint.

BOARDING:

 

But more than any of that, this building is a living model 

of our sustainable future. 

 Ban Ki-moon, Secretary General, United Nations

UNEP project
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KENIA GIGIRI, KENYA

Shine the light

These projects will allow more Kenyans to access an electricity  
grid that currently reaches only 5 per cent of rural Kenyan house-
holds. Until it does, rural and unconnected Kenyans are increas-
ingly working and studying by solar light. In the tea growing 
centre of Kericho, for example, sales of solar torches, task lights 
and room lights increased from 37,000 units in 2009 to more 
than 175,000 units in 2012, with growth expected to continue.

Part of this growth is due to a dramatic improvement of the  
quality of products, with more than 27 different models of solar 
lights meeting the Lighting Global Quality Standard15 in 2012, 
compared with none in 2009. Another reason is the efforts of 
several organizations to promote solar lights, such as Lighting 
Africa and the One Acre Fund.16

there is evidence that children of farmers with solar lights study 
more hours each night and have better school performance.

With the increased availability of quality-assured solar lights, a 
market survey in the three Rift Valley towns – Kericho, Kapkugerwet 
(Brooke) and Talek – found a large number of solar lighting  
products with low or uncertain quality were still on the market. 

quickly erode an entire market and greatly weaken an entire  
region’s clean energy sector. Improving the access 

 
 

Initiative17 to accelerate a global market transformation to  
environmentally sustainable lighting technologies, such as solar 
lights. Solar lights are an important part of the  
Voyage and their growing use depends on continued monitoring 
and consumer education.

Better heat, better breathing

Kenya is a country whose rural communities also rely heavily on 
biomass cookstoves. Improving this device can have a large and 

and pressure on local forests, as well as fuel costs for house-
holds, and decrease in smoke and fumes that cause respiratory 

has been working for more than a decade to improve the use of 
 

18 
19  

project in Ghana has already supplied more than 50,000 homes with  
 

pursues its ambitious but achievable goal to foster the adoption 
of clean cookstoves and fuels in 100 million households by 2020. 

The Clean Energy Voyage in Kenya is a postcard from 

the heart of what is possible. In a region where human 

civilization is thought to have been shaped, East  

Africa’s energy sector is creating a compelling path 

that other countries can follow. 

Following their successful trial in 2010 the One Acre Fund 
marketed solar lights to all their Kenyan clients in 2011. 
More than 10,000 farmers opted to purchase a US$20 
solar light package for general home lighting and cell 
phone charging. This gave farmers a substantial economic 
advantage, saving them an average of US$36 per year in 
kerosene for lamps, batteries for flashlights and phone 
charging costs, while allowing them to earn US$16 from 
neighbours to charge their cell phone batteries. In total, 
the solar light programme put US$178,000 back into 
communities in 2011.
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GERMANY
 Our dependence on fossil fuels amounts to global pyromania, and the only  

Hermann Scheer

 

NEXT STOP: 

Germany’s expanding renewable  
power industry will account for over 

0.5 Million  
jobs by 2030, an increase of more  
than a third from current levels.

On 25 May 2012,  
Germany  
reached a power  
production  
peak of  22GWh,  
enough to meet half of national  
electricity demand at that time. 
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The distinctive success of the German solar PV industry can be 
measured on 15 April 2013, when the country’s 1.3 million solar 
power systems set a new domestic and world record of 22.68 GWh 
just after noon (see Figure 6). The 167 GWh of solar electricity 
covered more than 12 per cent of the total German electricity 
consumption on this typical Monday in April.20 

The German transition to a clean energy economy, or Energie- 
wende, has been developed through an overarching national  
policy to shift from a focus on energy demand to a focus on  
energy supply, and a shift from centralized to distributed  

The Energiewende has driven a series of steady and carefully  
targeted policies that had an impact on solar PV installed capacity 
which, in March 2012, reached 32 GW from a mere 6 GW in 2008. 
This increase helped Germany double the renewable share of its 
total electricity consumption in the past six years to 23 per cent 
in 2012. With forecasts to double again by 2025, such progress 
would be well ahead of the country’s 50 per cent target for 2030, 

80 per cent in 2050. 

 
 

German states generated almost 50 per cent of their electricity 
from windpower. During spring of 2012, 50 per cent of the country’s  
electricity was generated from renewable at one point of time, 

German energy productivity advanced across all sectors to the 
point where Germany is becoming the world’s most energy- 

country’s weather-adjusted primary energy use fell 11 per cent 
and carbon emissions dropped 25.5 per cent, while real GDP rose 
37 per cent.

Although Germans have travelled much further down the clean 
energy road, particularly with solar PV, it has not been without 
hitting a few potholes. As the industry matures, normal trade 
“bumps” have arisen over rules governing imports and exports 
that are believed to be contrary to previous agreements. These 

 
important international issues that will arise as the clean energy 
sector progresses.

The German states and municipalities understand the economic 
importance of clean energy. The sector has already produced 

-
cial crisis when employment in the sector grew by 10 per cent.21 

Their renewable energy capacity helped German communities 
avoid a bill of €6 billion for energy imports in 2011, which enabled 
more investment in local development. German municipalities 
can also expect at least €1.2 billion a year in tax revenue from the 
use of renewable energy by 2020.22

in collectively run systems for the generation of electricity and 
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Figure 6.  Solar PV record output in Germany

GERMANY
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NEXT STOP: 

 
 
 

 
 
 

 

 

 
 

The second policy is critical and often debated: utilities are  
required to pay the feed-in tariff for each renewable energy 

Individuals 35%

Others 1%

Commercial/
Industrial 14%

Regional/
Muni Utilities 7%

Fund/Bank 13%

Major Utilities 5%

Project Planner 14%

Farmers 11%

Figure 7. German ownership share of renewable energy assets

Share of Germany’s 63,000 MW 
Renewable Energy Market

Taking Feldheim 
The small rural town of Feldheim lies in the gently rolling 
countryside of Brandenburg, southwest of Berlin. In 2008, 
the town was able to produce 100 per cent of its energy 
through wind power and a biogas plant. It also decided to 
build its own new smart grid, which was completed in  
October 2010 with each villager contributing €3,000.  
Now the citizens of Feldheim pay about 31 per cent less  
for electricity and 10 per cent less for heating. The project 
has created about 30 jobs in Feldheim.

The town also generated something else – international 
interest. The mix of energy e!ciency and renewable energy 
attracted 3,000 visitors in 2011 from Australia, Canada, 
Iran, Iraq, Japan, North Korea, South Korea and South 
America. 
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GERMANY

-

23

 
continues to fall each month in line with a stable policy that 

24

Energiewende
industrialized market economy can make the energy transition to 

 

solar and wind power to meet 100 per cent of its energy needs 

Berlin and Munich aim for the future 
Munich plans by 2025 to meet all its electricity demand  
from 100 per cent renewable power using a mix of hydro, 
solar PV, geothermal, biomass, biofuels and e!ciency.  
The city’s plan will incorporate solar PV farms in the German 
states of Saxony and Bavaria, as well as in the wind farms  
in the North Sea.

In Berlin, a petition signed by more than 250,000 Berliners 
has put ownership of the city’s distribution network at the  
ballot box. Berliners want to significantly increase the 
amount of renewable energy in their energy mix, which is 
currently less than 2 per cent of the total electricity supply.
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CAPE VERDE 
AND OTHERS,  
TOWARDS A CLUB 100

Islands provide replicable models for many more communities 

 isolated by water, desert or just distance from the grid.

Jose Maria Figueres

 

 
25  

Cape Verde aims a share of  
100% of energy from renewable by

2020

IN TRANSIT:

Close to 80%  
of the world’s energy supply  
could be met by renewable 
by mid- century with the right  
enabling public policies. 
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In 2012, while you were probably going about your business, a  
village in Cape Verde’s westernmost island called Monte Trigo 26 

27

idyllic holiday destination that guarantees a real adventure – it’s  
 

2 small island state is on 

 

 

world how to join the upcoming Club 100  

crisis alone, but they do inspire by example and remind other 
 
 

how to move rapidly and globally to an economy based on 100 per 

Club 100 th century, 
almost everyone thought the idea behind it was as mythical and 

Club 100  

 
 
 

While some cities have set explicit 100 per cent renewable energy 
 
 

 

 

 
encourage business engagement and innovations, and gain public 

 

 

 

Commission with support of the Austrian and Spanish 

-

awareness raising and the implementation of demonstration 

CAPE VERDE AND OTHERS, TOWARDS A CLUB 100 
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IN TRANSIT: 

In March 2013, Denmark’s wind turbines generated more 
than 100 per cent of the electricity for the Scandinavian 
country’s six million citizens. In the previous year, wind  
energy provided nearly 30 per cent of Danish electricity, 
with biomass contributing another 14 per cent. Together, 
these renewable energy resources put the country well 
on target to reach 33 per cent in national energy mix by 
2020.30 “I think it’s doable, I think it’s necessary, and  
it’s also good for the economy,” said Martin Lidegaard,  
Danish Energy Minister in 2012. 

energy supply with renewable energy in the medium- to long-term  
(see Destination Germany). 

The move to Club 100 has been so strong that several organi-
zations are now tracking progress towards 100 per cent clean 
energy, including Go100 per cent.org28 and renewables100.org29.

Pioneering clean energy

Half a world away from Tokelau, and in a much colder climate, 
another island state demonstrates what can be done when  
a country puts its mind to eliminating fossil fuels by using  
abundant local renewable resources to create an economy based 
on clean energy. 

Iceland is often cited for its 100 per cent use of renewable energy 
to generate electricity, but only two generations ago the country 
of 300,000 people used coal and oil to heat and power homes 

shrouded the capital.

In the early 1900s, however, farmers began constructing small 
hydropower plants and piping hot water from geothermal pools 
to heat homes, farms and greenhouses. Several decades later, in 

applications. 

Today, Iceland generates 100 per cent of its electricity from re-
newable energy: 75 per cent from large hydro, and 25 per cent 

of its demand for hot water and heat with geothermal energy, 
primarily through extensive district heating systems. Together, 

primary energy needs for electricity, heat and transportation.  
In the process, Iceland has become a leader in geothermal  
development and exports its technical expertise worldwide.

Iceland has also been able to use its local renewable energy  
resources to provide electricity at highly favourable prices to  
three large aluminium smelters. These smelters together consume  

when electricity prices around the world are rising. It must 
be noted, however, that locating energy intensive industries  
where abundant renewable energy is available avoids the  

 
aluminium which would have otherwise been processed anyway 
elsewhere to meet global demand. 

Due to its low-cost green electricity and reliable transmission 
system, Iceland is also attracting new industries, including those 
in the knowledge economy. The business of IT industry server 

and 50 per cent less expensive than in Western Europe. It is, 
therefore, a great opportunity for Iceland to pursue its economic 
growth and reduce its carbon emissions at the same time.

Potential members of the upcoming 

Club 100

of 100 per cent renewable energy sources for heating and electric-
ity by 2030, while Scotland has targeted a 100 per cent renewable 
energy electricity supply by 2020, mostly from wind energy.
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CAPE VERDE AND OTHERS, TOWARDS A CLUB 100 

Across the Atlantic, several cities in the United States are  
planning to join the club. After a tornado levelled their city in 
2007, the citizens of Greensburg (Kansas) decided to do things 
differently and rebuild with 100 per cent renewable energy.

When visitors cross the Golden Gate Bridge to San Francisco, 
they are entering a city working to turn its dream of 100 per cent  
renewable energy into reality. The city has already achieved the 
Kyoto Protocol target of reducing GHG emissions to 7 per cent  

have reduced municipal, commercial and residential energy use 
by 45 MW – enough to power more than 45,000 households. 
Throughout the city, more than 15 MW of solar PV have been 
installed, as well as 3.5 MW of biogas cogeneration at the city’s 
wastewater treatment plants. 

All public transportation in San Francisco run on electricity or 
biodiesel. The city is replacing 17,600 older streetlights with 

kWh per year. Virtually the entire municipal electricity load, about 

carbon-neutral hydropower.

 
reduce residential energy consumption. The city’s 10-year  

the current amount of solar PV installed citywide by 2017.

And the private sector?

It’s not only cities and regions that are joining the club. Private 

from using 100 per cent renewable energy in their operations. 
The US retailer Walmart is moving to join Club 100 with a 600 per 

2010 levels, while simultaneously reducing the energy intensity 
of its buildings by 20 per cent compared with 2010 levels.

The company maintains 150 solar installations in seven countries.  
In California alone, 75 per cent of facilities use some form of  

 
energy projects would eliminate the need for roughly two US fossil  
fuel power plants and generate more than US$1 billion annually 
in energy savings once fully implemented.

Google also plans to join the club. The company has invested more 
than US$1 billion in wind and solar projects that generate 2 GW of 
clean electricity, enough to provide 30 per cent of the company’s 
current electricity needs. Google pays more for this clean energy 

pricing contracts for renewable energy will eventually be cheaper 

As a destination, Club 100 is increasingly a “must go to” place 

Voyage. 

the view of both the present and future. It’s superb. 

More than ever, we know that our goal to be supplied  

100 per cent by renewable energy is the right goal and 

especially powerful … The math adds up pretty quickly 

– when we use less energy that’s less energy we have to 

buy, and that means less waste and more savings. These 

new commitments will make us a stronger business, and 

they’re great for our communities and the environment. 

Mike Duke, CEO of Walmart 
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CHINA
 

Al Gore

 

In 2012, China was  
responsible for almost 

one-fifth 
of total global renewable  
energy investment. 

In 2010, the renewable energy sector  
contributed to the nation‘s GDP 
by US$ 63 billion and created about 

4.35 millions jobs. 

NEXT STOP:
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CHINA

China is on target to reach 200 GW by 2020, which would surpass 
the 120 GW target set in 2008 under the Government’s “Three 
Gorges of the Sky” project. Reaching this goal would give China 

predicted in 2000.

Speeding up

Several thousand kilometres away, travellers can board a maglev 
train from Shanghai’s airport and speed 50 km to the city centre in 
just seven minutes. Some of the electricity for the high-speed train 
comes from clean power generated by solar cells, wind turbines 
and other equipment made by a hundreds of local companies. 

Almost as rapidly as its trains, China has become the number one 
destination for clean energy in the world. Some may have more 
advanced technology sectors, but no other country has developed 
more total renewable energy capacity than China more quickly, 
and impressively. In 2012, China was once again the dominant 
country for investment in renewable energy, with investment  
rising by 22 per cent from 2011 to US$67 billion.

China’s largest renewable energy capacity comes from hydro 
power, with an already 212 GW installed base and a target to 
reach around 325 GW by 2015. 65 per cent of the world’s 200  
million solar water heaters31 are installed in China. This  
represented 170 million square meters of solar water heaters in 
2010, and a policy target was set to reach 300 million by 2020.

China’s bioenergy efforts are also noteworthy. In 2011, it  
produced 2.3 billion litres of biofuels, mostly ethanol. Policy  
targets of 10 million tonnes of ethanol (12.6 billion litres) and 
2 million tonnes of biodiesel (2.3 billion litres) exist for 2020.  
In 2011, the country had 4 GW of biomass power and a policy 
target of 30 GW by 2020.

It is with solar PV, however, that China may have made its most 

of the world’s solar PV modules, with 90 per cent of the 20 GW 
production in 2011 exported. These exports earned companies 
nearly US$2 billion in 2011 from the United States and US$40 
billion from the eurozone, where 60 per cent of China’s solar  
productions were installed.

Although slow to develop, the domestic market is now starting 
to expand rapidly as exports drop to 70 per cent of production, 
due in large part to lower European feed-in tariffs and new  
tariffs on Chinese solar panel imports, as well as a more supportive  
domestic policy environment. At the end of 2012, China had nearly  
5 GW of solar PV installed domestically, up from less than one 
GW in 2010. Domestic installations were 10 per cent of the total 
PV market for 2012 when China overtook Japan as Asia’s largest 
solar PV market. 

The rapid market change is reflected in China’s renewable  

by 2020, which was later increased to 5 GW and then 20 GW. 
The government’s Golden Sun programme, which was launched 
in 2009, approved projects totalling 1.7 GW in 2013, up from the 
1 GW originally planned. In 2012, China announced that the target  
would be 50 GW by 2020 32, and there are some experts who  

In its 12th Five-Year Plan, China has set an overall renewable  
energy target of 9.5 per cent of the overall energy consumption 
in the country by 2015. Of the 90 GW of electric capacity newly 
installed during 2012, renewable energy accounted for more than 
one-third, and non-hydro renewable energy capacity was more 

 
decided to cap GHG emissions in 2013.

International support

China’s success in the clean energy sector is due in large part to 
the combined efforts of the national government, supplemented 
with support from international organizations. Many efforts begun  

for example, is a fundamental and often costly step for industry  
development, particularly if products need to meet stringent  
export standards.

In 1999, the Renewable Energy Development Programme, which 
was funded by the World Bank and the Global Environment 
Facility (GEF), helped to establish and develop the China General 

Centre is able to certify wind turbines, solar electric products and 
solar water heaters.

The Programme also stimulated market demand, helping more 
than 400 000 Inner Mongolian yak-herding families access 
cleaner solar lighting.

A similar programme, the US$100 million China Renewable  
Energy Scale-up Programme – or CRESP – also helped to further  
develop China’s renewable energy sector by developing more  
effective clean energy policies and laws, as well as improving the 
renewable energy industry supply chain, including production, 

China’s rapidly evolving renewable energy sector demonstrates 
what can be achieved in a short time when national resources 
and international support are concentrated on an ambitious goal. 

Clean Energy Voyage. 

UNEP, China launch Global Efficient 
Lighting Centre 
E"orts by developing countries to transition rapidly to 
energy e!cient lighting received a significant boost with 
the 2012 opening of the Global E!cient Lighting Centre 
– UNEP Collaborating Centre for Energy E!cient Lighting 
(GELC), in Beijing, China.

Launched by the UN Environment Programme (UNEP)  
and the National Lighting Test Centre, GELC assists 
developing and emerging countries in the establishment 
or strengthening of national and regional lighting testing 
laboratories. Projects undertaken by GELC include lamp 
quality testing conducted with countries participating in 
UNEP’s en.lighten initiative. Understanding how lighting 
products perform and how to measure their performance 
builds capacity for measurement, verification and  
enforcement programs in developing countries.

UNEP project
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WALL STREET 
BAZAAR

My greatest challenge has been to change the mindset of people. Mindsets play strange  

tricks on us. We see things the way our minds have instructed our eyes to see.

Muhammad Yunus

 

 

NEXT STOP:

Investing US$ 170 billion 
annually in energy  
e!ciency worldwide  
could generate savings  
of up  
to US$ 900    
 

billion 
 per year. 

Replacing all ine!cient  
lightning worldwide  
would save  
countries

  

almost US$  110 billion  
annually and reduce global  
electricity consumption by 5%. 



29

WALL STREET BAZA AR 

0 30 60 90 120 150

Solar

Wind

Biomass & Waste

Small Hydro

Biofuela

Geothermal

Marine

140 -11%

-34%

+20%

+13%

-10%

-40%

-44%

80

9

8
5

2

0.3

Over the past decade, however, that attitude has almost been 
entirely turned on its head. When investors began to perceive a 
new crop of renewable energy investments as no more risky than 
other standard forms of infrastructure, the clean energy sector in 
2011 received more than US$279 billion of investment, up from 

-
ment in clean energy power plants surpassed that of conventional  
fossil fuels. 

Investment in renewable power and fuels (including small hydro-
electric projects) in 2012 was US$244 billion, down 12 per cent 

 
regulations forcing banks to reduce long-term lending, and  
renewable energy stocks under-performing due to maturing solar  
and wind sectors where temporary over-capacity has driven  

more capacity was installed in 2012 than in 2011.

The trends were not all down, nonetheless. The highlight of 
2012 was a further shift in activity from developed to developing 
economies where investment increased 19 per cent to a record 
US$112 billion. 

In the European Union, investments in renewable energy  
accounted for more than 71 per cent of total electric capacity 
additions in 2011, bringing renewable energy’s share of total 
electric capacity to 31 per cent (see Figure 5). Solar PV alone 
represented almost 47 per cent of new installed capacity.

 
of supportive policy that created positive market signals for  
investors. These included renewable energy targets, feed-in  

market signal is government-supported research and development 
(R&D), which has led to dramatically lower costs for clean energy  

2011 and 2012, changing policy signals can greatly affect the  
investment climate for the clean energy sector. 

Figure 8.  Global new investment in renewable energy by sector, 2012   
 and growth on 2011, $BN

Growth 

UNEP’s initiatives to drive clean energy 
investments 
In the early 1990s, UNEP began working with the finance 
sector to increase the engagement of the financial community 
in the clean energy and other sectors. The UNEP Finance 
Initiative34 (UNEP FI) is a global partnership with more  
than 200 institutions, including banks, insurers and fund 
managers.

In 2011, the Frankfurt School UNEP Collaborating Centre  
for Climate and Sustainable Energy Finance35 was  
established as a joint venture with the German Government.  
UNEP’s Seed Capital Assistance Facility36 (SCAF) is  
designed to support clean energy entrepreneurs at the  
earliest “seed” stage of a project. The Seed Capital  
Assistance facility operates as a Public Private Partnership, 
working with commercial investors to help them develop  
and finance early stage investments in a wide range of  
developing countries. 

With this support, for example, the Evolution One Fund,  
Africa’s first clean tech fund, made an initial US$680,000 
seed investment to prepare a 80 MW wind farm in  
South Africa that has since mobilized US$138 million in 
construction finance. In Tanzania, SCAF support has  
helped the fund make a US$300,000 seed investment  
in a 10 MW small hydro plant that will help the country  
overcome its current power deficit and dramatically  
reduce emergency diesel generation that costs  
US$0.40-US$0.50 per kWh to operate. In total, the SCAF 
partner funds aim to finance more than US$2 billion of  
clean energy infrastructure in the developing world,  
including US$30 million at the early seed stage. 

UNEP project
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NEXT STOP:

One of the newest investment trends is an increasing focus 
on new markets. As more developing countries join the 118  
countries already supporting clean energy policies, investment 
in these countries is now nearly half the total. Furthermore, the 
fastest growth is now occurring outside previous hotspots such 
as China, particularly in Africa where investment quadrupled in 
the past four years to US$12 billion annually. In 2012, a number  

 
10 largest deals globally.

This investment is being encouraged by a number of interna-
33, for 

more than US$19 billion to develop clean technology, such as the  
Ouarzazate solar project as part of the Middle East and  
North Africa (MENA) cooperation (see Destination: Maghreb). 

A different “class” of traveller

starting to emerge. Pension funds and large institutional inves-
tors looking for stable, safe and long-term options can see the 

at project ratings, feed-in tariff validity periods, project design 
lifetimes, construction performance risk and the variability of  
renewable energy resources. 

One option being explored by utilities and pension funds is a 
 

project with short-term funds and then sells a share of the project 
to pension funds. Dong Energy is one utility that has piloted this 
approach with 49 per cent pension-fund ownership.

 

Main street

In January of 2013, a US-based company called Mosaic was  
looking for US$313,000 to fund four renewable energy  
investments. When Mosaic 38 posted these investments online – 
offering a 4.5 per cent return to investors who could participate 
with loans as small as US$25 – the company’s co-founder, Billy 
Parish, thought it would take a month to raise the cash. 

Within 24 hours, 435 people had invested and the projects were 
sold out. The company had spent just US$1,000 on marketing 
and in the next three months raised US$1.1 million for a dozen 
solar projects. Now, the company is connecting with other solar  

10,000 people have already registered to invest.

Normally the domain of much larger transactions, Wall Street has 
been joined by a viral, Internet-enabled process called “crowd 
funding”. Mosaic is just one of several new companies looking for 

Some mainstream investors have also seen the opportunity. Warren  
Buffett’s MidAmerican Energy Holdings Company’s US$850 million  

public bond offering for a US solar PV project had been deemed 
“investment grade.” The offering was oversubscribed by more 
than US$400 million and the company has now launched a  
second round to raise potentially US$1.25 billion more.

The increasingly inclusive club 

As investment expands in different ways from Wall Street to 

have seen their previously exclusive services bypassed. Energy  
utilities are also feeling the effects of new market entrants and 
new funding models. 

Reactions have been mixed, although it is clear that many  
executives in the power sector are struggling to understand 
the new and evolving models of distributed generation with its  
powerful nexus of continuing decreasing costs for clean energy 
that will eventually cross the holy grail of “grid parity”. Passing 
this point will encourage a raft of customer decisions to become 

system. These decisions will directly and indirectly affect a utility’s 
bottom line. 

In the United States, for example, First Solar signed an agreement 
with the El Paso Electric Company in 2013 to sell solar electricity  
for less than half the cost of power generated from typical 
coal plants. In Australia, the cost of electricity from solar PV is  
estimated at less than half the cost of buying it from the grid (see 
Destination Australia).

Utilities are also coming to grips with the new reality that  
electricity demand forecasts may be wrong, and in some  
cases, very wrong. They then face a triple threat: other technologies  
delivering the same energy service at a lower cost “without the 

and a decreasing price for their product as more and more clean 
energy is delivered to the grid at lower prices. 

In this new distributed model, planning for load growth is also 
highly compressed and less risky than the multi-year planning for 

Going offshore 
In May 2013, Dong Energy finished erecting the last wind  
turbine at the 400 MW Anholt o"shore windfarm in  
Denmark37 that now supplies clean power to 400,000 house- 
holds, which is equal to 4 per cent of Danish electricity 
demand. Ownership of the project is split between  
Dong Energy and two pension funds: Pension Danmark, 
a customer-owned labour market pension fund covering 
600,000 individuals employed in 22,000 companies  
within the private and public sector; and PKA, the largest  
administration company for occupational pension funds 
administrating eight occupational pension funds with a total 
of 245,000 members, 90 per cent of whom are women. 
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conventional power plants. Multi-megawatt solar PV plants, for 
example, are now built in eight to 10 weeks, while wind projects 
take six to nine months. New entrants that can operate at this 
pace have an advantage in the evolving market. 

Utilities are also dealing with solar leases and other forms of 

customer base. Some solar leases have a zero upfront cost, where 
customers simply allow a PV array to be placed on their roof from 
which they purchase cheaper electricity. In 2012, for example, 
third-party-owned solar capacity represented 74 per cent of  
California’s home solar market.42 Much of that market’s 
growth comes from low- and median-income areas where the 

Community-owned power assets, including transmission and  
distribution, are also rising in popularity (see Destination Germany).  
If this weren’t enough, new energy storage technologies at the 
start of their development curves are further disrupting the 
centralized electricity model. Advanced batteries, fuel cells,  

 
combine with renewable energy to produce a system that can 
provide electricity and heat on demand and at any scale. This will 
soon end the myth that renewable energy cannot provide power 
when it is needed. 

And if more and more people decide they can get an electricity 
service “without the wire” from a grid network – as they do with 
their mobile communication service – utilities will have to trans-

Wall Street. 

At that point, they may well wonder, “for whom the closing bell 
tolls”. 

Modular approach 
In less than a decade, installations of utility-scale solar PV 
plants have increased from 10 MW to nearly 600 MW (see 
Antelope Valley solar farm39 in California). Companies are 
developing standard “power blocks” of several megawatts 
that can be individually financed and simply repeated over 
and over to meet the specifications of a particular plant. 
Such a modular approach has helped achieve a 50 per cent 
reduction in balance-of-system costs in just two years.40 
Companies are starting to compete in a market “sweet 
spot” of 10 MW to 50 MW installations in places such as 
California, where 97 per cent of new electricity generation 
capacity into the state’s grid in the second half of 2013 – 
nearly 1,600 MW – will be from solar projects.41 This decen-
tralized and modular nature of renewable energy completely 
changes the way energy infrastructure can be planned and 
developed, particularly in regions such as sub-Saharan 
Africa, where power infrastructure needs are greatest.

Green Climate Fund Readiness  
Programme 
Developing countries will soon have at their disposal a 
significant new form of finance to help them respond to the 
challenges of climate change following the approval of the 
Governing Instrument of the Green Climate Funds (GCF)  
at the United Nations Climate Change Conference in 
Durban in 2011. 

UNEP, in collaboration with the United Nations Development  
Programme and the World Resources Institute, is setting up 
a GCF Readiness Programme to assist countries to prepare 
to access and manage GCF funding both institutionally 
and in terms of private-sector engagement. By o"ering 
results-oriented support for climate finance readiness, 
the Programme will help strengthen national institutional 
frameworks in the target countries, help to identify climate 
change activities with high funding priority for the countries 
and facilitate increased investment of the private sector in 
climate-relevant areas. This will accelerate the implemen- 
tation and replication of successful climate change  
mitigation, REDD+ and adaptation e"orts, and thereby  
allow countries to increase their resilience to climate 
change and to advance in their transition towards low- 
carbon socio-economic development. In addition, feeding 
back lessons learned at the country level to the GFC Board 
will help the GFC design its operations in ways that  
reflect the needs of developing countries. 

This project is part of the International Climate Initiative and 
funded by The Federal Ministry for the Environment, Nature 
Conservation and Nuclear Safety. For more information, 
visit: www.international-climate-initiative.com 

UNEP project
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MAGHREB
I’d put my money on the sun and solar energy. What a source of power!  

I hope we don’t have to wait until oil and coal run out before we tackle that.

Thomas Edison

 

NEXT STOP:

In the MENA (Middle East  
and North Africa) investment  
topped US$2.9 billion in  
2012, up 40% from 2011 and 

+650% 
from  

 2004. 

In Morocco, US$ 9 billion  
will be invested to build 2 GW  
of solar power by 2020.  
Enough  

to supply 40%   
of the nation’s electricity needs. 
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Morocco – All aboard the solar express

After taking the train to Marrakech, clean energy voyagers to  
Morocco who travel a bit further can visit Ouarzazate, home 
to the first phase of what will eventually be one of the largest  
projects of its type. Under Morocco’s national solar plan,  

 
concentrating solar power (CSP). 

estimated cost of US$9 billion.

 

of investment and hence the cost of electricity. Morocco is aiming  
 

is exploring the opportunity to export clean electricity to  

 
produce 42 per cent of the country’s electricity from clean  

its energy – the largest importer of energy in the North African 
region – and a signal to the region that clean energy is a main
stream destination.

Hot times in Tunisia

The clean energy traveller looking for a hot shower in Tunisia may 
well look up to the roof and a solar water heater that captures the 
country’s abundant solar resource. As in many parts of the world, 
however, the purchase price for a solar water heater can be many 
times the total monthly earnings of most households. 

for many families, even though a solar water heater can pay for 

lend for what they see is an unfamiliar clean energy technology. 

subsidized. 
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offer two key incentives: an interest rate reduction and a guarantee 
for commercial loans.

 

stands out as an example of how international and local public  
 

preventing the widespread use of solar water heating. Through 

more than US$200 million.44 

with repayments made through a customer’s monthly electricity 
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bill. The credit mechanism also includes a 20 per cent subsidy 
of the total initial cost, which makes solar water heaters cost  
competitive with LPG. MIF also provided loans with discounted  
interest rates, which were phased out after 18 months as the sector  
developed. 

One of the key factors that stimulated the market for solar water 
heating was the involvement of the national utility, STEG45, as a 
channel for credit recovery through a customer’s electricity bill. 
The initial average bank consumer loan had an interest rate of 
12 to 13 per cent. With STEG’s involvement in recovering loan 
payments through the electricity bill, banks lowered interest 

 
 

mechanism led to a policy change as well, with the Tunisian  
Government making the 20 per cent capital cost subsidy legally 
permanent. 

The Facility has also tackled supply-side barriers through  
 

comprehensive communications campaign to promote and 
strengthen the demand for solar water heaters.

-

markets that include hotels and other service industries, as well 
as mechanisms for photovoltaic technology and the industrial  
solar water heating markets in Tunisia. 

The program has been replicated beyond Tunisia’s borders. In 
Montenegro, which has the highest level of sunlight in Europe, 
UNEP is also developing a joint program with the government 
to build a sustainable, long-term residential solar water heater  
market by financing low-interest loans and subsidizing capital  

 
public-private partnership to promote solar water heating in the 
service and tourism sectors of the Red Sea and South Sinai. 

Mediterranean Investment Facility  
by the numbers 

2 of solar collectors installed in 166,000 
systems in 2005-2012 

 
and US$15 million of avoided expenditures from LPG 
savings in 2005-2010 

 
100 in 2002 to 1,200 in 2010, while solar water heating 
suppliers increased from 8 in 2002 to 50 in 2010 

 
US$120 million, which included US$107 million of  
manufacturing activity 

and up to 7,000 indirect jobs have been created in the 
solar water heating sector 
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NEXT STOP:

 

Bloomberg New Energy Finance 

In 2012, 

14 times 
more solar photovoltaic panels 
were installed than in 2007. 

Global photovoltaic capacity 
has been increasing at an  
average annual growth 
rate of  
more  
than

  
            40%  
since 2000.
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In April 2013, the one-millionth solar PV system was connected 
to Australia’s national grid. This made one in every 10 Australian 
homes a “micro-power station”, generating clean electricity to 
power homes and businesses, and even exporting clean electricity  
to power their neighbours. Per capita, Australia has even more 
solar power from solar PV than Germany. 

Less than 20 years earlier, however, there was none. Such is this 
growth rate that if AU$1,000 was invested at the same time and 
grew at the same rate as solar installations, the investor would 
now be a billionaire.

 
electricity grid was the Solar One Project in July of 1994 on 
Queensland’s appropriately named Sunshine Coast. Solar One 
used the combination of solar water heating, gas cooking, energy 

 
power than the home consumed, while demonstrating the technical 
means to connect thousands of micro power stations to grids 
throughout the vast Australian continent. 

 

storm” of government policy, rising power prices and the rapid 
technical advance of solar PV manufacturing, particularly in China.

This rapid advance, aided in large part by Australian  
photovoltaic research and supported by the national government,  

 
declined by an average of 6 per cent for each doubling of  
manufacturing capacity. 

The solar PV array on Solar One cost the equivalent of AU$25 
per watt installed, while the one-millionth solar PV system cost 
just AU$2 per watt installed, which challenges Germany for the 
title of cheapest price for installed PV in the world. Since 2011 
alone, the cost of solar PV in Australia dropped by 29 per cent.46  
By contrast, the cost of energy from new fossil-fuelled plants  
continues to rise.

So, how did it happen?

In 2007, the Australian Government offered homeowners a 

array cost almost AU$16,000. At the same time, the government 
legislated a 2 per cent renewable energy target for the retail  
electricity sector. Some states began offering feed-in tariffs,  

of Queensland. Concurrently, China’s solar PV manufacturing 
sector was in full expansion and started to supply the Australian 
market with less expensive solar panels. 

systems. Soon, such a system could be bought for a net cost of 
just AU$2,000 after the rebate, which offered a simple payback 

years. Power prices also started to rise rapidly as utilities spent 
billions upgrading transmission lines to handle an increasing  
daytime peak load, mainly to meet the demands of air-conditioning. 

As more people started to install solar systems as a hedge  
against rising prices, prices dropped even further, allowing some 
companies to offer a system at zero cost after the rebate. A newly  
elected Australian Government then elevated the renewable  
energy target to 20 per cent by 2020, and created a market for 

imagined, the solar industry boomed.

This boom caught the state and federal governments by surprise 
and forced them to quickly eliminate or greatly reduce feed-in 
tariffs and rebates. This substantially dampened the rate of solar 

market. 

Although dampened, solar PV installations are set to rise  

some estimates. The market is being driven by an average retail  
 

increase; a substantial solar resource in most areas of the country;  
and an emissions trading scheme. Consequently, Australia has 

1995 2000 2005 2010
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Figure 9.  Solar PV installed capacity in Australia

NEXT STOP: 
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And elsewhere?  
Applying the UNEP FIT report in the 
Republic of Trinidad & Tobago 
In order to respond to energy challenges, countries have 
multiplied recourse to renewable energy policy making.  
The most prevalent national renewable energy policy  
in the world is the feed in tari" (FIT). As of early 2011,  
50 countries had some form of FIT in place, with more  
than half of these being in developing countries. In 2012, 
UNEP published a report entitled, Feed-in Tari"s as a  
Policy Instrument for Promoting Renewable Energies and 
Green Economies in developing countries. The UNEP  
report is intended to serve as a guide for policy makers in  
developing countries to make informed policy decisions 
about the “whether”, “when” and “how” of FITs and to  
support nationally appropriate policy measures to scale  
up renewable energy. Using this toolkit, UNEP provided 
technical assistance to support the Ministry of Energy and 
Energy A"airs of the Republic of Trinidad and Tobago to 
develop FIT policy and legal instruments. 

UNEP project
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YEAR 2030
I ask all of us here, if not us, then who? If not now, then when?

Naderev “Yeb” Saño

 

ARRIVAL:

shows clearly the dramatic decline in renewable energy costs 
48

 
 
 

 

computer simulations using a range of renewable energy and  
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In Australia, an analysis using thousands of hourly simulations 
of supply and demand data from the National Electricity Market 
found that in 2030, 100 per cent of electricity demand could be 
provided by a mix of wind and moderate amounts of solar PV and 
CSP.

The total annual cost, including capital, operation and mainte-
nance, of this least-cost mix is estimated at AU$7 to 10 billion 

substantially more GHG emissions. Australians could, however, 
pay for the extra cost of a 100 per cent renewable energy power  
sector by simply removing the estimated AU$10 billion they  
currently pay each year in subsidies to fossil fuels industries. 

Australia’s National Electricity Market Operator also concluded 
that there were “no fundamental limits to 100 per cent renew-

as AU$0.66 per kWh.49 That study did not, however, account for 
 

from renewable energy, and even minimal improvements in  
technologies such as solar PV. 

The Australian studies highlight two important elements in 
the move to pay for a clean energy economy: the need to shift  
subsidies from existing fossil fuel industries, and the possible 

of power requirements by 2030.

In 2012, for example, the IEA estimated that by 2050, the world 
needs to spend an extra US$36 trillion on energy systems to meet 
its scenario that limits global warming to 2°C. The IEA, however, 

US$100 trillion in savings that can be gained through the reduced 
use of fossil fuels.

The IEA has also noted that the world needed to spend US$5 
trillion by 2020 50 (over and above business-as-usual spending of 
US$19 trillion) to prevent global warming of 2°C, but this could be 
paid for by cutting fossil fuel subsidies.

Similar studies from the United States and Europe burst the 
myth that renewable energy cannot supply baseload electricity 
demand that, for example, coal currently provides for Australia 
and nuclear for France. The mix of renewable energy systems in 
the Australian computer models easily supply baseload demand, 
although there are no baseload power stations. 

The IEA and other expert groups see a future energy system 
characterized by greater diversity of technologies and fuels, more 
renewable energy and increased complexity across the entire  
infrastructure. The standard will be energy as a service, rather 
than simply as a commodity.

To address climate change and energy security, however, the 
global economy will need more than 100 per cent renewable  

 
demand management will also be needed to curtail the growth 
of energy demand. 

One thing is clear: the new energy system will look for  
complementary resources and needs across different sectors: 
electric vehicles that link the transport sector to the power sector,  
increased use of electricity and cogeneration in heating; the 
use of thermal and other forms of energy storage to balance  
variable renewable generation; more sophisticated demand  
responses; and using hydrogen as an energy carrier for heating,  
power generation and transportation. This will also require  

 
information technology and systems management.

modern energy services – one of three integrated goals under 
the United Nations Secretary General’s Sustainable Energy for  
All (SE4ALL) initiative. Success on this initiative will provide 

 
Success would also provide modern energy services to twice 
that number – the nearly 40 per cent of the world’s population 

Table 1.  Global renewable power capacity by 2030 in recent scenarios

 

YEAR 2030
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who rely on wood, coal, charcoal or animal waste for heating and 
cooking. Toxic smoke from burning mostly low-quality biomass 
energy resources causes lung disease and kills more than two 
million people a year, most of them women and children.

Without access to modern energy, it is also not possible to achieve 
the United Nations Millennium Development Goals to reduce  
poverty, improve the health of women and children or broaden 
the reach of education.

Another objective is the doubling of renewable energy from the 
current 18 per cent of global energy in 2012, which means a  
tripling of modern renewable energy sources if the share of  
traditional biomass remains constant. 

Reaching these objectives – from energy access to high rates 

technically feasible. In most cases, they are already cost-effective 
and many more would be if current subsidies to fossil fuels are 
removed or redirected. 

There is an unstoppable momentum that will, at its minimum, 
create an energy landscape in 2030 that is vastly different from 
today. The question of whether we have an entire global economy 
powered by clean energy is now a question of when, not if.

Clearly, though, sooner is better – and cheaper – than later.

ARRIVAL: YEAR 2030
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Imagination,	
  said	
  Albert	
  Einst
ein,	
  is	
  more	
  important	
  than	
  kn

owledge.
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A traveller’s note
Where there is a will, there is a way. 
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