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IntrodUctIon
The climate change cause has turned a corner. 
It used to be seen only in terms of the costs  
of action; now, astounding profits and rates of 
return are catching the eye of entrepreneurs and 
investors around the world. Almost overnight,  
an ugly duckling of the world economy has 
grown into a swan.

Increased political backing has made all the 
difference. Well-designed, consistently applied 
policies for encouraging emissions reductions 
provide the perfect conditions for investment  
in low carbon enterprises. Businesses in 
renewable power, energy-smart products and 
clean technologies are generating revenues, 
profits and jobs at rates that would have been 
unthinkable a few years ago. Suddenly, low 
carbon sectors are growing faster than the 
surrounding economy.

The numbers in this first edition of In The Black 
will raise more than a few eyebrows. It’s as if  
the world is waking up to the more immediate 
and tangible benefits of reversing climate 
change. A low carbon existence could provide 
the economic, social and environmental security 
that most of the world longs for. 

The opportunities are vast for those with 
foresight. With more robust and consistent 
political support and more of the vision and 
ingenuity from investors and entrepreneurs  
that has driven this initial burst, the low carbon 
economy can deliver not just profit increases  
but emissions reductions on a historic scale.

contentS
low carbon Power
energy-Smart ProdUctS
low carbon vehIcleS
fInancIng the SolUtIonS
gloSSary/SoUrceS
acknowledgementS



chaPter one:
low carbon Power
Energy keeps the world working. But it could 
bring parts of our planet to a standstill if the 
means we use to generate power continue to 
fuel climate change.

The energy industry is responsible for more  
than 40% of global CO2 emissions. At current 
rates of consumption, that share could rise  
to 55% by 2030. Making the switch to low  
or zero-carbon energy sources is the greatest 
challenge – and opportunity – in the battle 
against climate change.

The wind and solar power industries are rising to 
this challenge, generating not just clean energy 
but double-digit annual growth and jobs by the 
thousand. Existing technologies may be all we 
need to cut greenhouse gas (GHG) emissions to 
safe levels. The ‘Princeton Wedges’, developed 
by Pacala and Socolow, demonstrate that 
emissions could be stabilised, partly using 
currently available renewable energy sources, 
with solar and wind power each supplying 1Gt  
of carbon emissions reductions by 2050.

Wind, solar and other clean power technologies, 
such as hydrogen and carbon capture and 
storage, offer a chance for the planet to keep 
running without overheating. 



valUe creatIon
renewableS workforce growIng at Pace:  
By 2007, the total global renewables workforce 
had already increased to over two million.

global Solar revenUeS to reach US$20bn: 
By the end of 2006, the market capitalisation  
of the global solar sector had increased from 
US$6 billion a year earlier to reach US$22 
billion. By 2010, global solar industry revenues 
are likely to hit US$20 billion.

hUge InveStmentS In wInd Power: The total 
value of new wind power equipment installed 
just in 2006 reached US$23 billion.

Uk Job creatIon of 100,000: The environmental 
industries sector in the UK, including energy, is 
set to employ an additional 100,000 workers by 
2015. In the next decade, the UK offshore wind 
industry alone will provide up to 19,000 jobs.

renewableS are nUmber one Job creator In 
germany: In Germany, it is forecast that 
100,000 new renewables jobs will come online 
by 2020. The industry there already employs 
170,000 people, having generated 13,000 more 
jobs in 2004 – against a national backdrop of 
12% unemployment. In terms of job creation, 
renewables are number one. 

renewableS coUld create 355,000 US JobS: 
US renewable electricity stands at 6% currently. 
If electricity generation from renewables in the 
US hit 20% by 2020, the resultant US job 
creation would reach 355,000.

low carbon Power SolUtIonS
renewableS – 20-20 vISIon: It is predicted  
that by 2020, generation of power from  
non-hydro renewables will reach 20%.

60% growth In Solar: Global renewables 
capacity as a whole grew by 14% between 
2004 and 2005, compared to 2% growth  
in coal-fired generation. Solar stood out, with 
growth at 60%. By 2010, solar capacity is 
expected to have climbed from 5GW to 9GW.

QUadrUPlIng of global wInd Power:  
50% of global renewable capacity is wind power. 
Between 2002 and 2005, total installed wind 
capacity almost doubled, to 59.3GW. It is set to 
quadruple by 2012, providing enough power for 
half the homes in the EU: 200GW. 

treblIng of Uk wInd Power: By 2010, UK 
wind turbine capacity is set to treble from 2GW 
to 6GW, generating power for three million homes.

germanS focUS on Solar: Germany is driving 
hard to reach its target of 12.5% renewable  
power by 2010. In 2006, wind energy provided 
5.7% of the country’s electricity. By 2012, 
Germany could also be able to draw on 
generation capacity of solar power equivalent to 
the UK’s entire nuclear power plant fleet: 12GW.

US renewableS growIng faSter than any 
other domeStIc energy SoUrce: In the US,  
in 2005 alone, US$3.5 billion was invested in 
renewables capacity.
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a brIght new Star: 
Solarworld, germany
SolarWorld, based in Bonn, was established  
in 1999 as a distributor of solar photovoltaic 
modules, but has grown dramatically – by  
an average of 40% a year – since moving into 
manufacturing. Boosted by the introduction of 
Germany’s new renewable energy law, its sales 
doubled in 2004. Its divisions include Deutsche 
Solar, Europe’s largest wafer producer, and 
Deutsche Cell, which almost trebled its PV cell 
manufacturing capacity in 2006, from 60MW  
at the start of the year to 160MW by the end.  
In July 2006, SolarWorld acquired Shell Solar’s 
crystalline-silicon business. Now, after just  
eight years in business, the company has a  
staff of 1,300 and projected 2007 revenues  
of US$630 million, which, if achieved, would 
make it the second largest integrated solar 
company in the world. 

fact: by the end of 
2006, InveStment 
In new Plant and 
eQUIPment In the 
Solar PhotovoltaIc 
IndUStry waS 
exPected to reach 
US$8-9 bIllIon.



chaPter two: 
energy-Smart ProdUctS
The way the world generates energy has to 
change. But it can’t change overnight. While 
fossil fuels are still with us, we can reduce 
emissions by cutting back on the energy we  
use. The experts agree: energy efficiency is  
the number one priority.

Energy-efficient technologies and products  
can save energy and save us money. For 
businesses and consumers, energy-efficient 
measures quickly repay their investment in 
reduced electricity bills. 

Buildings account for roughly one-third of  
global energy use. According to the ‘Princeton  
Wedges’ analysis, wider application of established  
energy-efficiency measures could deliver a  
1Gt reduction in carbon emissions by 2050.

Manufacturers and retailers are tapping into  
a potentially vast market for low energy light  
bulbs and less wasteful electrical appliances,  
as home and business-owners discover the 
win-win of better-designed products, more 
comfortable buildings and electricity bills  
that are less of a shock.



valUe creatIon
11% growth In Uk market for effIcIent 
ProdUctS: In the UK, energy bills have been 
rising steeply for several years. While household 
expenditure rose by just 1.4% in 2005, there 
was an 11% rise in consumer purchases of 
energy-efficient appliances to £1.6 billion. 

one mIllIon JobS: A 20% reduction in energy 
consumption in Europe by 2020 would bring 
€60 billion per year in savings, improve 
economic competitiveness and create one 
million jobs in the EU.

SavIngS of US$12 bIllIon In energy coStS In 
2005: More than 1,400 US manufacturers now 
use the high-efficiency Energy Star logo across 
32,000 product models. In 2005 alone, the use 
of Energy Star products in the US prevented the 
release of GHG emissions equivalent to 23 million 
cars and saved US$12 billion in energy costs.

energy-Smart electronIcS generate 
revenUeS: In Japan, electronics giant Matsushita 
Electric is aiming to improve the GHG efficiency 
of its products by 50% between 2001 and 2010. 
For Mitsubishi Electrical Corp., in 2005, energy-
efficient products comprised 74% of sales.

US$5.3 bIllIon annUal SavIngS In JaPan:  
The new energy codes for Japanese homes and 
offices are expected to prevent the emissions of 
34 million tonnes of CO2 and create annual 
savings of US$5.3 billion. 

energy-Smart ProdUct SolUtIonS
Uk effIcIency haS good reSUltS: In the UK, 
residential energy-efficiency has prevented the 
generation of 28 million tonnes of CO2 
emissions per year; almost as much as  
the combined emissions of all UK coal-fired 
power stations.

germanS are toP In eU on energy-SavIng 
lIghtIng: In Germany, between 1991 and 
2006, the energy-efficiency index for homes 
improved by 9%. Germany has the highest 
uptake of CFLs in the EU, with 6.5 per home.

wal-mart to Sell 100 mIllIon cflS In US: 
Philips, the world’s largest light bulb 
manufacturer, expects to sell 325 million  
CFLs in 2007, a five-fold increase from 2001 
sales. Wal-Mart, the world’s largest retailer,  
is partnering with GE to sell 100 million CFLs  
by 2008, or one for every US household.

JaPan to fUrther booSt energy-effIcIency: 
Japan’s ‘Top Runner’ standard for electrical 
appliances will bring energy savings of 63%  
for air-conditioning systems and 83% for 
computers. By 2030, the country is aiming  
for an increase in energy efficiency of 30%.

growth In domeStIc fUel cellS: Efficient 
hydrogen fuel cells could find widespread use  
in stationary power generation. Fuji, Toshiba  
and Kyocera are among the brands planning  
to market fuel cells for domestic use. By 2030, 
Japan expects the proportion of households 
powered by fuel cells to reach 6%. 
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fact: It IS eStImated 
that the two 
bIllIon energy-Star 
labelled ProdUctS 
Sold So far In the 
US have generated 
total SavIngS to 
conSUmerS of 
US$84 bIllIon. 

goIng UP:  
UnIted technologIeS corPoratIon, US
United Technologies Corporation (UTC) is  
one of the world’s largest manufacturers of 
industrial goods with 2005 sales of almost 
US$43 billion. Two of its primary sources  
of revenue are businesses producing  
energy-smart products. 

Carrier, which contributed 29% of UTC’s 
revenue in 2005, produces air conditioning 
systems that are 30% more energy-efficient 
than previous designs; the energy savings 
achieved by Carrier equipment over its lifetime 
will be equivalent to retiring one million cars. 
Otis, the elevator manufacturer, generated  
22% of UTC’s revenue. Its Gen2 system is  
50% more energy-efficient than conventional 
systems and is enjoying widespread  
success in China, the elevator industry’s  
fastest-growing market.



fact: 1 mIllIon 
hybrId carS 
wIll be Sold 
globally by 
2010, 3.9m by 
2015 and over 
7.5m by 2020.



chaPter three: 
low carbon vehIcle technologIeS
Cars and other vehicles alone could drive the 
planet to an early grave. They produce one 
quarter of man-made GHG emissions, and  
the numbers are getting worse. By 2025  
there could be one billion vehicles on the road.

There are now several low carbon alternatives  
to petrol and diesel, including biofuels and 
hybrid engines, with hydrogen and fuel cells  
as future prospects. 

Production of biofuels grew globally by 95% 
between 2000 and 2005, and, by 2020, they 
are expected to account for 5% of transport 
fuels. It is not a surprise to find this sector 
drawing enormous investor interest, although  
the challenge of encouraging the sustainable 
cultivation of biofuel crops remains. Meanwhile, 
hybrid car sales have grown 22-fold since  
2000, and healthy competition is developing 
between the big carmakers in the US and  
Japan for a slice of the new markets in low 
carbon vehicles. 

As car races go, they don’t come any more 
important to the life of the planet.



valUe creatIon
valUe of bIofUelS market to trIPle:  
The value of the global market for production 
and processing of biofuels hit US$15.7 billion in 
2005, and could reach US$52 billion by 2015.

bIofUelS create 154,000 US JobS: By the end 
of 2005, 29 ethanol refineries were under 
construction in the US. That year alone, the 
bioethanol industry had created 154,000 new 
US jobs.

bIofUelS coUld create 30,000 Uk JobS:  
Biofuel production creates much-needed jobs  
in rural areas. The European Commission 
expects 45,000-75,000 new rural jobs to be 
created per 1% inclusion level of biofuels.  
With a 5% inclusion level, a 1.2 million tonne 
bioethanol industry in the UK would generate 
20-30,000 jobs.

Saab bIoPower car ProveS hIghly PoPUlar: 
The Saab BioPower is the only commercially 
available car in Europe to run on E85 bioethanol. 
In its first year on the market in Sweden, it took 
30% of all new car sales.

toyota exPectS US hybrId SaleS to rocket: 
The US is the number one market for hybrid 
cars. Toyota dominates sales and expects hybrid 
vehicles to rise from 6% of its US car sales in 
2005 to comprise 20% by 2012. 

low carbon vehIcle SolUtIonS
95% growth In bIofUelS: Global production  
of biofuels grew by 95% from 2000 to 2005 
and as a proportion of transport fuels is expected 
to account for 5% by 2015. 

eU bIodIeSel grew 65% In 2005: Biodiesel  
is the dominant biofuel in Europe; in 2005, 
annual production jumped by 65% and by  
the end of 2006 was expected to reach  
six million tonnes.

2006 bIofUelS InveStment doUbled from 
2005: Investment in new production capacity 
worldwide exceeded US$1 billion in 2005 and 
in 2006 reached US$2 billion. 

annUal flex-fUel car ProdUctIon to doUble: 
There were six million flex-fuel vehicles (FFVs) 
on US roads in mid-2006. Facing a slump in 
sales of SUVs as prices at the pump rise, the 
‘Big Three’ US carmakers – GM, DaimlerChrysler 
and Ford – have announced plans to double 
their annual production of flex-fuel vehicles.  
By 2010, global annual production of these 
vehicles is forecast to reach two million.

rUn-away SUcceSS of hybrIdS: Worldwide, it  
is forecast that annual sales of hybrid cars will 
reach one million by 2010, 3.9 million by 2015 
and over 7.5 million by 2020.
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gettIng there: 
teSco and greenergy, Uk
Since January 2007, three-quarters of 
supermarket chain Tesco’s UK distribution fleet 
has run on biodiesel. Its fleet of 2,000 lorries 
carries stock to more than 750 large stores and 
700 smaller Tesco Express units around the 
UK. Tesco estimates that the switch to the B50 
blend – half ordinary diesel, half biodiesel – will 
cut its GHG emissions by 70,000 tonnes a year. 

Tesco’s biodiesel supplier, Greenergy, is one  
of the UK’s fastest-growing companies. Founded 
in 1992, it introduced the country’s first crops-
for-fuels contract in 2003, led the introduction 
of bioethanol blended petrols and formulated 
the next generation of premium quality biofuel 
blends with the launch of Tesco 99 Octane in 
2005. By 2008, it is expected to have completed 
– in partnership with Tesco – the second phase 
of its biodiesel plant at Immingham, which will 
double annual production to 200,000 tonnes.

fact: more than 
200,000 new US 
JobS In bIoethanol 
ProdUctIon and 
caPacIty 
conStrUctIon are 
exPected by 2015.



chaPter foUr: 
fInancIng the SolUtIonS
Nowhere is the low carbon economy more real 
than in the world’s financial centres. Encouraged 
by the increasing traction of international 
climate change policy, the financial services 
industry has got behind renewable energy and 
clean technology in a big way.

No wonder. The potential rewards and benefits 
are huge. The Stern Review suggests that a low 
carbon economy could eventually deliver up to 
US$2.5 trillion a year in economic benefits, and 
puts the 2010 value of the global environmental 
market at US$700 billion.

A surge of venture capital and private equity 
from major institutions has helped to accelerate 
development of new energy and transport 
solutions. Take-up has increased and returns 
have risen. 

At the same time, the carbon markets, which put 
a value on emissions reductions and encourage 
organisations to treat them as tradable assets, 
have generated a whole new sub-sector of the 
financial services industry. It is predicted that,  
in the next few years, carbon trading will reach 
the same level as global commodities trading, 
currently a US$100 billion per year market.

For smart investors and traders, the low carbon 
economy is big business. And it’s getting bigger 
all the time.



fInancIng SolUtIonS
renewableS InveStment ramPIng UP to 
US$100 bIllIon: Investment in new renewable 
energy is rising faster than any finance business 
expected. In 2006, US$71 billion was invested 
in clean-tech, including US$11 billion of private 
equity. By 2009, years ahead of forecast, 
investment is likely to hit US$100 billion.

clean-tech Share of InveStment UP each 
year: In 2005, the amount of global energy 
sector investment channelled into renewables 
and clean-tech reached 10%.

clean-tech Share of ProJect fInance UP 
each year: The world’s project finance houses, 
including the top ten banks, are now committing 
very serious sums to renewable energy. In 2006, 
the proportion of project finance going into 
renewables and clean-tech reached 15%.

eU etS tradIng volUme trIPleS: The EU ETS 
is by far the largest regional carbon market. 
Trading leapt from 322 million tonnes of CO2 in 
2005 to 817 million tonnes in 2006, almost 
triple the volume.

ny and Uk are maIn carbon fUnd hUbS:  
The first carbon fund was set up by the World 
Bank in January 2000. Opportunities for carbon 
asset managers have been expanding fast, 
particularly in London and New York, the base 
for two-thirds of carbon fund managers. 

valUe creatIon
87% annUal retUrnS: Clean technology has 
become the fastest-growing sector in venture 
capital and private equity investment. A 2005 
survey revealed that 19 venture capitalists 
investing in 57 European clean-tech firms had 
made an average annual return since 1999 of 
almost 87%.

ventUre caPItal createS JobS: For every 
US$100 million invested into venture-backed 
companies, average job creation reaches 2,700. 

twenty-fold IncreaSe In valUe of clean-tech 
IPoS: By 2005, following a series of high-profile 
IPOs, clean energy companies had a total 
market valuation of US$50 billion, double the 
2004 forecast. By 2006, the value of global 
clean-tech IPOs had grown to US$10 billion,  
a twentyfold increase from 2003.

carbon marketS trIPle In valUe: By the end 
of 2006, the total value of the world’s carbon 
markets, including Australia, US and the EU, 
reached triple that of 2005: US$30 billion.

carbon fUndS grow to US$8.5 bIllIon:  
By March 2007, there were 57 carbon funds  
in existence spread across multiple carbon 
managers with a total under management of 
US$8.5 billion.
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the ProfeSSIonalS:  
the growth of carbon ServIce ProvIderS
The phenomenal growth in carbon markets  
over the last few years has been accompanied 
by the emergence of a new generation of 
specialised – and highly profitable – carbon 
service companies focused on areas such as 
trading, brokerage, carbon management and 
advisory work. A survey of a cross-section of 
these companies, carried out by The °Climate 
Group in mid-2006 in association with London 
Climate Change Services, revealed significant 
value creation linked to the carbon markets. 

Average revenues from carbon/clean energy 
businesses grew from £189,000 in 2003 to 
£3.5 million in 2006. Almost two-thirds of 
companies (62.5%) reported a significant 
increase in staff numbers in the previous five 
years. More than half expected the trend to 
continue over the next five years; none believed 
staff numbers would fall.

“In 2004, we Saw 
US$27 bIllIon 
InveSted In clean 
energy worldwIde. 
I thoUght It woUld 
take UntIl 2014 to 
See US$100 bIllIon 
Per year beIng 
InveSted. In 2006, 
we tracked US$71 
bIllIon. we now 
exPect to hIt 
US$100 bIllIon  
by 2009.”
mIchael lIebreIch, 
ceo, new energy 
fInance



fact:the 
trade volUme 
of all carbon 
InStrUmentS 
haS IncreaSed 
tenfold  
SInce 2004.



 
 
ghg
Greenhouse gas.

gtc
Gigatonne of Carbon (one billion tonnes of carbon).

gw
Gigawatt of power (one billion watts).

hybrId vehIcle
Automotive vehicle with an electric motor and an internal combustion 
engine powered by a fossil fuel or biofuel.

IPo
Initial Public Offering.

mw
Megawatt.

Pv
Photovoltaics.

Solar modUle
A structure containing c. 40 solar PV cells (capable of generating  
1-2 watts of power each).

SoUrceS
All data sources are referenced in the full report – In the Black:  
The Growth of the Low Carbon Economy, available in PDF format at  
www.theclimategroup.org

gloSSary/SoUrceS

bIofUelS
Fuels made from processing biomass or metabolic by-products,  
such as plant oils or animal waste; the liquid versions are used in 
transport applications.
 
ccS
Carbon Capture and Storage. CCS is an approach to mitigating climate 
change by capturing carbon dioxide (CO2) from large point sources such 
as power plants and subsequently sequestering it instead of releasing  
it into the atmosphere, probably in geological aquifers and/or depleted 
oil and gas fields. Technology for the capturing of CO2 is already 
commercially available for large CO2 emitters, such as power plants. 
Storage of CO2, on the other hand, is a relatively untried concept.

cfl
Compact Fluorescent Lightbulb.

co2

Carbon Dioxide, the principal greenhouse gas.

co2e
Carbon dioxide equivalent. A unit, measured in tonnes, that allows 
emissions of non-CO2 greenhouse gas emissions to be expressed as  
if they were CO2 emissions, using global warming potential coefficients 
to make the conversion. 

e85
An ethanol-based biofuel, comprising 85% ethanol and 15% gasoline.

energy-Star
This is a joint programme of the US Environmental Protection Agency 
and the US Department of Energy aiming to promote market growth  
in energy-efficient products and practices, through an ‘Energy-Star’ 
labelling scheme. Energy-Star is also used in countries outside the US.

eU etS
European Emissions Trading Scheme. The world’s largest  
multi-national greenhouse gas emissions trading scheme  
commenced on January 1, 2005. 

fUel cell
An electrochemical energy conversion device. It produces electricity 
from external supplies of fuel (on the anode side) and oxidant  
(on the cathode side). These react in the presence of an electrolyte.  
Fuel cells can operate virtually continuously as long as the necessary 
flows of reactants and products are maintained. Fuel cells differ from 
batteries in that their reactants must be replenished, while batteries 
store electrical energy chemically in a closed system. Many 
combinations of fuel and oxidant are possible. A hydrogen cell uses 
hydrogen as fuel and oxygen as oxidant. Other fuels include 
hydrocarbons and alcohols.
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