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T oday the international financial system faces a host of challenges, but none is more compelling 
than the set of issues related to climate change.

Thanks to a perverse set of cause-and-effect issues, science shows that a growing world 
population – especially among the large emerging market nations – is vastly increasing its use 
of fossil fuels for transportation and energy production. This, in turn, is increasing the emis-

sion of greenhouse gases that most scientists blame for recent spurts of global warming and, by extension, an 
increase in catastrophic weather patterns. These ever-more-frequent acts of Mother Nature are beginning to 
affect food and water supplies, at the same time that high fuel prices drive up the cost of producing and ship-
ping virtually all manufactured goods.

Coupled with the global debt crisis that is squeezing liquidity out of the financial system, these changes are 
putting unprecedented pressure on the prices of the essential raw materials and manufactured goods that have 
sustained the growth of the global economy since the start of the Industrial Revolution.

There is no consensus among scientists about how fast the world’s resource-depletion clock is ticking, but most 
agree that the situation is grave, and the sense of urgency is growing by the day. In this special Guide, Frank-
furt-based journalist Scott Solano has assembled a comprehensive look at how climate change already is being 
addressed by the financial services industry, by technology innovators and by concerned government regulators. 

Investments in alternative energy sources, such as wind and solar power or renewable fuels, are growing expo-
nentially. Other initiatives, such as carbon emissions trading and catastrophe bonds from the insurance industry, 
put the emphasis directly on capital markets solutions. If anything, history shows that mankind – when challenged 
by grave threats to human welfare – usually responds to find workable alternative solutions, even when the effort 
takes decades. It seems we are now at the start of a new era that will be devoted to finding these solutions.

If anything, the recent explosion of energy prices may provide the jolt to unleash such concerted efforts. So, in an 
ironic way, we should be grateful for today’s high energy prices and the imminent prospects of even higher rates.  

Something has to be done. The issue now is to mobilize capital and build new businesses that will lead to 
the right things.

We hope this Guide stimulates some ideas that will contribute to those successes.

Sincerely,

Ernest S. McCrary                                                          
Editor & Publisher – Special Projects
Institutional Investor

� • July/August �008 This Focus Series was prepared by the Special Projects Department of Institutional Investor.
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A s threats mount from hurricanes, floods, drought, and 
migrations of people to risk-prone cities, insurers will 
have to turn to catastrophe bonds, weather derivatives 
and other market instruments to spread the enor-
mous risks.  The great majority of world citizens now 

recognize that global warming is real. Climate change, along with in-
creasing incidents of major storms, flooding and drought, could pro-
foundly affect our lives in coming years. And those changing weather 
patterns hold deep implications for insurance companies. 

“There has been a 15-fold increase in weather-related insurance 
losses in the last 30 years,” says Olaf Novak, head of cat (short for 
catastrophe) management at Allianz Re in Munich. “What we are 
facing is an increase in frequency and severity.” 

In its fourth assessment report, Climate Change �007: Synthesis 
Report, the United Nations’ Intergovernmental Panel on Climate 
Change, or IPCC, states that “warming of the climate system is un-
equivocal, as is now evident from observations of increases in global 
average air and ocean temperatures, widespread melting of snow 
and ice, and rising global average sea level.” 

Globally, climate change already results in approximately 160,000 
deaths a year, according to an estimate by the World Heath Organiza-
tion, a figure likely to rise if the rate of change accelerates. In a speech 
at the World Economic Forum in Davos in January, IPCC Chairman 
Rajendra Pachauri said economic losses attributed to natural disasters 
had increased to $659.9 billion in the 1990s from $75.5 billion in the 
1960s. He also said losses to insurers from natural disasters nearly dou-
bled in �007, to almost $30 billion globally, according to risk records. 

Another, less recognized factor that could hurt insurers is that peo-
ple are changing where they live. In 1950, 30 percent of the world’s 
population lived in cities. But this year, for the first time in human 
history, more than half of the world’s population resides in cities. 
That’s likely to keep growing. The US Census Bureau forecasts that 
the world’s population, now around 6.7 billion, will increase nearly 
35 percent, to 9 billion, by �040. According to the UN Population 
Fund, more than 5 billion will be living in urban areas by �030. 

And thanks chiefly to development in Asia, the number of mega-
cities – populations greater than 10 million – is expected to mount 
to �6 by �015, up from 1� in 1990. Such massive buildups in popu-
lation and infrastructure in risk-prone areas will vastly raise the po-
tential damage that catastrophes can inflict. 

“Insured losses due to natural catastrophes have increased con-
siderably over the past two decades, mainly driven by demographic 
trends and a rise in insured values in risk-prone areas,” says Jean-Lou-
is Monnier, director, head of European ILS at Swiss Re in London, 
the world’s biggest reinsurer and largest underwriter of cat bonds. 

“If climate change leads to increased insured catastrophe losses,” 
he says, “this is where the capital markets can play an even greater 
role to help manage additional capacities.” 

How Cat Bonds Work 
One of the ways insurers have responded is by securitizing 

catastrophic risk in the form of a bond, known as a catastro-
phe bond. Cat bonds began to become popular around 1997, 
five years after Hurricane Andrew in 199� caused a then-record 
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$16.5 billion in insured losses. 
A cat bond allows insurance companies to spread the risk, 

and share returns, with hedge funds, specialized catastrophe-
oriented funds and other asset managers. Terms of a cat bond 
state that if the issuer – usually a reinsurance company, but 
also direct insurers, such as Allstate or State Farm – suffers a 
loss from a predefined catastrophe, the issuer’s obligation to 
pay interest and/or repay the principal is either deferred or 
completely forgiven. 

Cat bonds trade privately, so statistics are hard to come 
by. According to a report by GC Securities, a division of the 
reinsurance brokerage arm of New York’s Marsh & McLen-
nan, cat bond risk capital outstanding reached $13.8 billion 
at the end of �007, a 63 percent increase over the previously 
record-setting �006 total of $8.5 billion. Since 1997, 116 cat bonds 
have been issued, with total risk limits of $��.3 billion. 

So far there’s been only one disaster: Zurich Financial Services 
floated a $190 million deal, called Kamp Re �005, that Swiss Re sold 
in July �005. The bonds suffered a total loss after Hurricane Katrina 
struck New Orleans a month later. To Ann Northrop, senior insur-
ance analyst at Zachs Investment Research, that’s not a bad record. 
“To date, we’ve had only one cat bond that has had a loss triggered, 
and there have been more than 70 issued.” 

An advantage of a cat bond is that it is multiyear, says Novak, 
whereas a reinsurance contract (which insurance companies use to 
spread the risks of underwritten policies among other institutions) are 
renewed annually – which means that a catastrophe can push reinsur-
ance rates up, making it harder to provide future coverage. 

A cat bond “is used mainly for peak perils, such as US wind, a US or 
Japan earthquake, et cetera, where there is a concentration of risk and 
exposure to loss, where the greatest benefit is having another source 
of protection. The capital markets can provide the needed excess ca-
pacity,” says Swiss Re’s Monnier. 

“The main advantage of a cat bond,” Monnier explains, “is that it 
provides additional capacity with the benefit of AAA collateral. For 
an insurance company, it is a source of additional diversity. There are 
risks that are so big that the amount of capital to reinsure such a risk 
are detrimental to shareholder returns on equity. Many peak perils in 
the natural catastrophe insurance market could easily lead to losses ex-
ceeding $100 billion. For example, hurricane Katrina cost about $40 
billion. In the aftermath of that event, primary issuance was robust.” 

Cat bonds are structured the same way as mortgage-backed se-
curities and collateralized debt obligations. A reinsurance contract is 
lodged in a special purpose vehicle, or SPV (a transfer of insurance risk 
and not of assets as in MBSs and CDOs), which then issues bonds, 
usually in tranches with different credit ratings to appeal to different 
types of institutional investors. A collateral trust invests the proceeds 
of the bond sale, and returns on the investments are swapped to a 
Libor-based floating rate. Bond buyers receive coupon payments and 
return of principal from the investment returns and subsequent pre-
mium payments to renew the reinsurance contract. Leading dealers in 

cat bonds are Swiss Re Capital Markets, Goldman Sachs, Aon, BNP 
Paribas, Citigroup and Lehman Brothers. 

Appeal for Investors 
For investors, the appeal of cat bonds is chiefly twofold. Returns are 

higher than normal bonds, sometimes in the 8 percent to 1� percent 
range. An index of BB-rated tranches traded by Swiss Re shows a 
cumulative total return since the beginning of �005 of 33.15 percent, 
compared with around 19 percent for BB-rated junk bonds. 

The second attraction for buyers is that cat bonds aren’t correlated 
with normal bonds (because the major risks aren’t associated with 
market fluctuations or business conditions). A Merrill Lynch study 
shows that during three months of market turmoil through last Au-
gust, when returns on asset-backed debt were minus 3.3 percent, cat 
bonds returned a plus 3.4 percent. 

“These products are for qualified institutional buyers,” says Mon-
nier. “For such an investor, a cat bond is attractive because it is not 
correlated with the financial exposures normally held. And now, even 
during the subprime crisis, the market has continued to perform well 
and demonstrate there is credibility to the non-correlation story.” 

So far, though, cat bonds are proving more popular among buyers 
than among issuers – a fact that has been pushing down returns rela-
tive to Libor the past couple of years. New issues have been few and 
far between this year. Privately, some dealers complain that issuers are 
holding back the growth of the market.

Monnier is upbeat, however. “We have seen new perils being mod-
eled, new and repeat issuers coming to the market and a steady in-
crease in the numbers of investors,” he says. “By �016, the (ILS) 
market could grow to around $700 billion if current growth rates, 
which stand at about 40 percent per year, would be upheld. At half 
the growth rate, the market could stand at about $�50 billion to $300 
billion in the next eight years.” 

Human Influences?
One reason cat bonds will continue to grow is that global 

warming may be hastened by greenhouse gas emissions, or GHG. 
Science has not yet confirmed that human activity contributes to 
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global warming, or how much, but many scientists feel a con-
nection is likely. According to the IPCC’s �007 report, “there 
is high agreement and much evidence that with current climate 
change mitigation policies and related sustainable development 
practices, global GHG emissions will continue to grow over the 
next few decades.” 

The concentration of carbon dioxide in the atmosphere is cur-
rently about 385 parts per million and is increasing at two or 
more parts per million a year, though that rate of increase appears 
to be rising because energy and transport needs are mounting 
worldwide. Even if CO� emissions were immediately held to pres-
ent levels, carbon dioxide levels would rise to approximately 550 
parts per million by �050, according to the �006 Stern Review 
on the Economics of Climate Change, prepared for the British 
government by Nicholas H. Stern, Baron of Brentwood and a 
former chief economist of the World Bank The report estimates 
that at such a level, the chance of average global temperatures 
rising more than � degrees C by �050 would be 77 percent to 
99 percent.

Burning of fossil fuels is estimated to account for some 78 per-
cent of the higher concentration of CO� with the remaining �� per-
cent due chiefly to deforestation, especially to increase agriculture. 

But some forecasters say emissions might rise above the 550 
parts per million level by �050. “We are very far from sustain-
able development, despite the widespread recognition of the 
long-term problem. In fact, CO� emissions growth has acceler-
ated considerably in recent years,” said Nobuo Tanaka, execu-
tive director of the International Energy Agency, at the June 6 
publication, in Tokyo, of its latest edition of Energy Technology 
Perspectives.

The IEA said that if governments around the world continue 
with current policies, CO� emissions will rise 130 percent and 
oil demand will rise 70 percent by �050. A 130 percent rise in 
CO�  emissions would bring the carbon dioxide in the atmosphere 
close to 900 parts per million, the report stated, which could 
mean an even greater rise in global surface temperatures.

According to NASA’s Goddard Institute for Space Studies, or 

GISS, at Columbia University in New York, the eight 
warmest years in the GISS record (which dates back to 
1880) have all occurred since 1998, and the 14 warmest 
years in the record have occurred since 1990.

Measuring the Risks 
“What is so difficult is that there are two components, 

climate change and socio-economic aspects – such as 
the formation of megacities – that will both generate 
more losses,” says Novak. “As to climate change, we can 
only reduce the speed and maybe level it out in 30 or 
40 years, and regionally, it is very different.” This is not 
even taking into account the chances of more frequent 
and severe heat waves, causing more heat-related deaths 

and illness, a strain on water supplies and decreased food produc-
tion in certain regions.

Besides cat bonds and other risk-transferring mechanisms, ex-
perts say awareness of risk helps mitigate losses from natural ca-
tastrophes. This implies having data to assess risk, and compiling 
data is one of the major hurdles, says Maryam Golnaraghi, chief 
of the Disaster Risk Reduction (DRR) Program of the World 
Meteorological Organization. Golnaraghi points to findings of a 
�006 WMO survey that of the 139 participating countries, nearly 
90 percent of their national meteorological and hydrological ser-
vices indicated a need to strengthen observing networks, capaci-
ties for maintenance of standard hazard databases and metadata, 
maintenance of sectoral disaster loss data and methodologies for 
risk modeling to support development planning in different eco-
nomic sectors.

“Governments need to make decisions. If they want better risk 
management, they really need to invest in fundamentals for gath-
ering meteorological, hydrological, and climate-related data to 
define hazards better, such as floods, hurricanes, droughts, etc.,” 
says Golnaraghi. 

Governments and insurers should increasingly work together to 
bring coverage to the developing world and expanding coverage 
in the developed world, say the experts, and one way will be by 
encouraging risk-transferring mechanisms, such as cat bonds, in 
the financial markets. 

Governments will have to turn to insurers because they also 
have to watch their bottom lines, experts say. “The big challenge 
is how the climate science community can present the outcomes 
of climate research and operational forecasting capacities in me-
teorology, hydrology and climate so that governments and the pri-
vate sector can better quantify risk, complementing historical data 
analysis with models and forecasts. The science of climate change 
is telling us that history may not be a good representative of the 
future, and science is helping to develop tools and capacities to 
quantify the risk” in the future, says Golnaraghi.

“Insurance has a big responsibility to society,” says Novak, “be-
cause without insurance, no one can invest.” n
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A t first glance, emissions trading seems like smoke and 
mirrors. A company pollutes too much, so it pur-
chases extra allowances from a company that pollutes 
less, creating a balance in the amount of metric tons of 
carbon dioxide that are produced and blowing smoke 

in the face of change. But such trading will reduce emissions of green-
house gases as long as the caps – emission allowances – keep falling, 
experts say. Emissions trading will change the business plans of compa-
nies and will be one of the main tools in combating climate change. It 
holds the promise of helping less developed and developing countries 
become more energy efficient and save Mother Earth from developing 
a coughing fit. And the trading will be global.

“It’s the next big bubble,” says Yves Lamoureux, a financial adviser 
at Blackmont Capital Inc., an independent investment firm. “People 
think what we’re talking about is the future, but it is now.”

The rationale behind emissions trading is that emission reductions 
will take place where the cost of reductions is the lowest.

“Market mechanisms dictate that emission reduction takes place 
where it’s the cheapest. On average, caps have to be lower. If there 
were no incentives to reduce greenhouse gas emissions, the price 
would be zero and we would not reduce them. It’s just an instrument 
to reduce greenhouse gas emissions,” says Ingo Ramming, who was 
head of emissions trading at Allianz for many years before he became 

head last year of a joint venture Allianz runs with Gazprombank in 
Russia called Carbon Trade & Finance, which buys credits from Joint 
Implementation projects in Russia.

Carbon trading grew out of regulatory efforts to mitigate climate 
change by constraining carbon emissions, by placing caps on allow-
able emissions. Where the caps are set is the driving force behind the 
incredible growth in volume seen in the last few years.

The value of the carbon market more than doubled to $64 billion 
in 2007, from $31 billion in 2006, according to State and Trends of 

the Carbon Market 2008, a report by the World Bank that came out in 
May. The global carbon market in 2020 could be worth up to €2 tril-
lion with the introduction of a greenhouse gas cap-and-trade scheme 
in the US, with 67 percent, or €1.25 trillion, transacted in a US emis-
sion-trading scheme alone, estimates Point Carbon, a company that 
analyzes the carbon market.

Lamoureux is even more optimistic about carbon trading, saying 
the carbon market could see more than $5 trillion in transactions 
within a decade – assuming rich nations meet UN guidelines to cut 
their emissions of greenhouse gases by 25 percent to 40 percent below 
1990 levels by 2020. “We are emitting approximately 30 billion metric 
tons of greenhouse gases,” he says. “Some energy analysts estimate the 
price of carbon at $40 a ton implementing the UN guidelines, which 
gives you $1.2 trillion. But the windfall will start to multiply.”

Lamoureux’s estimate would also be dependent on the US setting 
up an emissions trading scheme.

Europe Takes the Lead
For now, the EU emission-trading scheme, or EU ETS, “is the 

major market for greenhouse gas emission allowances and is the en-
gine, perhaps even the laboratory, of the global carbon market,” as the 
World Bank said in its report.

The EU ETS dominates the global carbon market in both 

transaction volume and monetary value. More than two billion EU 
allowances changed hands, for a total of $50 billion, in 2007. This cor-
responds to a near doubling in both volume and value compared with 
2006 and nearly six times the volume and value of 2005.

Currently, a hot topic is what will happen when the Kyoto Protocol 
ends in 2012. Once again, the EU is leading the way, saying that major 
CO2 emitters will have an incentive to develop clean production tech-
nologies because it will impose an EU-wide cap on emissions, which 
seeks to reduce greenhouse gases by at least 20 percent by 2020.

Emissions Trading Enters the World Stage
Trading to reduce greenhouse gas emissions is changing business plans of companies

Chapter 2
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This further reduction will be Phase 3 of the EU ETS, set to start in 
�01� and end in �0�0. The EU says reductions will increase to 30 per-
cent by �0�0 after passage of a new global climate change agreement.

The targets of �0 percent and 30 percent will lower the cap on car-
bon much further than the 5 percent reduction of greenhouse gas 
emissions called for under the 1997 Kyoto Protocol.

“The key thing is for politicians to define the caps,” says Ramming. 
“Phase I of the EU ETS [from �005 through �007] was the first time 
this had been done. It was a test, so too much pressure shouldn’t be 
put on politicians regarding the failures of Phase I. The EU is commit-
ted to reducing emissions. Emissions trading is not only for banks and 
trading: The goal is to reduce greenhouse gases. Therefore caps have 
to be in line with climate-change goals.”

As with so much else in the battle against climate change – such as 
the development of power from wind and solar – the regulatory frame-
work is vital to carbon trading. “If the cap is too lenient, there will be 
no real reductions and little trading,” says Endre Tvinnereim, a senior 
analyst at Point Carbon.

Even Greenpeace is behind emissions trading. “It’s not the single 
answer to provide climate change mitigation, but it can be part of a 
basket of tools that should primarily be guided by a science-based tar-
get on emission limitations on the six greenhouse gases covered by 
the Kyoto Protocol,” says Mahi Sideridou, director of EU climate and 
energy policy in Brussels for the Greenpeace European Unit. “It can 
stimulate cost-effective carbon emission reduction in certain sectors, 
such as energy and energy-intense industries.”

According to the Center for Global Development, a not-for-profit 
think tank based in Washington, DC, the power sector is the largest 
contributor of carbon dioxide emissions in the world, accounting for 
�6 percent of the global total.

The Example of Russia 
Ramming will soon be able to point to Russia as an example of how 

emissions trading is more than just trading but actually does what it is 
set up to do – cut down on emissions. One of the projects involves oil 
fields in Russia, and instead of being flared off, associated gas will be 
converted to electricity.

Carbon emissions from activities and projects outside the European 
Union are known as Joint Implementation, or JI. Under the Kyoto 
Protocol mechanism, JI allows developed countries, especially those 
in transition to a market economy, to host carbon-reducing projects 
funded by another developed country. Emission credits go to the in-
vestor country, while the host country’s emissions allowances are cut 
by an equal amount. Clean Development Mechanism, or CDM, is for 
developing countries, such as China. Both JI and CDM offer opera-
tors in the EU ETS the opportunity to purchase carbon allowances 
from projects that offer carbon savings over traditional methods.

According to the EU Commission, JI transaction volume in �007 
nearly tripled, with the focus of JI moving from newer members of 
the EU in Eastern Europe to focus primarily on Russia and Ukraine. 
“The dynamic growth in the JI pipeline occurred almost entirely in 

Russia and Ukraine, which now account for 69 percent and �1 per-
cent, respectively of the project pipeline of expected �01� supply,” said 
the World Bank in its State and Trends of the Carbon Market �008. 
The report said CDM leveraged $33 billion in additional investment 
in clean energy, which exceeded what had been leveraged cumulatively 
in the previous five years. China expanded its market share of CDM 
transactions to 73 percent in �007.

“For carbon credits, you ask, ‘What was the business before, and 
what has changed? How can you provide the mechanism to improve 
its efficiency?’” says Ramming. “JI is currently lagging behind China, 
but a lot of progress has been made in the past six months. I’m very 
optimistic about the Russian carbon market.”

Developed nations can help less-developed and developing nations 
improve their efficiency and cut greenhouse gases through carbon 
trading, and Ramming says that energy efficiency will be the key. “One 
shouldn’t only focus on renewables.”

Projects such as Ramming’s, experts believe, are evidence that emis-
sions trading is one of the best instruments for reducing greenhouse 
gas emissions – that it is the most cost-effective way to reduce green-
house gas emissions where you have the least marginal costs.

Reviving US Manufacturing
Experts also are predicting that emissions trading will go global 

sooner rather than later. “If the regulatory work is done, I think there 
will be a worldwide trading system. There’s no difference between oil, 
CO� and pigs,” says Armin Sandhoevel, general manager of Allianz 
Climate Solutions.

For that to happen, the US needs to get on board and create a real 
carbon-trading program of its own. Though America’s Climate Secu-
rity Act of �007, also known as the Lieberman-Warner bill, failed in 
the Senate, both presidential candidates have said they endorse manda-
tory cuts to greenhouse gas emissions, and gossip is that the US may 
get a cap-and-trade bill as early as next year.

The Lieberman-Warner bill was not exactly ambitious, as it would 
have cut greenhouse gas emissions only 1.8 percent a year between 
�01� and �050, based on �005 levels, far less than the EU’s targets of 
�0 percent and possibly 30 percent.

Sideridou believes it will happen soon. “I’m very excited and have a 
suspicion they’ll do it much better than the Europeans,” she says. “They 
wouldn’t overcomplicate things, and the [Environmental Protection 
Agency] already has all the data. They could start tomorrow and wouldn’t 
have to deal with �7 states, like in the EU ETS. The US would also have 
the advantage of seeing what has and has not worked in Europe.” 

And rooting for the US to enter cap and trade, Lamoureux calls it “a 
huge potential move, especially in Silicon Valley, where you have brain 
power, creativity, and lots of money.”

Says Lamoureux: “People must not think about this as a tax but 
rather as a job creator. Using a cap-and-trade system on carbon is an 
opportunity the US must seize to revitalize its dying manufacturing 
base. Once you agree that global warming is a major issue and provide 
monetary incentives, companies will move on this.”  n
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As oil supplies contract, harnessing nature’s power becomes an economic necessity

With many analysts and experts forecasting oil to 
climb to $�00 a barrel or beyond soon – the 
price of oil has more than doubled over the past 
year and has risen tenfold since its 1998 low – it 
is little wonder that renewable energy is more 

attractive than ever. Besides the urgent need to reduce carbon diox-
ide emissions, harnessing nature’s power will become an economic 
necessity when oil supplies contract.

“I gave outrageous assumptions in �004 of $150 by �015 and 
$300 by �0�0. Cancel those and double them,” says Charles T. 
Maxwell, one of the world’s foremost experts on oil and an ana-
lyst at Weeden & Co. in Greenwich, Connecticut. “People will 
understand there is no more oil coming. I don’t think I’ll see oil 
below $100 again in my lifetime.”

Maxwell, who has been involved in the oil industry for more than 
50 years, says: “There hasn’t been a long-term problem in energy 
up to now, but we are at the point where it is becoming one. Non-
OPEC production appears likely to peak in �010 – it could be in 
�009. Then in �011 the peak for listed oil companies appears, as I see 
it. (The oil companies receive some 95 percent of their oil from the 
non-OPEC world). Then in �013 the peak for traditional oil drilling 
arrives. In �015, the final peak involving all liquids from gas projects 
and mining ventures should follow. (This is the famous Hubbert’s 
peak, which refers to the peak of the entire planet’s oil production.) 
After that, there will be one or two years where world oil production 

flattens and then it will rollover and start down with almost criminal 
determination.”

The world’s economies have been addicted to fossil fuels since 
the industrial revolution, and this addiction presently consumes 
approximately 86 million barrels a day of oil, according to the 
International Energy Agency (IEA), which expects oil consump-
tion to grow 14 percent, to 98.5 million barrels a day, by �015 
and 35 percent, to 116 million barrels a day, by �030.

Newly industrialized countries in Asia and the Middle East ac-
counted for 60 percent of the growth in petroleum use between 
�003 and �006. Twenty percent of the growth was from North 
America and Europe, according to the IEA.

“We need to find an alternative to oil now,” says James Ham-
ilton, professor of economics at the University of California in 
San Diego. “It is a mistake to think that the current situation is 
a mirage.”

Electrical power-generating 
wind turbines in California

“Wind energy is the driving force  
in renewables right now, especially  
in China and the uS.” 
AlexAnder STIehler,  
unICredIT mArkeTS & InveSTmenT BAnkIng
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Oil’s Decline 
Highlights the 
Importance of 
Renewable Energy

Chapter 3



“There hasn’t been a long-term problem 
in energy up to now, but we are at the 

point where it is becoming one.”
ChArleS T. mAxWell, Weeden & CO.

Hamilton points to the new demand from developing countries, 
such as China, where petroleum consumption increased at a 7.� 
percent annual compound rate from 1990 to �006. “If that rate of 
growth were to continue, China would be using �0 million barrels a 
day by �0�0, about as much as the US uses today. By �030, China 
would be up to 40 million barrels a day, twice the current US con-
sumption,” Hamilton wrote in a recent paper.

Hamilton sees further gains in oil production for �008 and 
says oil is still on its way up. As for peak oil, “It could be years, 
decades away – that’s open. But I think it’s going to happen 
sooner rather than later,” he says.

Demand or Speculation?
Growth in consumption of oil is frightening from an economic 

standpoint, considering oil is not renewable, is exhaustible, and, 
according to some experts, worldwide production is at or near its 
peak. US oil production, for example, peaked in 1970, and cur-
rent production in the US has fallen by approximately 45 percent 
from that high.

Currently, there is much debate about whether speculators are 
behind the recent spike in oil prices, but experts say the main 
impetus for the climb in oil prices over the past 10 years has been 
increased demand.

“There is a vulnerability to our system from �015 to �0�5,” says 
Maxwell, speaking about the time it would take to get alternatives to 
oil going, such as nuclear reactors. “There is economic danger. We 
wouldn’t be able to grow our economy.”

This is where renewable energy must step in to help fill some of the 
energy-supply gap. Growth requires energy, which is why the out-
look for the alternative energy market looks like a necessary boom.

“Wind energy is the driving force in renewables right now, espe-
cially in China and the US,” says Alexander Stiehler, an analyst of re-
newables at UniCredit Markets & Investment Banking in Munich.

Recently, the US Department of Energy released the �007 edi-
tion of its Annual Report on US Wind Power Installation, Cost, and 
Performance Trends. The report finds that US wind power capacity 
increased 46 percent in �007 and that $9 billion was invested in US 
wind plants in �007, making the US the fastest-growing wind-power 
market in the world for the third consecutive year.

According to estimates from the Renewables �007 Global Status 
Report, prepared by the the Renewable Energy Network for the �1st 
Century in collaboration with Worldwatch Institute, global wind 
generating capacity increased �8 percent in �007, while grid-con-
nected solar photovoltaic capacity rose 5� percent. The report also 
said that new renewable energy (not counting large hydropower) 
generated as much electric power worldwide in �006 as one-quar-
ter of the world’s nuclear power plants. The largest component of 
the renewable power capacity increase was wind power, which grew 
again by more than �5 percent worldwide in �007, to reach an esti-
mated 95 gigawatts.

“A wind farm will pay back its energy costs of construction in less 

than a year,” says David Jones, chief executive of Allianz Specialised 
Investments in London. “Payback of capital cost is variable – about 7 
to 13 years, depending on wind.”

Echoing so many others, Stiehler says, “We need every source of 
energy possible. Wind energy worldwide currently provides only 1 
percent to � percent. And one reason there is big growth in wind is 
that compared with fossil energy, it is highly competitive and some-
times cheaper to install than a fossil fuel operation.”

Utility companies, such as RWE, Germany’s second-largest utility, 
are behind the boom in wind. “We are focusing on renewables, es-
pecially wind,” says Konrad Boecker, a spokesperson at RWE Innogy 
in Essen, Germany, a subsidiary that builds and operates renewable 
power generation facilities.

Boecker says that RWE Innology plans to spend E1 billion a year 
on renewables until at least �01�, 70 percent of which will be de-
voted to wind. “Fossil energy resources are finite,” says Boecker. 
“The future is renewables. Onshore wind is already comparable to 
fossil fuel energy in costs and prices. We are convinced that offshore 
wind will be just as profitable in the future.” He adds that European 
restrictions on emissions were also driving RWE’s focus on wind.

But will it be a case of too little too late? If oil supplies fall suddenly 
or there is a more than gradual decline in the coming years?

“In my mind’s eye, 100 consumers may realize that they are going 
to have access to 99 barrels of oil,” says Maxwell. “This means that 
somebody on the margin has to give up using it. In the case of many 
commodities, you could find a substitute at this point. But not with 
oil. The short-term elasticities of oil are considered to be nil. You 
have to allow a rising price to ration oil. The leverage and the pres-
sure required to do this is significant. To force 100 people to use one 
barrel less, someone has to have their fingers pried loose from the 
upper edge of the barrel.”

Maxwell is not convinced that renewable energy will be able 
to make up for the gap in oil which he expects in the near-term, 
though he still holds out hope that in time and through technol-
ogy, we will find a way. n

Oil inevitably 
will peak

July/August �008 • 98 • July/August �008 This Focus Series was prepared by the Special Projects Department of Institutional Investor. This Focus Series was prepared by the Special Projects Department of Institutional Investor.



Solar power 
generation 
in modern 
architecture

Green technology – from wind, solar and biofuel 
to such energy efficient products as LED (light-
emitting diode) bulbs – lessens the anthropogenic 
factors of climate change and may someday put 
the world’s economies on a low-carbon energy 

diet. Green technology, or clean technology, also represents 
incredible opportunities for venture capital funds and project 
developers. But they need the right legislative framework to 
bring these products to market.

An estimated $71 billion was invested in new renewable energy 
capacity worldwide in �007, up �9 percent from $55 billion in �006, 
according to the Renewables �007 Global Status Report prepared by 
the Renewable Energy Network for the �1st Century in collaboration 
with the Worldwatch Institute. Countries with the largest investments 
were Germany, China, the US, Spain, Japan and India. 

It is not surprising that Germany led in investments with $14 billion, 
compared with $1� billion by China and more than $10 billion by the 
US, when you consider the legislation framework Berlin has set up.

“Germany has some of the cheapest renewable energy in the 
world because of its legislation,” says David Jones, chief executive 
of Allianz Specialised Investments which, as part of the alternative 
asset investment activities of Allianz SE, manages investments in 
the renewable energy sector. “It sets tariff levels that are stable 
and long-term, enabling industry to plan and build knowing 
the investment is protected, whereas in the UK it’s a less secure 

market-based system.”
In early June, the Bundestag, Germany’s parliament, adopted an 

amendment to the Renewable Energy Act (Erneuerbare-Energien-
Gesetz, or EEG) that called for a higher feed-in tariff for wind energy 
but reduced tariffs for photovoltaics, which produce energy from solar. 
That was one of the significant steps forward that solar technology has 
made in the past few years.

A feed-in tariff – introduced in Germany in 1991 – is a fixed price 
support mechanism usually combined with a regulatory incentive to 
purchase output from renewable energy systems for each kilowatt-hour 
fed into the public power grid. The EEG gives priority to electricity 
produced from renewable energy sources, for grid connection and for 
access to both distribution and transmission grids and dispatch.

The Stern Review Report on the Economics of Climate Change, 
a �006 report on the economic consequences of climate change, 
points to the advantages of feed-in tariff price support over tradable 
quotas, whose prices are set by the market, because of the assurance of 
long-term price guarantees. Germany’s feed-in tariff “provides legally 
guaranteed revenue streams for up to �0 years if the technology 
remains functional.”

“The German scheme works well for consumers and gives certainty 
to investors,” says Jones. “Governments come and go and have 
different ideas, but the key to enabling large scale, renewable energy 
implementation is stable regulation, and that is the foundation on 
which Germany has built a large and successful industry. Germany 

Green Technology and the Role of Regulation 
to Venture Capital and Investment Funds
When talking about renewables and green technology with people from venture capital firms 
and investment funds, you quickly realize that money chases legislation
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has enabled an industry to develop, and it all has to do with the clarity 
and the quality of its energy policy.” He adds, “That’s why nine of 
our 10 wind farms are in Germany, the reason being we see good 
risk-return; it is low risk, long-term and cash yielding. Germany sets 
the benchmark in this sector.”

Germany’s Leadership
The main aim of the EEG amendment is to increase the share of 

electricity from renewable energy to 30 percent, from its current 
13 percent, by the year �0�0. Wind power alone generated the 
equivalent of 7.� percent of Germany’s electricity consumption 
in �007, with the northern state of Schleswig-Holstein aiming 
to generate all of its power from wind by �0�0, up from the 30 
percent it generates today.

Green technology has its roots in Germany, experts say, because of 
the regulatory scheme that has enabled the country to build green 
technology clusters.

“Germany is recognized as the leading market globally for solar. It’s 
driven by the government’s long-term approach and subsidies, as well 
as by the high price of oil. Subsidies arrive before the funds, and the 
market is still dependent on them,” says Patrick Sheehan, a partner at 
the £110 million Environmental Technologies Fund in London and 

chairman of the EVCA Venture Capital Platform Chairman.
A reason subsidies and regulations are crucial is the long cycles of 

green technologies. Venture capitalists and infrastructure funds say a 
modicum of certainty from regulations is a boon that has driven the 
development of cleantech.

“An Internet company takes, say, five years from inception to 
market. Cleantech, on the other hand – because it is based on 
tangibles and not intangibles – means you have to deal with physics. It 
takes much longer to understand the physics, and the manufacturing 
scale-up takes a while to build. It’s approximately 15 years from lab 
to entry into the market on a commercial scale, so it takes longer and 
is more capital intensive,” says Nicolas Chaudron, a partner at AGF 
Private Equity in Paris, which started investing in clean technologies as 
early as �000.

Chaudron says he often goes to Brussels to find out where 
regulations in the EU are heading. One example he gives is of 
small wind turbines, personal turbines that people can erect in their 

backyards. “Some people are trying to push them forward, but the 
regulatory landscape is not helpful.”

New global investments in energy technologies – including venture 
capital, project finance, public markets and research and development 
– expanded 60 percent, to $148.4 billion, in �007, from $9�.6 billion 
the year before, according to research firm New Energy Finance 
in London. According to Clean Energy Trends �008, a report by 
research firm Clean Edge,  revenues for solar photovoltaics, wind, 
biofuels and fuel cells increased 40 percent in �007, to $77.3 billion, 
from $55 billion in �006. Clean Edge expects solar photovoltaics 
to grow from a $�0.3 billion industry in �007 to $74 billion by 
�017. It says annual installations last year were just shy of 3 gigawatts 
worldwide, up nearly 500 percent from just four years earlier.

“If you think of solar cells as a branch of semiconductors, the price 
will fall. It needs subsidies to get bootstrapped. It should become 
increasingly viable, and in a few years, it should be economical,” says 
Environmental Technology’s Sheehan, who adds that venture capital 
and infrastructure funds are playing a material role in the development 
of renewable energy.

Experts say the trends are clear and that the drivers of investing in 
cleantech should continue over the long term. They say hiccups could 
come along the way, but they will be short. Both solar and wind are 
growing fast, they say, and will continue to do so as more countries 
follow Germany’s and Europe’s lead.

By �0�0, the renewable energy market could be worth E1.4 
trillion, according to the World Energy Council.

“Europe is leading the way, and not least, it is the most benign in 
terms of regulations and subsidies,” says Sheehan. “I would say it is 
more benign because of its environmental heritage. It has deep roots 
in Europe and shapes politicians’ views, especially in Germany with 
the subsidies.” 

Venture capital firms and infrastructure funds are the force bringing 
cleantech to the market, and it is clear that regulation aids in providing 
a degree of certainty. As one wind farm operator says, if the right long-
term regulations are in place, the investment acts almost like a bond 
– though there is a bit more excitement because wind variability can 
range �0 percent, plus or minus, each year. n

new global investments in energy tech-
nologies expanded 60 percent, to $148.4 
billion, in 2007, from $92.6 billion the 
year before, according to research firm 
new energy Finance in london.
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Stock Values Will Shift
As Global Warming Accelerates
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As companies become more conscious of how climate change can affect their 
businesses, those effects will start to show up in securities analysts’ valuations

Becoming aware of the potential effects of climate change 
on its business and adjusting its operations accordingly 
could become paramount to a company’s survival in 
coming decades. Though the majority of today’s equity 
analysts do not factor in climate change when valuing 

a company, experts say this will shift as awareness of the impact of 
climate change on a company’s bottom line grows.

“According to our survey, �� percent of analysts already say that 
climate change has a material impact on company valuations,” says 
David Metcalfe, director of Verdantix, an independent research firm 
in London that published a survey in May on how equity analysts link 
climate change and valuations of businesses.

Climate change and climate policy are already shifting the financial 
landscape, and this transition should speed up if global warming ac-
celerates. 

Even with more regulation and the possible emergence of a so-
called green bubble, Mother Nature could bite back, taking a big 
chunk out the global economy. According to estimates in the �006 
Stern Review on the Economics of Climate Change, prepared for the 
British government by Nicholas H. Stern, Baron of Brentwood and a 
former chief economist of the World Bank, the overall costs of climate 
change will be equivalent to losing at least 5 percent of global GDP 
each year if actions aren’t taken. The report added that taking into ac-
count a wider range of risks and their effects, the estimates of damage 

could rise to �0 percent of GDP or more.
Climate change and the regulations to mitigate it will force 

more analysts to look at a company’s carbon footprint when ar-
riving at values.

Matthias Kopp, finance and energy project manager at the World 
Wide Fund for Nature (formerly the World Wildlife Fund, or WWF), 
says that the goal for a company should be to integrate carbon con-
siderations into how it operates and invests. “And this applies to all 
companies,” Kopp says. “One of the challenges is quantifying your 
carbon footprint. It needs to be a part of your business model. The 
reason you need to know is that there are risks and opportunities. For 
example, look at a utility company in Europe. The decision it made 
five years ago concerning fuel – coal, nuclear – was detached from 
a carbon perspective, but any investment decision made today has 
to reflect it. We’re living in a carbon-constrained world. If the utility 
decided to use coal, the investment would be subject to a future that 
looks totally different.” 

Legislation is a big factor in connecting carbon emissions to a 
company’s valuation. According to the survey, “How Equity Analysts 
Think Climate Change Affects Company Valuation,” by Verdantix, 
half of the �� percent of the securities analysts who said that climate 
change had a material impact on valuations covered utility compa-
nies. The survey found that utility analysts increased profit forecasts 
for their sector due to the allowance giveaways under Phase I of the 

EU Emissions Trading Scheme. 
“For most companies outside of utilities and other          

energy-intensive industries, legislation is not having a mate-
rial effect yet,” says Metcalfe, “but it is getting there.”

Measured in Millenia
Concerning the capital markets and carbon, Kopp says, 

“If you want to buy shares in a company, carbon must be 
one of your considerations as to value, which shifts the busi-
ness model. You can make the case for every sector. Increas-
ingly you’re seeing analysts and brokers take it into account. 
If you look to the future, the educated assumption probably 
does not take carbon into account at the level it should.”

Kopp is correct. The “educated assumption,” as he put 
it, does not currently consider a company’s carbon footprint 
because it runs into the reality of climate change – one does 
not measure climate in quarters or years, as one measures 
corporate profits; one measures climate in centuries, millen-
nia, making it difficult to quantify the potentials. It’s hard 
for a company – or its analysts – to change its operations to 
prepare for something that doesn’t affect current business 
conditions and may be decades off. 

Still, climate changes are occurring. “You now have 

Bangkok in a heat haze



significant weather turbulence in Germany, which used to be rela-
tively benign,” says Konrad Becker, a financial services analyst at 
Merck Finck, a private bank in Munich. “Natural disasters were 
something that happened in other parts of the world, but not any-
more. Risks are rising, and one of the consequences will be the 
volume of claims going up significantly. But there are no quantita-
tive consequences of climate change yet.” 

And without those quantitative consequences, Becker points out, 
“today’s profits are today’s profits.” 

Many companies are actively trying to advance the dialogue on cli-
mate change, especially insurers and reinsurers, whose claims would 
rise with an increase in the frequency and severity of natural catastro-
phes due to climate change. Average annual insured losses could grow 
to $41 billion between �010 to �019, from approximately $30 billion 
in annual insured losses between �000 to �006.

A �00� report prepared for UNEP Finance Initiatives Climate 
Change Working Group by Innovest, an investment advisory firm 
headquartered in New York, stated that “climate change is simply one 
more specific manifestation (albeit a hugely important one) of the 
mainstream financial world’s long-standing conviction that compa-
nies’ environmental and social performance [is] at best irrelevant and 
at worst injurious to companies’ bottom-line financial performance. 
This view is remarkably persistent, despite considerable academic and 
empirical evidence to the contrary.” 

The �00� report is still valid if you consider the recent Verdantix 
survey, which found that 3� percent of the 50 analysts interviewed, 
covering industries as diverse as food production, basic resources, 
retail, oil, gas, media and banks, said they “didn’t know” if compa-
nies provide sufficient data on greenhouse gas emissions. Half of the 
respondents said companies did not need to verify greenhouse gas 
emissions, although that would be essential for establishing a baseline 
for reporting.

On the other hand, the survey found that 30 percent of analysts do 
include climate change factors such as regulations and risks in their 
financial models, with �8 percent saying it will have a material impact 
in two to five years. Meantime, 30 percent of analysts, who the survey 
termed “skeptics,” doubt climate change will ever affect valuations.

Furthering the Dialogue
One company seeking to further the climate change dialogue is 

Allianz, Europe’s biggest insurer, which has been working together 
with the WWF since �005 to raise awareness of climate change in the 
financial industry. Together, they seek to quantify both the direct and 
indirect effects of climate change, including possible repercussions 
and risks to Allianz’s diverse financial investments.

Their efforts to increase public awareness of the consequences of 
climate change could pay off. As Jochen Gehrke, an automotive ana-
lyst at Deutsche Bank in Frankfurt, says, “If the consumer would not 
change, the impact of climate change and regulations on valuations 

would be zero. When you see changes in the marketplace, you see 
changes in valuation. I do think that public awareness of the conse-
quences of climate change should have an effect on the marketplace 
over time.”

Considering the recent response by retail investors at the Allianz 
Global Eco Trends Fund, the dialogue seems to be influencing the 
public, with fund flows up even in this time of market turbulence.

Since its launch in May �006, the Allianz Global Eco Trends Fund, 
which invests in “eco-sector” companies that could benefit economi-
cally from heightened attention to the environment, has had a �6 
percent-plus return despite current stock market turmoil, according 
to Bozena Jankowska, manager of the fund in London.

“You put your money to work with the knowledge you’re invest-
ing in technologies that provide solutions,” says Jankowska. “Climate 
change is a theme that has received headlines, and awareness has 
grown tremendously since we launched our fund. Since our most re-
cent launch in February in the UK, fund flows are up £14 million, and 
based on what we’re seeing, there hasn’t been any significant outflow, 
even though the markets are very volatile.” 

The success of the Allianz Global Eco Trends Fund fits well 
with what one industrial goods and services analyst said in the 
survey: “People generally want to do business with sustainable 
companies and sometimes are willing to bear the extra cost. 
Companies are saying that carbon neutral B�B is increasing.” 
The analyst was one of the believers, and as awareness of climate 
change grows, along with policies to combat it, more analysts are 
expected to be in the believers’ camp. Climate change will bring 
risks – but also opportunities for those preparing for possible 
consequences. n
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Equity Analysts Split Into Believers, Skeptics and Cynics

When will climate change have a material 
impact on the profitability of firms in your sector?

Source: Verdantix

Don’t Know

Never

More Than 5 Years

Within 5 Years

Within 2 Years

Already Has Impact
22%

8%

28%

22%

8%

12%

“The overall costs of climate change will be equivalent to losing at 
least 5 percent of global gdP each year if actions aren’t taken.” 

FrOm The 2006 Stern review on the economicS of climate change 
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