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Dr. Martina Lupberger, Session Chairwoman:
It is my pleasure to introduce to you George Weyerhaeuser as our next
speaker. He is a Senior Fellow in the President’s Office at the World
Business Council for Sustainable Development (WBCSD) and there he is
the focal point for the Mobility Project. He is working on issues regarding
the impact of innovation and technology on sustainability and society.
George is recruited from Weyerhaeuser Company where he served as
Senior Vice President for Technology.
He graduated from Yale College with a degree in Mathematics and
Philosophy. He has a Master of Science in Management from the
Massachusetts Institute of Technology. Please welcome George.
George Weyerhaeuser:
I am from the World Business Council for Sustainable Development. You
heard a little bit about us earlier in Professor Perlitz’s talk. We are those
unelected leaders who are beginning to be such an important part of the
world’s scene.
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About the WBCSD

Coalition of 200 leading companies

Shared commitment to sustainable development
Market capitalization = USD 6,000 billion
Total turnover: USD 5,200 billion
Total member company employees = 12 million
3 billion consumers per day buy a product or service from
a WBCSD member company

WBCSD is a coalition of about 200 companies. Furthermore we have
another 50 or 60 regional networks that actually carry out our work around
the world. We try to maintain at least a third of our membership from
outside of the OECD, so we have a large number of Americans and
Europeans, but also a good sampling of companies from around the rest
of the world. Typically, we have nothing in common except a shared
commitment to sustainable development. We have something like $6
trillion in market capitalization, our turnover is about the same. Many of
you feed our supply chains, so while we don’t have a lot of wire and cable
companies in our membership, we are very much a part of your world and
how you go to market.
I thought I would talk about two trends. In particular, I am going to look at
the relationship between development in our economy and carbon
emissions, including the relationship between development in our
economy and the need for transportation. I will also touch on the
implications for infrastructure, but I will leave it up to you what the
implications are for your business.
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The Sustainable Mobility Project 2030
(SMP)

First let us talk about sustainable mobility. I use the initials SMP to refer to
our Sustainable Mobility Project. It was a 4 year project with $10 million
plus and funded by a subset of our members. You see their logos. They
include not only auto companies, but also oil companies and related
industries. They came together from 2000 to 2004 to study the
sustainability of transportation. Most of my slides I take from their work.

Energy & Mobility – George
235Weyerhaeuser – page 235

The Energy Trilogy

Facts and Trends
Why?
Pathways to 2050
What?
Policy Directions to 2050
How?

Wbcsd.org
The second piece of work I refer to, is what we call our energy trilogy
publications. The first publication is an analysis of the facts around our
carbon situation. The second document was on exploration alternatives,
what kind of pathways governments can choose. Finally, there are the
current policy directions to 2050. It is the business council’s perspective
which we feed back to the leaders of our governments, in order to help
governments understand how to build the policy framework to get the best
results from these big global companies.
This is quite a program and you might want more detail. Everything I will
be covering today is available on our website.
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Mobility and economic growth – 1950-1997

Access to mobility is crucial for economic growth

First, I would like to draw your attention to the trend over the cycle in
development of all the world regions. On the vertical axis, we have
kilometers of travel per capita, on the horizontal axis is GDP per capita.
The blue color shows the trend in North America from 1950 to 1997. As
our economy grew in North America, our demand for transportation
services increased. Other regions in the world have followed similar
trajectories. One of the underlying assumptions of our mobility study was
that the continued access to mobility was going to be crucial for further
economic growth.
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Indicators
1.
2.
3.
4.
5.
6.

Access to mobility
User costs
Travel time
Reliability and comfort
Safety
Security
Mobility Users

7. Greenhouse gas emissions
8. Impact on environment and public well-being
9. Resource use
10. Impact on public revenues and expenditures
11. Equity Implications

Society as a whole

12. Prospective rate of return to private business
Mobility Providers

It was very difficult at first to figure out what sustainability means.
Eventually a set of indicators was defined which taken as a whole,
represented what sustainability would look like to mobility users, to the rest
of society as a whole and to mobility providers. Input of other stakeholders
in the world and with other independent bodies was obtained to make sure
they were unbiased. These indicators were considered region by region.
The findings were disturbing and the conclusion was pretty stark:
When factoring in all the indicators, it appears that today’s system of
mobility is not sustainable. Nor is it likely to become so if present trends
continue. (Mobility 2030, p. 58)
That conclusion was not exactly what was expected when the study was
launched.

Energy & Mobility – George Weyerhaeuser – page 238

SMP 7 Goals
1. Reduce conventional emissions from transport to levels where they do not
constitute a significant public health concern anywhere in the world
2. Limit GHG emissions from transport to sustainable levels
3. Reduce the number of transport-related deaths and injuries worldwide
⇒ Road Safety (GRSI)
4. Reduce transport-related noise
5. Mitigate traffic congestion
6. Narrow “mobility opportunity divides”
7. Preserve and enhance mobility opportunities available to the general population

Then seven goals were formulated for this sustainability project. It is
believed, that if we in business and world governments make significant
progress towards these goals, then mobility could be considered to be
sustainable.
Looking down the list I see things like road safety, where there is good
progress being made around the world and there are a lot of discussions
about new kinds of intelligent transport infrastructure, that will lead to
improved safety. It is a driver of demand for your business.
I see mitigating traffic congestion, which once again leads many of our
cities to look at renewal of their basic infrastructure. Dealing with traffic
congestion is a problem we all share.
The last point deals specifically with the divide between the rich and the
poor, even inside megacities. In order to be truly sustainable, we have to
make sure that we maintain access to transportation for all segments of
society. It is an important part how development is driven forward.
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Objectives of Mobility for Development
•

Raising awareness of the importance of mobility as a driver for economic
development

•

The need to narrow the sustainable mobility divide, including business opportunities
for innovative companies that find ways to engage profitably in closing the divide

•

The need for sustainable mobility solutions for rapidly growing cities in the developing
world, including a strong business voice on transport related infrastructure to
governments and policy makers

Following the mobility project, we have continued the work with a special
focus on development. We conducted a series of dialogues around the
world which led to case studies. Our objective is try to raise the awareness
of mobility and help others understand how important it is as a driver for
economic development. We think that the need for solutions in rapidly
growing cities in the developing world is particularly pressing. As a
business provider of solutions, we think we have a role in helping the
decision makers to get the best out of our advice. We are spending quite a
bit of time this year on four case studies trying to show how development
can take into account these 7 mobility goals.
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The challenges of making mobility sustainable

There is a problem in all of that, however. It is shown by this feedback
loop. As we build better transportation services, we believe we enable
economic growth. That growth inevitably has an impact. Transportation
has enormous impacts on our society. Unfortunately many of those
impacts are challenging. Many of the environmental impacts of the
transportation systems, as we currently pursue them, are negative. In the
end, this will inhibit future growth. In no area is this more challenging than
when it comes to energy use by the transport sector.
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What is one Giga-Tonne per year of Carbon?
. . . about 700 modern 1 GW coal fired power stations

. . . about 1400 1 GW CCGT power stations

. . . about 600 million of these

. . . or more than one and a half billion of these

Now I will talk about the challenges that energy creates as regards
sustainability. Not everyone in the audience may know what a giga-tonne
of carbon (GtC) is. Here I list a few examples to give you a feeling for the
dimension of this unit.
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Pathways at a glance…

Global Carbon Emissions, GtC
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This is a complicated chart. In the diagram, you see on the left vertical axis
the global carbon emissions. It runs from 2 to 16 GtC. On the right you see
the temperature compared to 1990. At 2 degrees scientists are beginning
to get worried.
What I am going to show you are 10 year old graphs from the
intergovernmental panel on climate change. The first chart is called WRE
1000. The case in red is labeled “base” case. If you take the policy
framework that was in place and run it forward to 2100, at that point
business as usual probably leads to a 6 degree temperature change
during the next 290 years. Initially, it takes you to a change of about 3.6
degree in 2100. But there is so much inertia in the climate system, so that
the temperature will continue to rise for 200 years after that.
But let me make a remark on this, namely that the science on this is really
quite undecided. Normally science doesn’t settle on things to suit popular
opinion. We are beginning to see the influence of popular opinion on this
page. The actual global circulation models still are not that good in making
predictions that you can rely on. But there is no confusion about the fact
that we are having an impact. Whether or not we actually can quantify
what piece of that impact is human as opposed to what is due to natural
variation is still somewhat up in the air.
The challenge for a more precise prediction is that, even with the fastest
supercomputers, it takes a day of computing time to run through about 10
years of data. Most of the data that feed the models come from NASA
observations. NASA has had other things on its mind lately and their
budget for observations is under pressure. Therefore, this is the best we
have.
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Further rises to 2300

(with 1.3 GtC reduced
by 2025, compared
with the “base" case.)

Facts & Trends
IPCC Scenarios
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WRE 1000 (IPCC)
WRE 550 (IPCC)
WRE 450 (IPCC)

Global Carbon Emissions, GtC

By 2050 we need to
have reduced CO2
emissions by 6-7 GtC

Pathways at a glance… (continued)

Global Carbon Emissions, GtC
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Policymakers have to make their decisions according to the predictions
which are available. If they want to bring emissions down to 1990 levels,
we might end up with the atmosphere stabilizing at about 550 parts per
million (ppm). That is the area that used to lead to expectations of about a
2 to 2½ degree temperature rise in 2100, in 2300 it may be about 3 to 4
degrees. When the work of the business council started, those were the
numbers we were expecting. When I went to the International Energy
Agency earlier this week, they are seriously trying to put together a
scenario which limits our emissions to the 4 Giga-tonne range, which
means taking the 1990 levels and reducing them to one half. It basically
means we have to start reducing emissions right now. Otherwise
equipment and capital that is being deployed now will have to be ripped
out well before its useful lifetime has been exhausted.
What do we need to do as we negotiate around the world in the 2008 or
2009 timeframe? We have to immediately figure out how we get rid of 1
GtC or 1½ GtC, if we want to achieve the 550 ppm stabilization target.
More likely, political leaders will say: We cannot get on the yellow curve,
we have to go for the green one.
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Further rises to 2300

(with 1.3 GtC reduced
by 2025, compared
with the “base" case.)

Facts & Trends
IPCC Scenarios
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High and low carbon pathways
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• Renewables provide 1/3 of
electricity generation.
• Vehicle efficiency up 50%.
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Coal up 50%, but half of power
stations use CCS.
• Oil down 10-15%.
• Gas nearly 2-3x
• Biofuels make up 20% of vehicle
fuel mix.
• Hydrogen has arrived.
• Strong shift to electricity as final
energy (~50% final energy).
• Strong increase in nuclear.
• Renewables provide half of
electricity generation.
• Vehicle efficiency up 100%
• Sustainable biomass practices

This is a similar chart. But I will describe the differences between the
higher curve and the middle curve. I don’t have any scenario which
matches the lower curve.
Now here is what such a business case looks like. It doesn’t mean
continuing today’s practices. It actually assumes that today’s policies will
have an impact on us. Our use of coal will be twice as much as today, oil
will be up 50%, bio-fuels will make up 10% of our vehicle fuel, electricity
makes up a bigger part of end energy use, because it is a very efficient
way to move energy around. We will likely have to have an increase in
nuclear power to get on the red curve and our motor vehicles have to be
50% more efficient.
To move down to the 550 ppm, coal use still goes up, but it is only 50%
instead of by two and half times and power stations have to be capturing
their carbon and sequestering it. Oil use goes down rather than up in this
scenario. Gas use goes from maybe two times current to three times
current, because it is a great transition fuel, while we get the economy
adjusted. Bio-fuels are 20% of the fuel mix rather than 10%. There has to
be a shift to nuclear power. Renewables end up providing half of the
electric power. Vehicles have to be 100% more efficient than they are
today.
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. . . the call for urgent action is strengthening

IPCC 3rdAR

2001

Hadley G8 Report

Avoiding Dangerous Climate Change

2005

<550 ppm

450 ppm

Stern Review

2006

IPCC 4thAR

2007

400 ppm?

Now, what would you have to do in terms of the infrastructure in order to
get on that lower curve, the green one. The IPCC in their 3rd report
talked about 550 ppm. This year people are beginning to be very serious
about 400 ppm. I don’t have a scenario that fits that. But we can do a
little bit of analysis to see what kinds of things would make that possible.
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The Kaya Identity
The Kaya Identity breaks down the main emissions driving forces as multiplicative factors on
one side of an equation, against CO2 emissions on the other, such that:

X

CO2 emissions = people

X

x GDP/person x energy/unit GDP x CO /unit energy
2

Only four factors govern the outcome, being:
• Population

Number of people

• Standard of Living

GDP per person

• Energy Intensity

Energy per unit of GDP (efficiency of the economy)

• Carbon Intensity

CO2 per unit of energy (reflects the energy source)

First, here is a basic kind of relationship between CO2 emissions and the
factors that drive it. We could figure out how to have fewer people,
although we have heard from Professor Perlitz that we are going to live
longer. That will be a tough one. I don’t think the governments of this world
are going to take on this one. We could give up economic growth. But I
have my doubts telling my American colleagues to stop our economy,
because we have to leave room for the Chinese and Indians. It is a very
hard sell for a democracy. So that leaves us with 2 areas to work on. We
can work on the efficiency of our economy in using energy and on the
intensity of carbon emissions of our energy sources.
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Options for change – enabling technologies
Emission reduction (CO2 / unit energy)

A further shift
to natural gas

Nuclear power

Renewables

Bio-products

Carbon capture
and storage

Energy conservation and efficiency (energy / unit GDP)

Mass
transportation

Road transport

Buildings

Low energy
appliances

Doing things
differently

If you are working on CO2 intensity, it will take further changes in our
primary energy sources such as more bio-products, more nuclear, a shift
to natural gases to make a difference.
The second area which we can work on is on changes in how efficiently
our economy is using energy. There, it is things like a rapid change in our
road transport infrastructure which will make a difference. It is also
necessary to decide that we will not waste energy in our buildings and in
our lighting systems. We have to teach our population to do things
differently and that is hard for a democracy to do.
Let me describe that briefly for different parts of the world.
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Pathways to 2050
A significant shift required in both “energy per GDP” and “CO2
per unit of energy used”
400
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On the vertical axis is the energy used per capita and on the horizontal
axis is the GDP per capita. In 2002 as we get richer in our economies we
used more energy. We have to flatten out the curve. This is very easy for
the economist to say. Look how China has to move from 2002 to 2050. It
has to move to the green bubble, thereby shrinking the bubble. The
European Union has to move horizontally and shrink the bubble, just like
Japan. North America has to make a significant absolute reduction in GJ
per capita and shrink their bubble.
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Size and lifetime matter!
The rate of technological change is
closely related to the lifetime of the
relevant capital stock and equipment

Buildings 45+++ years

Hydro 75+ years

Coal power 45+ years

Nuclear 30 – 60 years

Gas turbines 25+ years
Motor vehicles 12 – 20 years

5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 ++

Finally, there is the challenge as to when this will happen. If you change
the technology of motor vehicles today, 20 years from now we will still be
driving many vehicles with the technology which is current now. When you
talk about motor vehicles, we have to begin now to modify the capital
infrastructure in such a way that it will be right 20 years from now. For
power plants it is more like 45 years. That is the message that we give the
governments around the world from the business council, when they ask
what they should do.
It is actually very difficult for entities like the United Nations to come to
grips with these challenges, because they are very much driven by
national priorities as can be seen on the next page. Sovereign
governments have troubles yielding their power to the global village. But it
will be interesting for you in the infrastructure business.
Thank you!
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So what needs to happen….and now?

 Increased societal awareness of energy and carbon issues
 Better utilization now of low emission technologies
 Greater confidence within business to invest in low-carbon energy through long
term clarity of where we are headed
 Encompass both developed and developing countries
 Recognize the realities of national energy policy development

The development of energy policy

Energy policy is set at the national level. It is now one of the principal responsibilities
of government.
The development of energy policy is responsive to:
 Financial considerations
 Available natural resources
 Security of supply
 Environmental signals

A future framework must recognise the sovereign nature of energy policy
decisions, but at the same time provide clarity, context and drive for such
decisions.
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