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Why is  climate action 
important from a business 
perspective?

Today’s discussion

What are the fundamental 
market dynamics and drivers?

The real challenges for 
Germany
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Companies 
are forced to 
act on climate 
change in
and outside 
Europe

Why it is a topic?

Increasing political will
• Establishment of (binding) targets
• Establishment of mechanisms: rules/regulation, 

taxes/subsidies, cap&trade system

Increasing economic necessity
• Opportunities through new markets 
• Changes to existing business model

Increasing implied risks
• Investor pressure
• Legal exposure
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Increasing political will across the world

• Kyoto compliance 
under discussion

• Cost of € 2.7
billion p.a. 2008-12

Canada

Parallel to 
Kyoto track

US
• Regional GHG Initiative
• Tough targets in 

California
• Patchwork of regulation 

around the country
• Pressure for federal 

regulation by EPA
Australia
• Various programs to 

meet Kyoto target
• ETS in draft

Kyoto as driving engine
Europe
• EU ETS started 2005
• Additional programs
Japan
• Various programs (€8 billion in 2007)

Economies in transition 
(China, India, Brazil, etc.)

• Are heavily developing 
CDM projects now (e.g. 
164 project approved by 
China with ~ 100 Mtons
emission reduction)

• Run own efficiency 
improvement programs

• Will eventually take on 
voluntary emission 
targets later

Former Soviet Union
• Benefit from JI projects and potentially sale of hot air
• Promise to use revenues for further emission reduction
• Example Belarus: In process of ratifying Kyoto now; 

will immediately get long position; revenues to be used 
for emission reduction

• Example Ukraine: Kyoto revenues might be used to 
reduce CH4 in coal production
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Establishment of binding targets –
burden sharing agreement Europe

Source: UNFCCC
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Different activity also in the US 

* Connecticut, Maine, Massachusetts, New Hampshire, Rhode Island, Vermont
** Buying offset credits, investing in offset projects or pay compliance fee of 1,60 USD/t

*** New Hampshire: 3 oldest fossil-fuelled plants must cut CO2  7% below  90 levels by 2007.
Massachusetts: 6 largest plants capped at historical levels; From 2008 maximum of 1800 lb CO2/MWh

**** AB 32 requires CARB (California Air Resource Board) to
1) Establish a statewide GHG emissions cap for 2020, based on 1990 emissions by January 1, 2008
2) Adopt mandatory reporting rules for significant GHG sources, and a plan indicating how emissions reductions will be achieved, by Jan. 1, 2009.
3) Adopt regulations by January 1, 2011 to achieve the maximum technologically feasible and cost-effective reductions in greenhouse gas, including provisions 
for market mechanisms and alternative compliance mechanisms.
Mandatory caps will begin in 2012 for significant sources and ratchet down to meet the 2020 goals.

Source: Argus Global Emissions 8/2005; gov.ca.gov

6 New-England states*: RGGI: 
cap and trade system planned; 
stabilize by 2009; 10% below 1990 
levels by 2010, long-term goal 75-
85% below 90 levels

New Jersey: 3.5% below 1990 
levels by 2005. New York: 5% 
below 1990 by 2010; 10% below by 
2020

New Hampshire/Massach.: Caps 
for heavy emitting plants***

Washington: New plants >25 MW or 
rerated old plants must offset 20% of 
expected CO2 over 30 years**

Oregon: New plants have to offset their 
emissions by 17% against the best 
performing CCGT over 30 years. Target: 
10% below 90 by 2020; 75% cut by 2020

New Mexico: No increase 2000-12; 
10% below 2000 by 2020; 75% 
below 2000 by 2050

California****:
• 2000 emission levels by 2010
• 1990 levels by 2020
• 80 percent below 1990 levels by 2050
• -> 170 million tons of emissions reduc-

tion from California's skies by 2020. 
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* Joint Implementation/Clean Development Mechanism
Source: Press clippings; New Energy Finance

Clean power plant construction/carbon capture and storage (CCS)
• Technology innovation is on the landscape again
• 40% increase versus BAU

EU Emissions Trading Scheme (EU ETS)
• Trading market on EUR 30 billion 

allowances allocated p.a.

JI/CDM* project development
• Over 50 funds have raised USD 7 billion 

(Sept. 2006)
• Recent announcements of additional USD 4 

billion 
– Institutional investors
– Utilities   

Renewable electricity generation 
• USD 38 billion US investment in renewables globally in 2005
• Ambitious plans by utilities

Economic opportunities – New and/or larger 
market places are developing
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* Joint Implementation/Clean Development Mechanism
Source: Press clippings; New Energy Finance

Clean power plant construction/carbon capture and storage (CCS)
• Vattenfall started construction of a 30 MW pilot plant
• RWE will invest $ 1.3 billion in 360 MW plant with CCS to go online in 2014
• Enel will spend $ 0.4 billion in CCS demonstration plant

EU Emissions Trading Scheme (EU ETS)
• Operating since Jan. 2005
• 45% of European emissions
• EUR 30 billion allowances allocated p.a.

JI/CDM* project development
• Over 50 funds have raised USD 7 billion (Sept. 2006)

– $3.1 billion US public money
– $3.9 billion US private money

• Recent announcements of additional USD 4 billion
– USD 3 billion US over next 5 years by Morgan Stanley (Oct. 26, 2006)
– Endesa considering purchase of add. 100 million tons (USD ~900 million) (Oct. 

25. 2006)
– RWE allocates USD 190 million US to JI/CDM projects (Oct. 27, 2006)

Renewable electricity generation 
• USD 38 billion US investment in renewables globally in 2005
• Ambitious plans by players:

– Enel will invest $ 4.3 billion in renewables (1,700 MW) over next five years
– RWE will invest $ 0.8 billion in renewables
– Dong will invest $ 1 billion in renewables

Economic opportunities – Groundbreaking new 
market places have been created
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Source: Team analysis

BOF (mainly flat)

EAF (mainly long)

Steel

Dry processing
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Primary prod.
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Primary 
aluminum under 

pressure
BOF steel,
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very dependent on free 

allowances

Average short- and mid-term impact of EU ETS on other industry sectors
Percent of total costs

Impact on business model – Changes in cost structure 
of affect companies
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Power market
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• Before 2005 linkages and correlations 

between most commodity markets 
were weak

• Due to emission trading, power, gas, 
and coal markets get linked and 
markets are converging 

Gas

Coal

Oil
Power

CO2

Source: Exchanges, McKinsey

UK EEX Powernext Nordpool

Correlation of power and gas –
base load power vs. gas NBP, UK

Fundamental changes in European 
power due to emission trading

Impact on business model – Gas and power markets converging 
due to introduction of emission trading
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Why is  climate action 
important from a business 
perspective?

Today’s discussion

What are the fundamental 
market dynamics and drivers?

The real challenges for 
Germany
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"Allowed" 2030 emissions to stabilize 
global warming

22 – 27

400 ppm

29 – 34

450 ppm

37 – 42

550 ppm

Business as usual GHG emissions

Gton

29

11 58

40

2002 
emissions

Fixed 
carbon 
intensity 
growth 
2002–30

2030 BAU
emissions 
according 
to IEA

Business 
as usual 
decarbo-
nization

Scenarios for required CO2e 
concentration levels to contain 
warming below 2°C

Abatement required beyond 
business as usual 2030, Gton

31 - 36
24 - 29

16 - 21

Requirement corresponds to doubling-tripling in the 
rate of CO2 productivity, from 1.4% to >3% per year

Source: Team analysis

Abatement demand as a consequence 
of political targets
CO2e emissions per year
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* Assuming opportunities are addressed in order of increasing cost
Source: Team analysis

Insulation improvements

Fuel efficient 
commercial vehicles

Lighting systems
Air Conditioning

Water heating
Fuel efficient vehicles

Stand-by losses

Nuclear
Livestock/soils Forestation

Industrial non-CO2

CCS EOR;
New coal

Industrial 
feedstock substitution

Wind

Forestation

Cellulose
ethanol

Solar 
power

CCS; 
new coal

Soil

Avoided 
deforestation 
America

Industrial motor
systems

Coal-to-
gas shift

CCS; coal 
retrofit

Waste

Industrial 
CCS

Avoid deforestation 
Asia

High cost 
industry 
abatement*

High cost 
land use 
abatement*

Marginal abatement supply and cost
in the different scenarios*

Marginal cost:
EUR 35–50/tCO2

Marginal cost:
EUR 25–35/tCO2

Marginal cost:
EUR >50/tCO2

• Technically possible to achieve 400 - 550 ppm stabilization 
paths only addressing measures below EUR 40–50/tCO2e• However, politically very challenging, due to fragmentation 
of opportunities across sectors and regions

550 ppm 450 ppm 400 ppm

31 - 3624 - 2916 - 21

X–Y Abatement required 
beyond business as 
usual 2030, Gton

2030

Abatement
GtCO2e/year in 2030
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Mt CO2e

DECISION-MAKER 
PERSPECTIVE

795853907921
1,0481,025

1,232

Base
year

2004 "State of the 
art techno-
logy" pro-
jection 2020

After 
implemen-
tation of 
economic 
levers

Plus 
implemen-
tation of
levers @ 
EUR 0 - 20/
t CO2e

Plus change 
in energy 
mix
(ø EUR 64/
t CO2e***)

Plus 
implemen-
tation of all 
other levers 
(ø EUR 430/
t CO2e

-25% -26% -31% -35%-17%

127 14 54** 58

* Maintaining nuclear phase-out
** Including 6 Mt CO2e from CCS pilot projects in power generation

*** Power generation: ø EUR 32/t CO2e; biofuels: ø EUR 175/t CO2e; both considering the applicable subsidy rates in each case, taxes, and customs 
Source: Report “Kosten und Potenziale der Vermeidung von Treibhaushasemissionen in Deutschland" by McKinsey & Company, Inc. on behalf of 

"BDI initiativ – Wirtschaft für Klimaschutz"

Abatement potential 
compared to “State of the art 
technology" projection 2020 

Abatement potential – Germany 2020*
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588
690

794
869890

1,232

Base
year

2004

1,067

"Status of 
the art 
technology" 
projection 
2030

After 
implemen-
tation of 
economic 
levers

Plus 
implemen-
tation of
lever @ 
EUR 0 - 20/
t CO2e

Plus 
change in 
energy mix
(ø EUR 45/
t CO2e) 

Plus CCS 
in power 
genera-
tion/indus-
try (EUR 
30 - 55/
t CO2e)

Plus all 
other levers
(ø EUR 
500/t CO2e) 

-28% -29% -36% -44% -52%-17%

1,025

Mt CO2e

DECISION-MAKER 
PERSPECTIVE

177 21 75 104 102Abatement potential 
compared to “State of the art 
technology" projection 2030 

Abatement potential – Germany 2030*

* Maintaining nuclear phase-out
** Power generation: ø EUR 31/t CO2e; biofuels: ø EUR 95/t CO2e; both considering the applicable subsidy rates in each case, taxes, and custom

Source: Report “Kosten und Potenziale der Vermeidung von Treibhaushasemissionen in Deutschland" by McKinsey & Company, Inc. on behalf of 
"BDI initiativ – Wirtschaft für Klimaschutz"
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DECISION-MAKER 
PERSPECTIVEBuildings sector: Abatement cost curve –

Germany 2020

Adaptive lighting systems
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abatement potential 
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5010 15 20 25 30 35 40 455 55

400

1W-stand-by for consumer 
electronics, IT & communication
Innovative detergents

1W-stand-by for office equipment

Refrigeration for retail
Ventilation drive systems

Control systems for 
voltage stabilization

Efficient drives
Substitution of
street lighting 

Compact fluorescent lamps (CFL)
7L-renovation (multi-family house)

Tertiary lighting (LFL)

Efficient white goods

Heat recovery improvement in 
ventilation systems (tertiary sector)

Heating for non-insulated 
residential buildings

Energy monitoring & control systems
(e.g., by energy performance contracting)

7L-renovation (3-6-family house)

7L-renovation 
(1-2-family house)

Use of LEDs (tertiary sector)
Office building insulation

Use of LEDs (households)
School building insulation

Heating for insulated residential buildings

Passive houses

Optimized air-
condition systems 

Ventilation systems 
for residential buildings

Room air-condition 
systems up to 12kW

Regenerative air-
condition systems

Additional 2L renovation
(1-2-family house)
Additional 2L renovation
(3-6-family house)
Additional 2L renovation
(multiple family house)

Abatement lever < EUR 20/t CO2e
Abatement lever > EUR 20/t CO2e

Source: Report "Kosten und Potenziale der Vermeidung von Treibhausgasemissionen in Deutschland" by McKinsey & Company, Inc. on behalf of
"BDI initiativ – Wirtschaft für Klimaschutz"
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DECISION-MAKER 
PERSPECTIVE

25 30 350 15 40 455 10 50

Cumulative
abatement 

potential
Mt CO2e
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Abatement cost
EUR/t CO2e

Overall: Heat recovery 
in ventilation systems /
air conditioning in
buildings

Overall:
Efficiency 
optimization of 
lighting 
in buildings

Overall:
Optimization 
of heating systems
in buildings

Overall: Variable speed drives
(in diverse motor system 
applications)

Overall:
Energy-
saving 
drives

Overall:
Mechanical 
optimizations of 
drive systems

Steel: Produc-
tion shift from
BF/BOF to 
EAF

Chemicals:
N2O decomposition
in adipic acid 
production

Chemicals:
N2O 
decomposition
in nitric acid 
production

Cement: Clinker 
substitution 

Chemicals:
Efficiency
of catalytic 
converters

Steel: Thin
slabbing / 
direct casting

Steel: CCS

Cement: CCS

Paper:
Efficiency 
improvements

Non-ferrous
metals: Electro-
lysis efficiency 
improvements

Cement:
Fuel 
substitution

Abatement lever < EUR 20/t CO2e
Abatement lever > EUR 20/t CO2e

Source: Report "Kosten und Potenziale der Vermeidung von Treibhausgasemissionen in Deutschland" by McKinsey & Company, Inc. on behalf of
"BDI initiativ – Wirtschaft für Klimaschutz"

Industrial sector: Abatement cost curve –
Germany 2020
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* Maintaining exit from nuclear power and considering promotion for renewable energies (EEG)
Source: Report "Kosten und Potenziale der Vermeidung von Treibhausgasemissionen in Deutschland" by McKinsey & Company, Inc. on behalf of

"BDI initiativ – Wirtschaft für Klimaschutz"

BASIC SCENARIO 2020

DECISION-MAKER 
PERSPECTIVEEnergy sector: Abatement cost curve –

Germany 2020*

Open space photovoltaics (> 1 MWp)

CCS lignite 
(new)

Improved power 
plant technology 
lignite (new)

Improved power plant technology 
hard coal (retrofit)

Improved power plant technology gas (retrofit)

Rooftop photovoltaics (approx. 50 kWp)

Hard coal-
to-gas-shift 

Improved power plant technology gas (new)

CHP hard 
coal

Biomass (solid)

Biogas

Offshore wind

Improved power 
plant technology 
hard coal (new)

CHP gas

Lignite-to-gas-
shift 

Improved power plant technology 
lignite (retrofit)

Geothermal

CCS hard 
coal (new)

Onshore wind

Biomass
(co-firing)

Losses avoided

Change in energy mix*
Abatement lever < EUR 20/t CO2e
Abatement lever > EUR 20/t CO2e
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DECISION-MAKER 
PERSPECTIVETransport sector: Abatement cost curve –

Germany 2020

34 364 6 8
Cumulative abatement potential
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Light trucks:
hybridization

Hydrogenated
vegetable oil

Biodiesel
Biomass-to-liquid (BTL)

Gasoline cars: medium downsizing
Ethanol (1st generation)

4.500

500

Gasoline cars: strong downsizing
Gasoline cars: direct injection

Diesel cars: start/stop system

3.000

2.500

2.000

Gasoline cars: start/stop system

Gasoline cars: 
variable valve control Heavy trucks up 

to 2020

Diesel cars: dual-clutch transmission

Gasoline cars:
mild/full hybrid,
plug-in hybrid

D
d

0 10 12 14 16 18 322 20 22 24 26 28 30

Ethanol (2nd generation)
Ethanol (Brazil)

Aviation: fuel consumption optimization
Aviation: technology

Rail traffic: capacity utilization of long-distance transport
Rail traffic: capacity utilization of local transport

Rail traffic: technical optimization

4.000

Gasoline cars: gear shift/fuel consumption indicator
Gasoline cars: tires
Aviation: reduction in additional distances

Gasoline cars: thermal management
Diesel cars: tires

Diesel cars: medium downsizing

Light trucks:
technical measures

Diesel cars: auxiliaries
Heavy trucks: aerodynamics

Gasoline cars: engine friction
Diesel cars: engine friction

Diesel cars: thermal management

Diesel cars: tire pressure monitoring system

Abatement cost
EUR/t CO2e

Change in energy mix
Abatement lever < EUR 20/t CO2e
Abatement lever > EUR 20/t CO2e

Diesel cars:
mild/full hybrid,
plug-in hybrid

Source: Report "Kosten und Potenziale der Vermeidung von Treibhausgasemissionen in Deutschland" by McKinsey & Company, Inc. on behalf of
"BDI initiativ – Wirtschaft für Klimaschutz"
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** EEX futures

Source: PointCarbon, EEX
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Recent CO2 prices in the order of 4 Euro/t for 2005
and 15 Euro/t for 2008
CO2 prices in EU ETS, OTC trades
EUR/t Announcement

of 2005 emission end of 
April 2006

Current trading volumes 
of ~4 million tons per day
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Discounted 2020 CCS costs of 25-40 €/t vs. forward prices
Euro/t of CO2

* Discounted at 5% p.a.; current implied discount rate at EEX until 2012 is 3.4% p.a. but long-term interest rates are higher
Source: McKinsey, EEX
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Discounted value of 40 €/t of CO2 in 2020*

Discounted value of 25 €/t of CO2 in 2020*
EEX forward prices for CO2

STATUS JAN 10,  2007

Current EEX forward price well in line with discounted future CCS costs 
because of banking opportunity from 2012 onwards
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Why is  climate action 
important from a business 
perspective?

Today’s discussion

What are the fundamental 
market dynamics and drivers?

The real challenges for 
Germany
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Number of challenges to be adressed

Source: Team analysis

Political challenges
• Target (political)
• Timing
• Technology post 2020
• Integration of concepts

Economic challenges
• Mitigating risk
• Seizing opportunities
• New business systems


