
Making a Low Carbon
Economy Happen

BIEE Sustainable Energy Seminar
Ben Irons, McKinsey & Company

21 September, 2009



1

Contents

What will it take to become
a low carbon economy?

What investment is required?



2

-80

-70

-60

-40

-30

-20

-100

-10

60

50

40

30

20

10

0

5

-90

35302520 3810

Abatement cost
€ per tCO2e

Abatement potential
GtCO2e per year

-50

15

We know what is required to become a low carbon economy

Gas plant CCS retrofit

Lighting – switch incandescent to LED (residential)

Cropland nutrient management

Tillage and residue management

1st generation biofuels

Clinker substitution by fly ash
Electricity from landfill gas

Small hydro
Reduced slash and burn agriculture conversion

Reduced pastureland conversion
Grassland management

Organic soil restoration

Pastureland afforestation
Nuclear

Degraded forest reforestation
Reduced intensive
agriculture conversion

Coal CCS new build

Iron and steel CCS new build

Motor systems efficiency

Rice management

Cars full hybrid

Solar PV

Waste recycling

High penetration wind

Low penetration wind

Residential electronics

Residential appliances

Retrofit residential HVAC

Insulation retrofit (commercial)

Power plant biomass co-firing

Geothermal

Coal CCS retrofit

Degraded land restoration
Solar CSP

Building efficiency
new build

2nd generation biofuels

Efficiency improvements other industry

Insulation retrofit (residential)

Cars plug-in hybrid

38 Gt of abatement potential in
2030 is enough to achieve a 2
degree pathway, but action is
required immediately

Global abatement cost curve 2030

Source: McKinsey
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Energy efficiency offers significant opportunities across all sectors

Source: McKinsey Global Institute analysis
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Transformation

Industrial

Transportation

Commercial

Residential

2020 base demand 613

Potential demand reduction in 2020 through enhanced energy
productivity, (QBTUs)

% of total
opportunity
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Capturing 135 QBTUs would cut
global energy demand growth
from 2.2% to 0.7% p.a.
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A low carbon economy needs a low carbon power sector

Mexico
2030
(reference
case after
demand
reduction)*

Mexico
2005

Mexico
2030 (after
abatement)

Total potential

8.7

7.7

0.0

0.4

15.0

19.8

20.2

10.3

82.2

Low-
carbon

Medium-
carbon

High-
carbon

Average cost

54.6

31.7

–

72.4

-5.4

30.6

51.7

-12.2

26.7

Power generated,
%, TWh

Renewable power
generated 2030,
%, TWh

Incremental
abatement in 2030

Potential,
Mt CO2

Cost,
$/t CO2

* Includes demand reduction coming from energy efficiency in consuming sectors
Source: IEA WEO 2007 (unpublished Annex); McKinsey GHG abatement cost curve v2.0; McKinsey analysis

Mexico example of low carbon power mix
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Solar PV

Geothermal

Biomass (dedicated)

Biomass (co-firing)
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Solar CSP

Offshore wind

Onshore wind

Hydro
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A low carbon economy will require incremental investment of over €300b per year
through 2015
Global incremental investment requirements for low carbon economy 2010–15,
€ bn per year

Source: Global GHG Abatement Cost Curve v2.0
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45
Wind - low penetration

Solar PV
Industrial energy efficiency

Retrofit - building envelope - residential

Co-generation - retrofit

Effect of carbon price

Effect of feed-in tariffs
and capex subsidies

IRR with no policy effects

PRELIMINARY

* Includes fuel taxes and subsidies, feed-in tariffs, capex subsidies and carbon prices (differentiated by region and sector)
IRR is calculated on the incremental cash flows compared to business as usual for each lever in each region

Source: McKinsey analysis

IRR on incremental investment*, 2015, %
But only a third of that investment requirement is currently attractive to investors

Cost of capital typically between 8 and 14%

108 bn of investments return
higher than cost of capital
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* Includes fuel taxes and subsidies, feed-in tariffs, capex subsidies and carbon prices (differentiated by region and sector)

Source: McKinsey analysis

Energy policy is key to attracting private investment

Impact of energy taxes and
subsidies on average cost of
abatement, 2030, € per tCO2e
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Middle East
South Africa
Russia
Rest of Latin America
Rest of developing Asia
India
Rest of Africa
China
Rest of OECD Pacific
Mexico
Rest of OECD Europe
United States
Brazil
Rest of Eastern Europe
Canada
Rest of EU27
Japan
Germany
United Kingdom
France
Italy

Average cost of abatement from
investor perspective*, 2030,
€ per tCO2e
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