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Energy efficiency – The most 
important means to reduce GHG
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Source: The IEA Energy
Technology Perspectives, 
2006



Energy-use in the IEA-11

Source: 30 years of energy use in IEA countries
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Efficiency – too cheap to avoid!

Negative Costs!



The rise in welfare depends more on 
energy efficiency improvements than 

on growth in energy use!



Energy Efficiency has multiple 
dividends

• Cost
• Environment/Climate
• Employment
• Industrial development
• Poverty alleviation
• Holds back prices in 

supply
• Reduces pressure on 

supply reserves





The Challenges

Sustainable 
Development

Security of
supply

Competitivness

Kyoto Moscow

Lisbon

•Renewables
•Efficiency
• Nuclear

•Dialogue
•Storage
•Diversification
• Indigenous fuels

•Internal market
•Interconnections (Smart, microgrids)
•Elec. and gas network (Distributed gen

•CHP (incl. Micro)
• PV, Wind
• Biofuels



Where to begin the 
abatement?

Before the
pipe

In the
pipe

After the
pipe

Beyond the
pipe

Energy 
sufficiency

1. Efficiency
2. Renewables

CCS and
cleaning

Geo-
engineering
(incl. fore-
station)
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Towards Sustainability 
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(Low Intensity) 
e.g. CFL and LED lighting; 
Adjustable speed drives 
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When should it be done?
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Every time and any time! 
Don’t lose any opportunity to act!

C
ha

ng
e 

 

C
ha

ng
e 

 

C
ha

ng
e 

 

C
ha

ng
e 

 

P
er

io
di

c 
m

ai
nt

en
an

ce

P
er

io
di

c 
m

ai
nt

en
an

ce

R
E

FU
R

B
IS

H
M

E
N

T

TIME



Technology is different today



Source: An EPRI  Initiative to Advance the  Efficient and Effective Use of Energy

New Technologies



Future Business – 
The two extremes

• Technology driven (Adapt and combine 
technologies). Stakeholders are already 
identified actors who enters when the 
incentives are right

• Service driven (Adapt business structures). 
Some stakeholders are new and emerging. 
All are integrated to deliver services in 
accordance with needs and regulations



Source: http://www.mckinseyquarterly.com/Public_Sector/Economic_Policy/Business_strategies_for_climate_change_2125

http://www.mckinseyquarterly.com/Public_Sector/Economic_Policy/Business_strategies_for_climate_change_2125
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Learning investments
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Learning invetsments

…and profit

are not subsidies



Technology Path with Fossil Fuels, Nuclear and Wind
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Technology Path with Fuel Cells, PV and Wind
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Market is global but activity is local
Deployment creates two least-cost Technology Paths

from identical starting points
(Genie model 1997) Source: Clas-Otto Wene



New policies to incentivise!?



Result (Efficiency) 
= 

Potential technology, time
*

Acceptance time; exposure

The potentials are there – go 
for the acceptance



Market Transformation

Product Performance

Market Penetration

Base case

Preferred Case

Technology
Procurement (TP)

Aggregated
proc. (AP)
& Labels

White Cert.

Standards
& Directives



LARGE-SCALE ENERGY EFFICIENCY

“Mandating” Market Acceptance

Standards
Agreed
actions

Delegated

Actions Commitments

Price-
responsive
customers

“Commoditise”
for Non Price-
responsive

e.g. Voluntary
Agreements;
Technology
Procurements e.g. Muni-

cipalities
planning

e.g. Certificates

e.g. ESCO;
Labels e.g. Taxes;

DR (elasticity)

e.g. MEPS;
Top-runner

But there are several means
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DSM Policy for 
load shape

• Countries 
should 
develop a 
regulatory 
regime that 
appoints 
responsibility 
for resource 
adequacy 

• Assessment of 
the least-cost 
delivery of 
energy services 
that includes 
both the demand 
and supply side.

DSM Policy for 
load level



The Stern messages
• Act now!
• The alternatives (costs) are 

worse (more expensive)
• The early actors may even 

gain financially from their 
acting

• Costs for technologies are 
falling (the learning element)

• Failure to act also has a 
moral element to it



Thank
you !

!?!



DSM‐concept Change agent role Example
Classic
(addressing 

 
utilities as 

 
they are)

Monopolised 
markets

Deliver products and services Paradip Port (India)

Customer aggregation Fundraising Public Benefit Charges (USA)

Liberalised markets Mandate utilities to achieve a 

 
set level of energy efficiency

White Certificates (Italy, 

 
some Australian states) and 

 
EE Commitment (UK)

Incentivising utilities to deliver energy 

 
efficiency

Decouple profit  from sales 

 
volume

California Investor‐owned 

 
Utilities

Energy Efficiency Power Station Aggregate energy efficiency 

 
projects to the scale of a 

 
virtual power plant

Jiangsu,  Shanghai and 

 
Guangdong (China) Efficiency 

 
Vermont

Government Deployment schemes Aggregation of purchasing 

 
power

FEMP (USA), Technology 

 
procurement (Sweden)

Change Agents (companies, intermediaries, catalysts)



Means for accelerated 
diffusion

Diffusion curve

Time after introduction

Technology 
Procurements,
Demonstration

Feed-in tariffs,
Certificates,
Campaigns

Labelling,
Training

Comprehensive
adaptable
strategies

Jo
int

 R
es

ea
rc

h 
on

a)
Te

ch
no

log
ies

b)
M

ar
ke

t r
es

po
ns

e

(R
es

ul
t =

 P
ot

en
tia

l *
 A

cc
ep

ta
nc

e)



Incentives - Not ”One size fits all”

Source: McKinsey



Policy guideline for load level
Assess the least-cost delivery of energy 
services that includes both the demand and 
supply side. 

DELIVERS MOTIVES FORDELIVERS MOTIVES FOR
•• Energy service companiesEnergy service companies and performance contractingand performance contracting
•• Allocation of commitments and obligationsAllocation of commitments and obligations that that 

mobilises the actorsmobilises the actors
•• Organisation and targeting of support programmesOrganisation and targeting of support programmes for for 

energy efficient productsenergy efficient products
•• Improved allocation of Improved allocation of obligations for reduction of GHGobligations for reduction of GHG-- 

emissionsemissions between sectors and countriesbetween sectors and countries
•• Improved use of Improved use of market communication mechanismsmarket communication mechanisms, , 

e.g. standards and labelse.g. standards and labels
•• Input to how further   Input to how further   research and supportresearch and support mechanisms mechanisms 

should be distributed among actors.should be distributed among actors.



Policy guideline for load shape
Develop a regulatory regime that appoints 
responsibility for the resource adequacy 

DELIVERS
• Less Price Volatility by improving short term price elasticity
• Improved System Reliability by reducing peaks and adding to safety 

margins
• Enhanced System security by reducing dependency on vulnerable 

supply resources
• Improved Restoration capacity by dispatching in/after emergency 

situations
• Less costly network reinforcements since energy efficiency measures 

will be active alternatives
• Distributed generation as alternative to transmission lines.
• Improved operation and use of flowing renewable sources
• Elastic response as complement to competition
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