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Energy efficiency — The most
Important means to reduce GHG

Emission Reduction by Technology Area
...%  ACT Map Scenario

End-use efficiency Coal to gas

_—MNuclear

efficiency

CCS

. Hydropower

-

——— Biomass

Vi

Biofuels in transport

CCS in fuel
Fuel mix in buildings transformation

@ and industry CCS in industry

Improved end-use energy efficiency
is the most important contributor to reduced emissions!
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Energy-use in the IEA-11
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Source: 30 years of energy use in IEA countries



Efficiency —too cheap to avoid!

Global cost curve of GHG abatement opportunities beyond business as usual
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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
e Poverty alleviation

e Holds back prices in
supply

 Reduces pressure on
supply reserves
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The Challenges

Internal market
sInterconnections (Smart, microgrids)
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Where to begin the

abatement?
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Towards Sustainability

High density, (Low
availability)
(e.q. fossil, nuclear)

Low density, (High
availability)
(e.g. solar, wind, bio)

High Efficiency
(Low Intensity)
e.g. CFL and LED lighting;
Adjustable speed drives

UNECONOMICAL SUSTAINABLE

Low Efficiency
(High Intensity)
e.g. Incandescent lamps,
Direct electrical heating

HARDLY FEASIBLE

End-Use of Energy




When should it be done?
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Every time and any time!
Don’t lose any opportunity to ag
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Technology Is different today
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New Technologies

Consumer Pojta
& Building EMS

e —

Advan

Smart
End-Use
Devices

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



Future Business —
The two extremes

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

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



From the traditional utility . . ... to the utility of the future

Customers )
A Solar panels widely used,
Customers Customers consumers sell surplus
v v power to utilities
A A Energy-efficient homes High-efficiency lighting
Customers Customers {new and retrofitted) and appliances
L 4
Customers
> Distributed generation

Current utility business model : mﬂb”'mm“"’"'“m“b'“
» Highly centralized asset model with « Adoption of combined power

focus on infrastructure, capital = il {CHP

programs
* Interaction with customers consists Energy efficiency consulting—

of producing and delivenng Plug-in hybnd cars insulation, auditing, appliance main-

electricity to meet demand tenance, retrofitting, policy making
« Success dnven by regulatory

relationships, core business : .

performance Smart-grid technology with

real-time pricing
Potential utility business model

» Decentralized asset model with infrastructure featuring technology advances

« Customer interaction involves education/marketing, behavior modeling, and
financing of serices/new technology

* Svocess driven by revenue retention, partnenng, and customer interaction

Technology>

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

Cost ~ Price

Learning

times

Existing technology

New Technology




Learning investments
are not subsidies

A " Learning invetsments

...and profit
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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
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New policies to incentivise!?




The potentials are there — go
for the acceptance

Result (Efficiency)

Potential

technology, time
X

Acceptance

time; exposure




Market Transformation

Market, Penetration

Preferred Case

Base cas Aggregated
proc. (AP)
& Labels
White Cert. |
Technology
Stqnda_rds Procurement (TP)
& Directives ~—

Product Performance



But there are several means

LARGE-SCALE ENERGY EFFICIENCY

—

“*Mandating”

N

Standards !
e.g. MEPS; Agreed

Top- :
op-runner actions

e.g. Voluntary
Agreements;
Technoloqy
Procurements

Delegated

Actions Commitments

Market Acceptance

~

“Commoditise”

o Non Pri Price-
OF NON FTICe~ rasponsive
responsive customers
e.g. ESCO;
Lab_els e.g. Taxes;
DR (elasticity)

e.g. Muni-
cipalities
planning

e.g. Certificates




DSM Policy for DSM Policy for

load shape load level

. Cﬁ“”ltéies e Assessment of
shou _
develop a the_least cost
regulatory delivery of
regime that energy services
appoints that includes

responsibility
for resource both the demand

adequacy and supply side.

23



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







C h an g e Ag e ntS (companies, intermediaries, catalysts)

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 (ltaly,
some Australian states) and
EE Commitment (UK)

—

Incentivising utilities to deliver energy

oy -

nergy Efficiency Power Station

)ecouple profit from sales
volume

California Investor-owned
Utilities

e

> el

—

ggregate energy efficiency
projects to the scale of a
virtual power plant

Jiangsu, Shanghai and
Guangdong (China) Efficiency
Vermont

[\ [\ [\ [/

\

Government Deployment schemes

-

)ggregation of purchasing
power

FEMP (USA), Technology
procurement (Sweden)




Means for accelerated
diffusion

Diffusion curve

Labelling,
Training
/ .
Feed-in tariffs, ComdpfePebr;Slve
Certificates, > at af able
Campaigns strategies
2 7
& | Technology
Procurements,
£ D i y
emonstration Time after introduction




Key areas of regulation

Incentives - Not "One size fits all”

Abatement cost
€ per tCO,e
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Energy efficiency
regulation, e.g.,
technical standards
for buildings and
transportation

N
Long-term stable international
system for power and industry

N\
Mechanism to drive
selected key
technologies down
the learning curve

Source: McKinsey



Policy quideline for load level

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

DELIVERS MOTIVES FOR
Energy service companies and performance contracting

Allocation of commitments and obligations that
mobilises the actors

Organisation and targeting of support programmes for
energy efficient products

Improved allocation of obligations for reduction of GHG-
emissions between sectors and countries

Improved use of market communication mechanisms,
e.g. standards and labels

Input to how further research and support mechanisms
should be distributed among actors.




Policy guideline for load shape

Develop aregulatory 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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