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Light’s Labour’s Lost
Policies for Energy-efficient Lighting
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How important is lighting?

- WB2650 TWh of electricity consumption

sy E B some 19% of global electricity use

—a (15-17% greater than nuclear or hydro
& 1| power)

‘ Lo~ Mequivalent to production of all gas-fired

pLRIAES]  power generation, or 1265 power

plants
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LABOUR'S emissions of the world’s car’s

LOST

Policies for

Energy-efficient
Lighting © OECD/IEA - 2008



In support of
the .
G8 Plan of ==

Action

8%

43%

31%

LABOUR’S
LOST

Policies for
Energy-efficient
Lighting

B Commercial

B Residential

O Industrial

00 Outdoor stationary

© OECD/IEA - 2008



Overall efficiency of an
incandescent lamp = 2%

Po@ant

losses:
62 units

38 units —
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and transmission. Imagine that { O El

needed to illuminate an incandes

bulb contains 100 units of energy whenit ' * "e"“‘»» | ““u ﬂED

_

enters the power plant. Only two units of
energy eventually light the bulb. The
remaining 98 units are lost along the way,

primarily as heat. l

2 units of energy
in the light tute

Energy used to
power the lightbulb:
36 units
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Solid state lighting can do much
better - already 10 times

Sapphire (or SiC)

Schematic and image of solid-state lighting based on
inorganic semiconducting light emitting diodes (LEDs), which
provide point light sources.

Arode
(lass substrae

-

Schematic and image of small molecules-based organic light
emitting diodes (OLEDs), which provide diffuse planar light.

. »

Source: Sebastian Moffatt, CONSENSUS Institute



http://images.google.de/imgres?imgurl=http://www.trendarts.com/images/MCSA026353_SE20T594EU_def.jpg&imgrefurl=http://www.preisvergleich.org/produktsuche/Geschirrspueler-unterbau-edelstahl_bd0aee9a322e143518fd6c6910246eb8/&h=300&w=260&sz=24&hl=de&start=12&tbnid=5ToYBN-jMw0QkM:&tbnh=116&tbnw=101&prev=/images%3Fq%3DSiemens%2Bgeschirrsp%25C3%25BCler%26gbv%3D2%26hl%3Dde

40 A

| IRR =
e

Annual cost (Euros)
w
o

N
(@)
|

AWy
-

f

—
"

1 A
=
o

|

i

'*L

LIGHT’S

50%

| § . /] :

LABOUR’S -

LOST 0

Energy-efficient 125W) > 'Halide 70W
Lighting

R icicsTon Old (Mercury vapour !New (Ceramic Metal

.

!
’city cost
|

Lamp replacement
cost |

»
>

‘-.

L =2




Global lighting electricity demand:

- = No Policies

- Current Policies

- LLCC from 2008
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What can be saved cost-effectively?

o

745 TWh
= 15%

1635 TWh
= 38%
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In support of the
G8 Plan of Action

Policy is needed: the market doesn’t
deliver all cost-effective savings

B P _E— I e z =

B Missing or partial information on energy efficiency
— it is not visible to end users

B Low levels of awareness re cost-effective savings
potentials

B Split incentives: Landlord-Tenant issue; division of
capital acquisition vs. operation & maintenance
budgets; energy capital lifespan often longer than
ownership period, etc.

B Fragmented supply chains and shortage of
necessary skills to deliver higher efficiency

B Energy budgets have low priority: EE is bundled-in
with more important capital decision factors

B All result in emphasis on 1st not Life-cycle costs

© OECD/IEA - 2008



Countries in the process of phasing-

, outincandescent lamps

» |[EA made recommendations to G8 (2006 &
2007)

» Cuba (already done!)

» Australia + New Zealand (start 2008)

» US (2012-14 but also CA, NV)

» EU (by 2012?)

» Canada + Switzerland (finalising regulation
details)

» Japan (drafting requirements)

» Philippines, Thailand, Mexico, Argentina,
Tunisia

» China + other non-OECD ?

» Global incandescent lamp sales are now in
sharp decline

» Up to 500Mt CO, could be saved by 2012

© OECD/IEA - 2007
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The importance of maki
energy efficiency visible

il ENERGIEPASS

Modernisierungstipps
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Labelling can produce major market
HS™ transformation: e.g. refrigerators in EU
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In 1997 ~22 countries with 16% of the world’s
population had standards and labelling

NMandatory standards

Noluntary Standards

Comparative L.abel

Endorsement L.abel
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Today 61 countries with more than 80% of the
world’s population have standards & labelling

NMandatory standards \Noluntary Standards
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Yet policy coverage as a share of residential
electricity use is still incomplete
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And stringency can be increased e.g. 0 oK

) <
H Japanese “Top Runner” standards <SSk
| for reversible room air conditioners

COP
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Source: C. Murakoshi et al, Jyukankyo Research Institute
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Cost/Price

Example: 2-star refrigerator (1 door) in Tunisia

(useful volume ~220 litres, electricity consumption = 299 kWh/year)
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a Residential electrical electricity

T

i consumption scenarios in IEA countries
1990-2030
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Cost and CO, iImpacts of LLCC from 2005
= scenario compared with Current Policies

e Compared with Current Policies Implementing the
LLCC from 2005 scenario across the OECD would:

> reduce electricity demand by 35% in 2020
> avold 524 Mt-CO, emissions in 2020

e The cost of avoided CO, in 2020 is projected to be:
> -$66/Tonne-CO, in OECD-North America
> -169 Euro/Tonne-CO, in OECD-Europe
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WWW.IEA.ORG

In support of the
G8 Plan of Action
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In support of the
G8 Plan of Action

Residential ICT and Consumer
Electronics (CE) electricity usage

B e I

B Reaching BAT would reduce growth in
electricity demand from 4.5% p.a. to 1%

B The majority of savings will be achieved
through improved power management to
ensure that energy is only used when, and
to the extent that, it is needed

B This will save ~150GW of new power
demand and US$130 billion in electricity
bills each year by 2030

Source: Appliances in a Digital Age © OECD/IEA - 2008



But what about more efficient electric
motors & systems?

Thimer steel laminations
decrease eddy current losses

More copper wire of larger
dicuneter in the stator
saves energy by reducmg
the resistance of the
stator winding

Longer stator lowers
magnetic density and
mnereases cooling
capacity. As a result,
both magnetic and
load losses are
reduced.

Efficient cooling

Larger conductive fan design mproves
bars and end rings air flow and reduces
reduce rotor power required
resistance losses 1o drive the fan

Premaim grade steel core
reduces hysteresis
power losses,

Modified stator slot design
helps to decrcase magnetic
losses and makes room for
larger diameter wire.

Source: MotorUp

© OECD/IEA - 2007




Electric motors: 40% of all electricity

« Electric motors are the single largest use of
electricity and account for about 40% of global
electricity demand ~6000 TWh of final electricity

* About 2.4 times global nuclear power output

« This electricity results in ~4.4 billion tonnes of
CO, emissions (16% of all energy-related CO,
emissions)

 Demand is estimated to rise to 11900 TWh by
2030 and lead to 7.5 billion tonnes of CO,
emissions

« ~97% of their lifecycle cost is for energy in use

© OECD/IEA - 2007



EU motor sales by efficiency class: impact of
CEMEF voluntary agreement
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12 countries with a third of the world’s population
= have efficiency standards for 3-phase industrial
electric motors

© OECD/IEA - 2007



[}

] The EU, India, Argentina and Japan are
I currently preparing motor efficiency standards

]

© OECD/IEA - 2007



Greatest savings in motor systems

COUPLING THROTTLE
Efficiency=98% Efficiency=66%
. PIPE
Efficiency=69%

OUTPUT POWER 31

"

CONVENTIONAL PUMPING SYSTEM
SYSTEM EFFICIENCY = 31%

STANDARD MOTOR
Efficiency=90%

" STD

INPUT POWER 100

PUMP

Efficiency=777% 60% OF OUTPUT RATED FLOW

ENERGY-EFFICIENT PUMPING SYSTEM
SYSTEM EFFICIENCY = 72%

LOW-FRICTION PIPE
Efficiency=90%

COUPLING

HIGH EFFICIENCY MOTOR CC
Efficiency=99%

Efficiency=95%

VARIABLE SPEED DRIVE
Efficiency=96%

VSD -§

HEM
OUTPUT POWER 31

INPUT POWER 43

MORE EFFICIENT PUMP
Efficiency=88%

60% OF QUTPUT RATED FLOW

- a) Conventional pumping system (total efficiency = 31%)

Figure |
b) Energy-efficient pumping system combining efficient technologies (total efficiency = 72%)
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Technical savings potential of 10%
of global electricity demand

It Is estimated that full optimisation of all electric motor
driven systems would save about 25% of electricity
demand for this end-use (20-30%) and 2.5 Gt of CO,

emissions by 2030
l.e. ~10% of all global electricity demand

Most of these savings come from dynamic
optimisation of the motor output power to match the
power requirements of the drive train and are largely
associated with the use of power control electronics,
variable speed drives and improved transmission

About 3 to 5% of global motor energy use can be
saved through the use of high efficiency motors

© OECD/IEA - 2007



Should utilities support end-use
energy efﬂmency"

Many economies have had successful experiences in
stimulating energy utilities to deliver end-use energy
savings among their customer base through energy
efficiency schemes

The arguments for engaging utilities in such schemes
are:

» they have significant financial and human resources and
can fund the efficiency measures via tariff adjustments
(their ability to do this is also dependent on how they are
regulated and the degree to which the regulator supports the
programme)

» they have access to the end-use customer (providing
they have a retailer function)

» they have knowledge of how much energy is sold, to
whom and at what time and hence can strategically
target conservation efforts

> they typically have competence in marketing and in
flle engineering
* * o

© OECD/IEA - 2007



Where are utility savings obligations
schemes currently belng operated’?

l As experlence W|th such schemes has
Increased there has been atendency to
strengthen the incentives for utilities to design
and deliver effective low-cost energy savings

Many schemes combine a regulatory
requirement to meet an energy saving target
with the use of market-based instruments to
enable utilities to trade savings obligations and
to allow competition in the delivery of energy
services towards savings targets

These schemes are relatively simple to design
and administer and providing the non-

; compliance penalties are appropriate and

) enforced create a strong incentive for utilities
Al to produce energy savings at least cost

WWW.IEA.ORG

* * -
. © OECD/IEA - 2007
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Map of US States operating Utility EE
Resource Standards circa October 2007

Pending EERS

. Completed EERS

- 2007



[ But do efficiency poliCie
i Half of US states have utility EE
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Growing no. of utility
efficiency obligation schemes

i
|
* * »

Source: www.EuroWhiteCert.org © OECD/IEA - 2008
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B Buildings

B Appliances
HLighting

B [ransport

B Industry

B Utilities

B Cross-sectoral

In support of the
G8 Plan of Action

IEA energy efficiency policy
recommendations to the G8+5
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14 Enargy eMcancy indicmars;
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recomamandacions chemsak

24 Bu IHI ngco ﬂur-:\rnmh iHings;

22 Pamiva Energy Houses and Zero Enargy Euildings;

28 Paolicy packages to promore energy efMcking in existing buildings;
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22L& Erargy sfciency improvements inwindows.
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Estimated impact of full implementation
of IEA G8 policy recommendations on
world CO, emissions
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=3 Implementation ISSUE

HiE

® Energy performance test procedures:

> repeatable, reproducible, representative

® Reliable performance declarations

» Certification, market-monitoring, compliance

® Communication and outreach

» Effective labels, awareness building, actions through the supply chain

® Timely implementation processes

» Structured design and policy setting process envisaging revision

® Evidence-based decision making

» Sound broadly-based analysis, proper process and impact evaluation

Supporting measures

scal/financial incentives, procurement programmes, retailer/distributor
gement, R&DD, utility programmes, white certificates, etc..

INTERNATIONAL ENERGY AGENCY AGENCE INTERNATIONALE DE L’ENERGIE
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In support of the
G8 Plan of Action

Conclusions

B Electrical energy efficiency presents a vast
under-exploited and cost-effective GHG saving
opportunity

B A carefully designed, well implemented and
soundly evaluated portfolio of measures is
needed to address all barriers

B [EA recommendations support this but need
much stronger support and engagement to be
properly implemented

These actions deliver on all energy policy goals
» economic efficiency

> energy security

» environmental protection

. *
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