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EU-27 streamlined energy flow trends - 2006
Supply, transformation, consumption (PJ)
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JRC Investments in energy efficiency pay-off /LQ/
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End-use efficiency is recognised as the fastest and cheapest way to
reduce CO2 emissions by 2020.
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EUROPEAN COMMISSION Consumption in EU -27 -
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* Residential: 84 TWh/yr in 2007
* Tertiary - offices: 164,5 TWh/yr in 2007
o Street lighting: 36 TWh/yr in 2007

Residential, 800,7TWh in 2007 Tertiary, 760,43TWh in 2007
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residential sector:
total replacement of incandescent lamps with CFLs in the EU-27:
44TWh
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Second level of functionality requirements
Review 2014 Review
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Maintenance

Lighting Energy Cost

10,000 €

7,500 €

5,000 €

2,500 €

0€

Savings € 2Z7@¥b over 10 years

(reduction from 3.138 to 842 lamp
replacements over 10 years)

Or € 2,785 / year
Energy

Before relighting

After relighting

Energy Cost 9,026 €

4,358 €

Annually 9970000kkWh savings
€ 4.668 / year or -52 %



Komponenten der Energieeinsparung

Lampen (Material, Vorschaltgerate, Strahlungsbewertung)

Leuchten (Thermomanagement, Freiformlinsen, Mikrooptiken;
Optimierte Lichtverteilungen, ...)

Intelligente Lichtsteuerungssysteme (Sensorik, Aktorik,

Vernetzung)
}Lampe } Lampe

Leuchte

ey

Energieaufwand bei Energieaufwand mit Energieaufwand mit
ineffizientem System effizienter Lampe effizienter Lampe, Leuchte
und Steuerung
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OLD (120 lux)

NEW (250 lux)

number of lamps

340

220

life span / lamp

8,000 hrs

20,000 hrs

over 10-year period

3,138 lamps

842 lamps

Mercury content /
lamp

15 mg Hg

3 gy HHigy

Mercury disposal
/10 yrs

47,070 mg Hg

2,526 g HHig
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Safety

Electronic controls: No stroboscopic

Eye comfort
Electronic controls: Less flickering
Light level increase: from 120 lux to 250 lux
Network fluctuations adjusted automatically to
achieve constant light yield

Flexible installation
Light level adjustable to
local needs (200 to 300 lux)



Financial Benefits
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Life span of lighting equipment: minimum 15 years

Pay-Back: 5,2 years

Internal Rate of Return: 23,5 %

Cumulative cash flow
80,000

40,000 -

Euro
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| —

-40,000




City of Graz
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Street lighting & outdoor lighting

In total 24.000 light points
8,5 Mio kWh/a consumption
1,1 Mio €/a electricity costs

No funds available for renovation->
third party financing model required
Cooperation of municipality, Energy Agency and local utility
Pilot project 2005: replacement of 720 main-road luminaires
result: - 530.000 kWh (-58%), - 65.000 €/a
Instant cost reduction: 28.000 €/a



Investment Decisions
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.. however risk play an important role:
Future Is uncertain: evaluate the economic returns
Evaluation tools:

a. payback time,
b. evaluation of Energy Savings (M&V)

(source C. Cooremens)



Barriers to Energy Efficiency
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Economic barriers:
Market failure barriers:

« benefits and investment costs are related to different
subject/budgets

- Lack of good information (technical understanding and
expertise) and lack of data on energy consumption

Non-market failure barriers:

e Hidden costs

» Access to capital

» Perception of risk

« Energy efficiency not core business

« Organizational barriers, energy manager role.

Behavioural barriers:
. Technical requirements/characteristic of equipment
and reluctance to change what works



Technical requirements, Standards
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 JRC (Institute for Energy) - active on CFL quality since
1997, improve quality of CFLs

 JRC is willing to start a European initiative on quality of
LED lighting to assure the right quality level.

 LED quality is need to make sure consumer accept this
technology and will not feel “cheated” by poor light quality,
short life time, and other possible problems.

* First meeting dedicated to the European LED Quality
Charter on 4 May 2010 in Ispra (ltaly)
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1. Kurzfristige Ziele (Anwendung)
a. Erstellung von Musterlosungen
Auldenbeleuchtung

l. Innenbeleuchtung

Il. Spezialanwendungen

b. Monitoring der Musterlosung

c. Bewertung und Analyse der gesammelten
Erfahrungen (Mehrwertanalyse)

d. Technologievergleich (LL — LED
Replacement, neue LED Losungen)

Prof. Dr.-Ing. S. Volker 21
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2. Mittelfristige Ziele

a. Steuerbarkeit — Autoadaptiv in seiner
Helligkeit

b. Einbringen der Ergebnisse in internationle
Normen und Empfehlungen (Messung;
Planung)

c. Entwicklung von Hybridlichtquellen

Prof. Dr.-Ing. S. Volker 22
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3. Langfristige Ziele

a. Steuerbarkeit — Autoadaptiv in seiner
_ichtverteilung

b. Preiswerte fokusierbare Lichtquellen
Hybridlichtquellen als Massenprodukt

Prof. Dr.-Ing. S. Volker 23



Zusammenfassung

Beleuchtung grof3es Potenzial in Gebauden (25%)
und im Offentlichen Bereich (Strategieanderung
notwendig)

Neue Technologien erforderlich (Solid State
Lighting)

Neue Technologie wird teuerer sein — Mehrwert
generieren

Akzeptanz neuer Technologie hangt von Qualitat
ab — Strategieanderung notwendig
(Lichtwahrnehmung, Energieverbrauch,
_ebensdauer)

~Ur neue Technologien fehlen Standards,
Kennzeichnung und Markttiberwachung
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Kontakt:
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