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1. European Union Energy Policy

- Green paper — A European strategy for sustainable, competitive and secure energy
Develops a common and coherent European Energy Policy.
- 2006/32/EC Directive on end-user energy efficiency and energy services,

Establishes the obligation for Member States to define an Action Plan in order to meet energy
savings of 1%/year until 2016.

- Climate and Energy package (20-20-20 package)

Reduce greenhouse gases/Increase renewable energy share/Reduce energy consumption
2008 | -second Strategic Energy Review

- European Economic Recovery Plan

Investments on: infrastructure and technology projects (including energy efficiency projects)

- Second Strategic Energy Review (follow-up)

- The new Electricity Directive (2009/72/CE), refers the need to promote energy efficiency. ...
the regulatory authority shall strongly recommend that electricity undertakings optimize the use
of electricity, for example by providing energy management services, developing innovative

pricing formulas, or introducing intelligent metering systems or smart grids, where appropriate.”

On 8 March 2011, the European Commission has adopted the Communication "Energy
Efficiency Plan 2011"
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1. European Union Energy Policy
EC Climate and Energy package

In order to secure Europe’s energy supply and to reduce greenhouse gas
emissions EU's climate and energy package sets the following ambitious

targets for 2020:
» cutting greenhouse gases by at least 20% of 1990 levels (30% if other
developed countries commit to comparable cuts)

» increasing use of renewables (wind, solar, biomass, etc) to 20% of total

energy production (currently = 8.5%)

» cutting energy consumption by 20% of projected 2020 levels - by

improving energy efficiency

More ambitious objectives are being developed for2 050
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1. European Union Energy Policy
EC Climate and Energy package

Binding targets for energy efficiency?

“Member states are failing to meet energy-saving goals, prompting the Commission to
seek tighter control of industry.

European Union member states are being threatened with legally binding targets if
they do not improve their record on saving energy. Gunther Oettinger, the European
commissioner for energy, is to call for binding targets next year if national
governments do not pick up the pace on a voluntary target to reduce energy use by
20% by 2020.

On current trends, the EU is on course to achieve just half that level of cuts, according
to Commission analysis. If a policy review in 2012 shows a continued shortfall, “the
Commission will propose legally-binding national targets for 2020”, states a draft of
the energy-efficiency action plan, seen by European Voice.”

Source: European Voice
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1. European Union Energy Policy
EC Climate and Energy package

EUROPEAN
ENERGY POLICY

Okeay — frorm row an,
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Energy efficiency represents a win-win-win solution to:

« tackle climate change

* improve energy security of supply ? L
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1. European Union Energy Policy
The need to change the paradigm — from supply to demand

Global GHG Abatement Cost Curve Beyond “Business as Usual” - 2030

Abatement cost T - Gas plant CCS retrofit
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Appliances electronics rganic soils restoration
40 Motor systems efficiency
o 1% generation biofuels
’7|— Cars full hybrid
0
o0 |- 5 10 15 20 25 B0 35 as
eothermal Abatement potential

-40 - ice management BIEC,0 per yonr

&0 F Small hydro Solar CSP

i aste recycling Reduced intensive

a0 L fficiency improvements other industry ~ agriculture conversion

- Landfill gas electricity generation High penetration wind
100 - LClinker substitution by fly ash Solar PV
| guildi Fici build — ow penetration wind
120 | . Ilng a |c:|:ency new ,UI LDegraded forest reforestation
L Insulation retrofit (residential) L Bastireland afforeckition
140 - —Tillage and residue management — Degraded land restoration
—Cropland nutrient management e
160 - Gars plug-in hybrid
100 L Retrofit residential HVAC
- 2nd generation biofuels

ong L ppliances residential

Mote: The curve presents an estimate of the maximum potential of all technical GHG abatement measures below €80 per tCO,e if each lever
was pursued aggressively. It is not a forecast of what role different abatement measures and technologies will play.
Source: Global GHG Abatement Cost Curve v2.1
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1. European Union Energy Policy
The need to change the paradigm — from supply to demand

Key Technologies for Reducing CO , Emissions

Baseline emissions 57 Gt B CCS19%

B Renewables 17%
M Nuclear 6%
B Power generation efficiency

and fuel switching 5%
M End-use fuel switching 15%

20 -
15 4 BLUEMap emissions 14 Gt ... End-use fuel and electricity
10 - efficiency 38%

5 7 WEO 2009 450 ppm case ETP2010 analysis

0 T T T | T T T |

2010 2015 2020 2025 2030 2035 2040 2045 2050

Source: Energy Technology Perspectives, Scenarios & Strategies to 2050, 2010, IEA

Global CO, emissions double in the Baseline, but in the BLUE Map scenario abatement across all
sectors reduces emissions to half 2005 levels by 2050

Energy- efficiency,offers the greatest potential for reducing CO, emissions by 2050 (38%)
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1. European Union Energy Policy
The need to change the paradigm — from supply to demand

Key Technologies for Reducing CO , Emissions

» The Baseline scenario follows the Reference scenario to 2030 outlined in the World Energy Outlook
2009, and then extends it to 2050. It assumes governments introduce no new energy and climate

policies.

« The BLUE Map scenario is target-oriented: it sets the goal of reducing global energy-related CO,
emissions by 2050 (compared to 2005 levels) and examines the least-cost means of achieving that

goal through low-carbon technologies.

 Conclusion: Increasing energy efficiency, much of which can be achieved through low-cost

options, offers the greatest potential for reducing CO, emissions over the period to 2050 (38%).
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1. European Union Energy Policy
Energy Efficiency Plan 2011

Energy Efficiency Plan 2011

On 8 March 2011, the European Commission has adopte  d the Communication "Energy Efficiency Plan 2011"

» Energy efficiency is one of the most cost effective ways to enhance secu rity
of energy supply , and to reduce emissions of greenhouse gases

» Energy efficiency can be seen as Europe's biggest energy resource

» Recent Commission estimates suggest that the EU is on course to achieve only
half of the 20% target for 2020.

» In December 2010 the European Parliament has called for binding targets on
energy efficiency.

»The Commission proposes a two step approach to target setting:
* First stage - Member States are setting national energy efficiency indicative
targets and programmes.
« Second stage - in 2013, the Commission will assess whether the national
energy efficiency programmes will deliver the European 20% objective. If the
2013 review shows that the EU target is unlikely to be achieved, then the
Commission will propose legally binding national ta rgets for 2020 .

» The greatest energy saving potential lies in buildings.
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1. European Union Energy Policy
Energy Efficiency Plan 2011

What is proposed in the new Energy Efficiency Plan?

The plan focuses on instruments to trigger the renovation process in public and
private buildings , to improve the energy performance of the appliances used in
them and to foster energy efficiency in households and the industry.

» For the public sector, the EU Commission proposes the following binding

measures:
* Public authorities should be required to refurbish at least 3% of their
buildings (by area) each year. This is roughly doub le of the actual
renovation rate. Each refurbishment should bring the building up to the level of
the best 10% of the national building stock. When public bodies rent or buy
existing buildings, these should always be in the best available energy
performance class.
* High standards of energy efficiency  should systematically be applied when
public authorities purchase  goods (e.g. office appliances), services (e.g.
energy) and works (e.g. refurbishment of buildings). Due to the large volume of
public spending (17% of GDP or roughly €2,000 bn and public buildings are
about 12% of the EU build up area) it could serve as a strong driver for higher
market uptake of energy efficiency and development of the skills and knowledge
required.
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1. European Union Energy Policy
Energy Efficiency Plan 2011

What is proposed in the new Energy Efficiency Plan?
» For the private building sector, the EU Commission proposes:

« Member States are called upon to introduce measures — in line with
national property law - to address the problem of split incentives . This
means how the costs of renovation are split between the tenant and the
landlord in case of rented buildings and apartments.

« Member States are called on to support the uptake of Energy Service
Companies as catalysts for renovation . Energy Service Companies renovate
private houses and apartment at their own costs and make profits by receiving
the difference between the energy costs before and after the renovation over a
defined period of time.
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1. European Union Energy Policy

Energy Efficiency Plan 2011

What is proposed in the new Energy Efficiency Plan?

» For energy companies , it is proposed:

* Energy companies have to enable their customers to cut their energy
consumption . This could take different forms. In the UK for example, large
electricity and gas suppliers are obliged by law to cut energy consumption of
their customers by a pre-defined level. The energy companies pay for new
installations in private houses such as double glazing to cut energy. They get
their costs back via energy prices. Another model is to ask Energy Service
Companies to do the necessary investments.

» For the industry , it is proposed:
» Large companies have to do regular and independent energy audits . They
have to organize these themselves. Member States are encouraged to develop
incentives for companies that introduce an energy management system as a
systematic framework for the rational use of energy.
* Exchange of best practices in energy efficiency and projects aimed at

building capacity on energy management are proposed for micro and small
companies .
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1. European Union Energy Policy

Directive on end-user energy efficiency and energy services

The Council of the European Union adopted in 4 ' October 2012 the energy
efficiency directive

» The directive establishes a common framework of measures for the promotion of
energy efficiency within the Union in order to achieve its 2020 20 % headline target
on energy efficiency and to pave the way for further energy efficiency improvements
beyond that date;

« Each member state will be obliged to set an indicative national energy efficiency
target, based on either primary or final energy consumption, primary or final energy
savings or energy intensity. By 30 June 2014, the Commission will assess the
progress achieved and whether the Union is likely to achieve energy consumption of
no more than 1474 Mtoe of primary energy and/or no more than 1078 Mtoe of final
energy in 2020.

* Public bodies will need to play an exemplary role, as member states will have to
ensure that as from 1 January 2014, 3 % of the total floor area of heated and/or
cooled buildings owned by their central government is renovated each year. The
European Parliament, the Council and the Commission agreed a comparable
voluntary undertaking subject to budgetary and procurement rules. In addition,
member states will establish a long-term strategy for mobilising investment in the
renovation of the national stock of residential and commercial buildings.
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1. European Union Energy Policy

Directive on end-user energy efficiency and energy services

The Council of the European Union adopted in 4 ™ October the energy efficiency
directive

 Each member state will set up an energy efficiency obligation scheme ensuring that
energy distributors and/or retail energy sales companies will achieve by the end of
2020 a cumulative end-use energy savings target of 1.5 % of the annual energy
sales to final consumers. However, to achieve this target, member states will have
the option to use a bundle of flexibility measures as well as equivalent alternative
measures such as: the possibility to achieve 1.5 % target in three stages, reaching
the 1.5 % in 2018; excluding energy sales from ETS-covered industries; the counting
of energy savings in the energy transformation, distribution sectors and counting
early actions as from 31 December 2008. The use of these flexibility measures
should not lead to a reduction of more than 25 % of the amount of the energy
savings target.

» The directive also contains provisions on energy audits and energy management
systems, metering, billing information, and promotion of efficiency in heating and
cooling, energy transformation, transmission and distribution and energy services.

 All in all the directive should result in a 17 % improvement in energy efficiency by
2020 compared to the 20 % target, to which other measures will also contribute.

« Member states will have to comply with the provisions of this directive within 18
months from its-entry into force (tentatively Spring 2014).
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Energy Efficiency in Portugal
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2. Energy Efficiency in Portugal

+ PNAC 2004 gives ERSE, + PPEC was established by + The Naticnal Action Plan + 2006/32/EC Directive

specific responsibilitiesin ERSE in 2006 in the for energy efficiency transpositionto the
defining mechanismsto electricity Tariff Code and (PNAEE) was approved national order,
promote energy consists of a tender in 2008. It establishesa establishing energy
efficiency. mechanism to promote wide range of programs saving goals of 9% for
PNAC 2006/7 presents energy efficiency on and measures considered 2016. PPEC and PNAEE
as a target for 2010 an electricity consumption. vitalin order for Portugal will enable Portugal to
energy saving of 1020 to meet the objectives set achievethis goal.
GWh, in its measure forth in the EC Directive.

“MAe3 — improvement in PNAEE establishes a

demand-side 10% energy saving

management measures’. target by 2015.
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2. Energy Efficiency in Portugal
National Action Plan for energy efficiency (PNAEE)

* PNAEE sets up a wide range of programs and measures considered vital in order for Portugal to meet the objectives set
forth in the 2006/32/EC Directive. PNAEE sets an energy savings target of 9,8% by 2015.

Transport { %vServices/HousehoIgI{ } Industry { } Public sector <

Zenew car Renew home & office Industry energy Energy efficiency

(measures related to (energy efficiency lighting, efficiency system for public sector

improve energy efficiency appliances, consumption (Mandatory energy audits (including measures for

in the cars); electronics and space according to the building and public

Urban mobility reliability); Management of Intensive fleet, public lighting).

(identifying measures Building energy Energy Consumption

related to public transport efficiency system (this Code).

pendular needs); system include the

Transportation measures that result from

efficiency system building energy audits);

(evaluating the impact of Renewable program

logistic platform concept (promoting the renewable

on efficient use). energy in residential and
\ / \services sectors). / \ / \ /

Programs to promote behavioural changes in end use of energy (for example, advising energy efficient products,
awareness campaigns).

Promoting energy efficiency by fiscal instrumentals.

Energy efficiency fund-
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2. Energy Efficiency in Portugal

National Action Plan for energy efficiency (PNAEE)

The energy savings target of 9,8% by 2015 represents 1792 thousand toe, from which 4777 GWh will
come from measurements of purely electric nature.

Impacto
total
2,000 -
1792 {oe
tm- I

Re nove Mobilidade Sistemade ©OperagicE Renove Casa Sistemade Renovaveis OperagicE Sistemade Medidas Hicié ncia

Carro Urbana Eficiéncia & Escritério  Hiciéncia na Hora e Hiciéncia Retroactivas Energética
Energética Energética Programa Energética no Estado
nos nos Edificios Solar na Inddstria
Transportes

Source: Directorate General for Energy and Geology, Ministry of Economy and Innovation
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3. PPEC: a tender mechanism to promote efficiency on electricity consumption

3.1 PPEC description
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3. PPEC: a tender mechanism to promote efficiency

on electricity consumption

Key issues for regulators
>

>

Ensure that regulatory incentives are closely aligned with the objective of energy
efficiency.

Ensure that regulation is friendly to innovative new service providers.

Measures

>

Definition of network tariffs and regulations that provide incentives for grid
operators to offer system services to network users permitting them to
implement energy efficiency improvement measures — Energy Services 1o be
provided by the market

Definition of Access tariff structures which induce a rational use of electricity and
support dynamic pricing for demand response measures by final costumers
(time-of-use tariffs, real-time pricing, peak time pricing, peak time rebates) —
Innovative access tariffs allow to promote innovate end-user market tariffs

Create the conditions for better information on tariffs, on consumption and on
the economic incentives to be gained from energy efficiency improvement — The
value of clear information in a consumer-friendly format

Design of specific mechanisms to promote energy efficiency to overcome the
existence of market failures that hinder economic agents from taking efficient
decisiohs'~ The need for mechanisms to promote energy efficiency

ERSE - Entidade Reguladora dos Servigos Energéticos 21



3. PPEC: a tender mechanism to promote efficiency

on electricity consumption

How to promote efficiency in electricity consumptio n?

Through the definition of tariffs which induce a rational use of electricity and other
resources associated.

In order for this to happen tariffs should:

* recover all the “efficient” costs associated to each activity;
» have several billing variables that transmit an accurate price signal to consumers;
* have price structures adherent to marginal or incremental costs.

Why have other type of mechanism?

Because of the barriers and market failures that hinder or prevent economic agents from
taking efficient decisions:

* environmental externalities;

* gap between supply prices and short term marginal prices;
* information deficit;

* large payback period and high individual discount rates;

* agency problems.
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3. PPEC: a tender mechanism to promote efficiency

on electricity consumption

The need of a mechanism to promote energy efficienc vy

Problems Solutions

Inability to evaluate correctly the costs Energy services, audits, technical training
and benefits

Financial difficulty Financial services, energy performance contracts,
grants
Need of solutions more efficient Divulgation of innovative solutions, promotion of

pilot projects, normalization of products, energy
classification

Environmental externalities Internalization (ETS), environmental taxation, tax
incentives, marketing of sustainability

The market for products and services on energy effi ciency has to be
boosted, involving all actors which participate on it
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3.1 PPEC description

Objectives and eligible promoters

PPEC

Consists of a tender mechanism, by which eligible promoters submit candidate measures
to improve efficiency in electricity consumption.

PPEC aims to promote a more efficient behavior on electricity consumption and the
adoption of more efficient equipment by consumers of electricity.

Eligible promoters

- Electricity suppliers;

- Transmission and distribution network operators;

- Energy efficiency agencies;

- Consumers associations;

- Business associations;

- Municipal associations;

- Research centres and higher education institutions.

The candidate measures are selected through technical and economic criteria publicly
discussed and approved ex-ante.
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3.1 PPEC description

Eligible measures

Tangible measures

sInstallation of equipment with a level of efficiency superior to the standard
equipment on the market

Installation of demand side management equipments, leading to a more
efficient use of electricity

*Achieve measurable consumption reductions

*Tender by market segment (household, services, industry)

Intangible measures
*Information on good practices in efficient use of electricity
*Promote the change on consumer’s behaviour

*Energy audits
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3.1 PPEC description

Examples of eligible measures

Residential and tertiary sectors

v'Heating and cooling (e.g. heat pumps, new efficient boilers, installation/efficient update heating/cooling
systems).

v'Hot water (e.g. installation of new devices, direct and efficient use in space heating, washing machines).

v'Lighting (e.g. new efficient bulbs and ballasts, digital control systems, use of motion detectors for lighting
systems in buildings).

v'Cooking and refrigeration (e.g. new efficient devices, heat recovery systems).

v'Other equipment and appliances (e.g. combined heat and power appliances, new efficient devices, time control
for optimised energy use, stand-by loss reduction, installation of capacitors to reduce reactive power, transformers
with low losses).

v'Solar thermal applications, domestic hot water, solar-assisted space heating and cooling).
Industry sector

v'Product manufacturing processes (e.g. more efficient use of compressed air, condensate and switches and
valves.

v'Use of automatic and integrated systems, efficient stand-by modes.

v'Motors and drives (e.g. increase in the use of electronic controls, variable speed drives, integrated application
programming, frequency conversion, electrical motor with high efficiency).

v'Fans, variable speed drives and ventilation (e.g. new devices/systems, use of natural ventilation).

v'Demand response management (e.g. load management, peak shaving control systems).
Cross-sectoral measures

vtraining and education that lead to application of energy-efficient technology and/or techniques.

vfocused information campaigns that promote energy efficiency improvement and energy efficiency improvement
measures.
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3.1 PPEC description

Tenders

TENDER

All
promoters

(

Promoters
out
electricity
sector

~

TYPOLOGY

[ Tangible J/

/
N\

[ Intangible J

Tangible J ------

P

[ Intangible J

SEGMENT

Industry

Services

Households

. 7

. Households

—» The promoter can only compete for a tender

All promoters may compete
for this tender

To this contest can apply:

i) Energy efficiency agencies

i) Consumers associations

lii) Business associations

iv) Municipal associations

v) Research centres and higher
education institutions

ERSE - Entidade Reguladora dos Servigos Energéticos
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3.1 PPEC description

UIES

Dimension

PPEC

Managing body of PPEC

Frequency of the tender

Period for implementation of the
measures

Nature of the mechanism

Limits to the size of the measures

Co-financing of the promoters
and/or consumers

Progress Reports

Biennial budget

ERSE manages PPEC, receives the candidatures and evaluates
them according to the pre-defined metric in the rules. Once the
measures are being implemented, ERSE is in charge of monitoring
its progress.

biennial

Tangible measures: 2 years
Intangible measures: 1 or 2 years

Voluntary mechanism

1/3 of the budget in the tenders for all promoters
1/6 of the budget in the tenders for promoters who are not
companies in the electricity sector

Tangible measures: Support at least 20% of the total cost
Intangible measures: No minimum mandatory support

Half-yearly reports

23 millions €

28
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3.1 PPEC description

Budget

PPEC 2011-2012 budget
I WO 1 N

Tangible (all promoters?) 69,6% 16 000 000
Industry and Agriculture 25,1% 5762084
Trade and Services 21,5% 4938 308
Household 23,0% 5299 607

Tangible (promoters out electricity sector?) 8,7% 2 000 000

Intangible (all promoters®) 15,2% 3 500 000

Intangible (promoters out electricity sector?) 6,5% 1 500 000

Total PPEC 23 000 000

1 All the promoters can apply to this contest (suppliers, network operators, consumers' rights associations, energy efficiency
agencies, universities/technological centres, etc).
2Companies from electricity sector can not apply to this contest.

Annual tariff impact:

> Access tariff — -
> End-user tariff ——— -

I's also important to emphasize that accordingly to PPEC rules, promoters and/or
beneficiaries have to support at least 20% of the total cost of the measure.
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3.1 PPEC description

Evaluation Criteria for tangible measures

Tangible measures which have a positive Net Present Value will be eligible for seriation

S BS B CS
NPV =) ——
—o (L+i)

Bst - Social benefits associated with the measure in year t
Cst - Social costs with the measure in year t

| - Discount rate

n - lifetime

: +
Standard avoided cost (€/kWh) economic value of CO,
Industry 0,0742 emissions avoided
Services 0,043 =0,0088 €/kWh avoided
Households 0,0962

= PPEC costs + Consumer costs + Promoter costs + Other costs

@ Discount rate = 5%

30
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3.1 PPEC description

Evaluation Criteria for tangible measures

lifetime Equipment Lifetime Observations
(hours, use)
Bonihia da ealor SolofSpiia. e arms s ama s 15
Bamba deiealoratiiole —osvvpammppansurnsnpeansnarsrensy 15
complemento de sistemas de chimatizagdo (Freecoolng) ... .............. 15
Armaduras (lumindrias) . ... 16
BAlASI0 SleelOmIG0 .. oo s et s e S 16
Lampada fluorescente T8 . . . . . e 8000 horas
Fluorescent light T5 (households) 7 8000 hours, 3h/dayx365days/year
Fluorescent light T5 (services) 3 8000 hours, 12h/dayx365days/year

Lampada incandescente . . ... ... ... ... .. .. 1000 horas
Lampada mcandescente (sectorresidencial) . . ........... ... ......... 1 1000h, 3h/diax365d1as/ano.
Lampada incandescente (sector servigos) ... ... ... .. 03 1000h, 12h/diax(52x5)dias/ano.
Lampada fluorescente compacta . ... .. ... ... ... ... 6000 horas
Lampada fluorescente compacta (sector residencial) ... ... ... ... . ... 6 6000h, 3h/diax365dias/ano.
Lampada fluorescente compacta (sector servigos) ...................... 2 6000h, 12h/diax(52x5)dias/ano.
BAMPAEEERY . oo e e 40000 horas
Lampada LED (sectorresidencial) .. ... ... . ... .. ... . ... 20 max{40000h, 3l/diax365dias/ano; 20 anos}.
Lampada LED (sector ServigoSs). . - - .. oo iootuimiiiio i iaiaaaaaieans 13 40000h, 12h/diax(52x5)dias/ano.
Lampada halogéneo. . ... ... 2
Lampada de Vapor de sédiode altapressdo ... ... ... . ... .. 4
Lampada de vapor demerciitio .. .. .. ... ..o 4
Regpuladores de fluxo luminosoemIP. . ... .. ... ... . ..o.ooo.. 15
Reguladores de fluxo luninoso em Tlummacdo Fluorescente . ... ... ... . 15
Semaforotricolor LED 12W_ ... 11 50000h, 12h/diax365dias/ano.
Semaforo Tricolor Incandescente 100W . ... .. ... .. ... . ... .... 0,23 1000h, 12h/diax365dias/ano.
Modulode semaforo LED 12W ... ... ... i...... 11 50000k, 12h/diax365d1as/ano.
Modulo de semaforo Incandescente 100W . .. ... ... ... 023 1000h, 12h/diax365dias/ano.
Variador electronico de veloeidade ... 15
Motor de Alto Rendimento ... ... ... ... 15
Bateria de condensadores. . - oo snsi s D se sy 12
Sistema de Gestiode Cargas. - .. oo oo ool i iiiaii ity 15
Colectorsolar. . .. ... .. ... 20

31
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3.1 PPEC description

Evaluation Criteria for tangible measures (metric criteria)

The energy
savings

Efficient equipment to be Standard equipment to be Power relation
installed replaced

Inc. halogéneo Incandescente descontinuada 0,75
Inc. halogéneo Inc. halogéneo 1,00
LFC Inc. halogéneo 0,27
LED BP Inc. halogéneo 0,24

Fluorescent light T5 Fluorescent light T8 0,64

LED FCL 0,90
DTHIAIVIUD LU \(N2ovy ) LDCIHIAIVIUD 111val lucouLciIilteS v,1L0
Fluorescente T5 Vapor Sédio Alta Presséo 0,94
Fluorescente T5 Fluorescente T8 0,64
Fluorescente T5 Vapor Mercurio 0,55
Fluorescente T8+ Fluorescente T8 0,84
Sédio Alta Presséo Vapor Mercurio 0,42
Sdédio Alta Presséo Inc. halogéneo (projectores) 0,15
lodetos metélicos Inc. halogéneo (projectores) 0,19
lodetos metalicos Vapor Mercurio 0,51
LED AP lodetos metélicos 0,42
LED AP Vapor Mercurio 0,25
LED AP Vapor Sodio Alta Pressdo 0,50
LED AP Vapor Sédio Baixa Presséo 0,79
LED AP Inc. halogéneo (projectores) 0,09

PPEC approval process considers as much as possible standardized savings estimates
32
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3.1 PPEC description

Evaluation Criteria for tangible measures (metric criteria)

he energy

savings
Combinado classe C 507 24hx365dias
Combinado classe B 441 24hx365dias
Combinado classe A 343 24hx365dias
Fridge Class A 343 kWh 24hx365 days
Variable speed drive 25%
Frigorificos classe A+/A++ 284 24hx365dias
Maquina lavar loica classe C 262,08 3,6 ciclosx52 semanas
Maquina lavar loica classe B 224,64 3,6 ciclosx52 semanas
Maquina lavar loi¢a classe A/A+ 205,92 3,6 ciclosx52 semanas
Maquina lavar roupa classe C 319,8 4,1 ciclosx52 semanas
Maquina lavar roupa classe B 235 4,1 ciclosx52 semanas
Maquina lavar roupa classe A/A+ 235 4,1 ciclosx52 semanas
Arca congeladora classe C 378 24hx365dias
Arca congeladora classe B 295 24hx365dias
Arca congeladora classe A 265 24hx365dias
Arca congeladora classe A+/A++ 257 24hx365dias
Colector solar plano com depdsito integrado para uso unifamiliar 500 kWh/m2 painel
Variador Electrénico de Velocidade - IndUstria para <= 70 kW 25%
Variador Electronico de Velocidade - Industria para > 70 kW 25%
Variador Electrénico de Velocidade - Servigos - motor <= 30 kW 25%
Baterias de Condensadores - Industria 1500 kvarh <Q>x1200h
Baterias de Condensadores - Servigos 1500 kvarh <Q>x1500h
Reguladores de fluxo luminoso em IP 30%
Reguladores de fluxo luminoso (lampadas de descarga, fluorescentes,...) na Indistria 25%
Reguladores de fluxo luminoso (luz natural) 25%
Equipamentos em standby ligados numa mesma tomada (redugéo associada a uma smart strip) 76
Sistema de Gestdo de Consumos no segmento residencial (com informag&o ao consumidor) 315
Freecooling (arrefecimento natural) 40%
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3.1 PPEC description

Evaluation Criteria for tangible measures

Measures with a positive NPV are ranked according to the following technical and
economic criteria:

A. Benefit-cost analysis 60 points
Al. Benefit-cost proportional 40 points
Metric 5 . dored 20 001
Criteria A2. Benefit-cost ordere points
(80 points) B. Scale risk 10 points
C. Weight of the investment in equipment in the total cost of the 10 points
D. Presentation quality 7 points
_ E. Ability to overcome market barriers and spillover effect 5 points
Non-metric
criteria — F. Equity 4 points
(20 points) : :
G. Innovation 2 points
H. Experience in similar programs 2 points
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3.1 PPEC description

Evaluation Criteria for tangible measures (metric criteria)

A. Benefit-cost analysis (60 points)

Indicator often used to compare investments which require different investment amounts
and with different lifetime

— L BSt _ L CPPECt Costs
RBC Z (1+ | )t Z —(1+ | )t:> Present

t=0 t=0 Value

Cepec: PPEC cos
B, avoided EesestiPeleastriéalsector +
+ CO, avoided and other environmental externalities

Al. Proportional benefit-cost analysis (40 points)

Scores of each measure given in proportion to the maximum BCR

P =40xRBC,/RBC,

A2. Ranked benefit-cost analysis (20 points)

Scores of each measure given in accordance with a ranked list of the BCR

)20

Pm= 20— (k —1)x (n is the number of measures in the segment and k is the
n position of the measure on the list)
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3.1 PPEC description

Evaluation Criteria for tangible measures (metric criteria)

B. Scale risk (10 points)

Evaluates the variation in the average cost of each measure accordingly to the rate
of execution of the measure

m
CF +> Cv,
— i=1 _
1Sc = . 1
CF +> Cyv,
i=1
IS. : Sensitive Index to the cost of the measure (0 =<IS_<1)

CF : Fixed PPEC cost

Cv. : Unit variable PPEC cost of intervention i
m : Number of interventions

n . Half of the interventions

Score of each measure given as a proportion to the maximum IS

D =10x ISe

max
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3.1 PPEC description

Evaluation Criteria for tangible measures (metric criteria)

C. Weight of the investment in equipment in the tot  al cost of the measure (10 points)

Awards measures that maximize the direct investment in equipment rather than the
administrative or support costs.

K
ID =—
CT
ID :Index of direct investment in equipment
K : PPEC amount spent on acquiring the equipment

CT : Total PPEC cost

Scores of each measure given in proportion to the maximum ID

G =10x D

max
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3.1 PPEC description

Evaluation Criteria for tangible measures (metric criteria)

Introduction of behavioural factors in savings esti mates

A methodology was developed that aims to parameterize the behavioral effect
on the potential energy savings

Income and

: comfort level
Equipment

avings

Consumer
behavior

¥

Electricity consumption

Tl . 38
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3.1 PPEC description

Evaluation Criteria for tangible measures (metric criteria)

Introduction of behavioural factors in savings esti mates
[ Wsavings = Wpotential savings X J
EC
The_ assessment mCIl‘_ldeS a o £3 - Energy Savings + Energy Savings
variable called behavioral factor £33
. | e
(FC), which takes values between . T83
Oand 1 2
ke
- [
If FC=0 == savings are heavily 2
dependent on user behavior = .
= o © S . .
o > £EO + Energy Savings + Energy Savings
m 3s's
: g2e
- IfFC=1 savings do not depend o838
on the usgpmade of the equipment
by the user Low High
_ Energy efficiency
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3.1 PPEC description

Evaluation Criteria for tangible measures (metric criteria)

Introduction of behavioural factors in savings esti mates

FC = FCy X FC,

Behavioural factors (FC)

Behavioural factor 1 (FC1)
Role of consumer Iin the installation and use

of equipment

Behavioural factor 2 (FC2)

Degree of monetary consumer support in the
purchase of equipment

40
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3.1 PPEC description

Evaluation Criteria for tangible measures (metric criteria)

Introduction of behavioural factors in savings estim ates

Behavioural factor 1 (FC ;) FCy = FCy4 X FCyp

FC, . — The equipment installation is made

by the consumer?
Yes 0,9 0,95 0,975

Yes and there

Is an alternative 0,2 0,6 0,8
use
FC,gz — The energy savings depend on the No 1 1 1
use made by the consumer
Yes 0,5 0,6 0,7

The behavioural factors depend on the type of consumer (industrial, services or household)

41
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3.1 PPEC description

Evaluation Criteria for tangible measures (metric criteria)

Introduction of behavioural factors in savings esti mates
Behavioural factor 2 (FC ,) ¢ _ Value paid by consumer
2 ONSUMETsuppore = Total cost

FC, — What is the consumer support in the 0-30% 0,90 0,925 0,95
h f [ ?
purchase of equipment 30-50% 0.95 0.95 0.95
50-100% 1 1 1

v The behavioural factors depend on the type of consumer (industrial, services or household).

v" A consumer who has access to a free energy-efficient technology will not assign much importance
to the return on investment as a consumer who has paid in full by technology

42
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3.1 PPEC description

Evaluation Criteria for tangible measures (metric criteria)

Introduction of behavioural factors in savings esti mates

v" The introduction of behavioural factors makes the results less optimistic, because
the potential savings are smaller but more realistic

v' The behavioural factors are an incentive for better design of measures

v' The rules provide for the application of a factor of free-ridership, which is now
applied to measures of compact fluorescent lamps

v For the moment the behavioural factors do not consider other well known effects of
the theory of energy efficiency such as rebound effect or spillover effect

43
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3.1 PPEC description

Evaluation Criteria for tangible measures (non metric criteria)

Metric
Criteria

(80 points)

D. Presentation quality

7 points
) E. Ability to overcome market barriers and spillover effect 5 points
Non-metric

criteria — F. Equity 4 points
(20 points) : :

G. Innovation 2 points

H. Experience in similar programs 2 points
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3.1 PPEC description

Evaluation Criteria for tangible measures (non metric criteria)

D. Presentation quality (7 points)

Evaluates the measure in terms of how clearly and objective it is presented and how
well its assumptions are justified. It also evaluates the quality of its measurement and
verification plan, both on the basis of a predefined set of questions.

E. Ability to overcome market barriers and spillove r effect (5 points)

Evaluates measures in terms of its effectiveness in overcoming market barriers and its
ability in spreading out its effects.

F. Equity (4 points)

Evaluates the equity considering the geographical scope and the way participants and
suppliers are selected.

G. Innovation (2 points)

Evaluates the degree of uncommonness and compensates innovative measures for its
higher costs relatively to conventional measures.

G. Experience in similar programs (2 points)

Evaluates the relevance of the promoters or its partners experience for the
implementation of the measure.
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3.1 PPEC description

Evaluation Criteria for tangible measures (non metric criteria)

In order for the non-metric criteria to be more objective, classification matrixes
were created.

Example of classification matrix for equity

Question (answer y/n) Score

EQ1 The measure ensures non-discrimination in terms of geographic 1
location?
EQ2 The dissemination of the measure is made in a way to include all 1

potential participants?

EQ3 The eligibility of consumers is based only on features related to the 1
electricity consumption of their installation?

EQ4 The query cost of efficient equipment and contracting of suppliers 1
includes many brands and suppliers?
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3.1 PPEC description

Evaluation Criteria for intangible measures (non metric criteria)

The intangible measures’ ranking process depends exclusively on non-metric criteria

A. Equity 25 points

Non-metric B. Presentation quality 31 points
criteria — C. Ability to overcome market barriers and spillover effect 20 ponts
(100 points) D. Innovation 12 points
o E. Experience in similar programs 12 points

In order for the non-metric criteria (either in tangible and intangible measures) to be
more objective, classification matrixes were created.
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3.1 PPEC description

The Process of Measurement and Verification

Candidate measures must include a Measurement and Verification Plan (MVP) of
energy savings, identifying the strategy to be used in measurement, to ascertain the
impact of the measure. The savings can be determined by comparing energy use
before and after implementation of the measures, making appropriate adjustments for

changes in conditions.

The Measurement and Verification Plan should address:
Explaining any

« Compliance with the draft of the measure; changes
« Equipment  specifications (replaced and installed between
equipment); approved and
implemented
« Baseline scenario; measures!

» The hour of use of such equipment;

» The efficiency gains compared to standard technology.

48

ERSE - Entidade Reguladora dos Servigos Energéticos



3.1 PPEC description

The Process of Measurement and Verification

) PPEC approval process considers as much as possible standardized savings
estimates.

1 While the approved measures are being implemented, promoters have to submit to
ERSE periodic (each semester) reports on their physical and financial implementation.

) The financial implementation is ensured by the accreditation of an official accounts
officer.

1 In the end of the implementation promoters have also to submit to ERSE the results
of the measurement and verification plan, on the basis of which ERSE will verify the
savings of the project.

.l If the approved and expected savings in those reports are not met, the incentive
payment, which is done ex-post, is compromised.

J The program’s code also foresees the existence of technical and physical audits on
the implementation, which may occur during or after the implementation period.

JIn the end of each PPEC program ERSE publishes a report with the results
achieved.

The process of Measurement and Verification is cruc  ial!
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3. PPEC: a tender mechanism to promote efficiency on electricity consumption

3.2 PPEC 2011-2012
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3.2 PPEC 2011-2012

Competitive tender

Comparison between total candidate amount
and budget available, by segment
(million Euros)

Industry
20
15
_ N
10 The candidate measures
for PPEC 2011-2012
5 largely exceeded the
Intangible 0 Services bUdget available
J C (23 million Euros).
PPEC is a very
competitive tender,
only the best
measures win!
J
Households
== (Cost of candidate measures e PPEC 2011-2012 budget
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3.2 PPEC 2011-2012

Intangible measures approved

Approved intangible measures PPEC 2011-2012 (% PPEC budget)

B Audits

B Contests

M Information
Simulation tools

M Load management
systems

» 20% of PPEC 2011-2012 budget is allocated to demand side management measures
(load management systems).

 This type of measures will provide real-time information to consumers, helping them to
take decisions on their electricity consumption, increasing their demand elasticity.
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3.2 PPEC 2011-2012

Tangible measures approved

Approved technologies PPEC 2011-2012 (% PPEC budget)
0%
3%
M Lighting
B Load management systems
B Cooling systems

M Driving force

m LED traficlights

B Power factor correction
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3.2 PPEC 2011-2012

Tangible measures approved

Approved technologies PPEC 2011-2012, by segment

Households

M CFLlighting

M LED lighting

M load management
systems (residential)

M load management
systems (standby
consumptions)

(% PPEC budget)

Services
3%

® | ED lighting

¥ Public llumination

B Cooling (services

B LED trafic lights

¥ Fluorescent
lighting

Industry

® Driving force
(variable speed
drives)

E Driving force (high
efficiency motors)

H Power factor
correction

= Fluorescent
lighting

¥ Joad management
systems (hon
residential)
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3.2 PPEC 2011-2012

Measures approved

PPEC 2011-2012 in numbers...

» 340 thousand LEDs (light-emitting diode)

» 150 thousand load management systems

* 1 million compact fluorescent lamps for vulnerable consumers

31 thousand fluorescent tube lamps (T5)

* 10 000 presence sensors in lifts

* 1 100 variable speed drives

» 620 high efficient motors

26 TV information programs with a duration of 30 minutes each and 130 TV
information programs with a duration of 2/3 minutes each

» 2 600 energy audits for households, services and industry

» 2 100 schools involved in energy efficiency educational programs
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3.2 PPEC 2011-2012

Promoters

National and Regional Promoters

B Energy efficiency agencies
B Consumers associations
B Business associations

l 2

%

2% o
m Distribution network operators

I Research centres and higher education
institutions

More than 20 lead promoters and 40 other entities (energy providers, consumers
associations, business associations, municipal associations, universities, ESCO,
environmental organizations, institutions of social solidarity, TV broadcasters...) are
involved in the projects selected. Advantage of maximizing the number of agents
involved in the promotion of energy efficiency, reaching more consumers and
increasing the positive spill-over effect.
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3.2 PPEC 2011-2012

Funding

PPEC Leverage the Amount Invested in Energy Efficie  ncy

Costs supported by PPEC

B Costs supported by promoters

62%
B Costs supported by beneficiaries

The funding needed for the implementation of PPEC 2011-2012 comes from:
» 23 million euros from PPEC (electricity tariffs)

* 5 million euros from promoters

* 9 million euros from beneficiaries
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3.2 PPEC 2011-2012

Benefits and costs

Benefits outweigh costs...

160
140
120
100
80
60
40 -
20

Million €

Total
Tangibles

Industry Services Households

B PPEC Cost ¥ Electricity sector benefit B Environmental benefit

ERSE estimates that the benefits of this edition of PPEC with the implementation of
tangible measures will be nine times higher than costs. Potential gains of 155 million
are expected, for costs of 18 million.
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3.2 PPEC 2011-2012

Benefits and costs

Benefits and costs by avoided consumption

0,12
0,10 — — —
|
0,08
= S
2 006
&
0,04
0,02
| | | |
0,00 T T T )
Residencial Servigos Industria Total
Costby kWh avoided = Benefitfor the electricity sector (i)
= Environmental benefit (ii) = (i)+(ii)

== Special regime generation

Unit costs of avoided consumption are significantly lower than the cost resulting from the
implementation of supply side equivalent measures, such as the premiums given to renewable
generation (45 €/MWh in 2010)
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3.2 PPEC 2011-2012

Benefits and costs

The need of an evaluation criteria for energy effic  iency: Ratio Benefit-Cost

12 B PPEC

10 1 = Candidaturas

Récio BC [p.u.]

Residencial Servicos Industria Total

Tender mechanisms have the advantage of being competitive mechanisms and as such, only the best

measures with the highest benefit-cost ratio are selected for implementation. This way, PPEC ensures
the maximization of social benefits per unit of incentive.

ERSE - Entidade Reguladora dos Servigos Energéticos 60 30-10-2012



3.2 PPEC 2011-2012

Benefits and costs

Expected benefits (PPEC 2011-2012)

y Accumulated ™.

electricity savings '
(2 244 GWh)

Av0|ded Co, ™

emissions
\.(830 thousand ton CO,

D o

Tangible
measures

A nnual consumption
" of 14% portuguese
\ families
N (750 thousand) ~

T e

e s

N

/Em|sswns of 8% ca
' traffic
(350 000/year) y

/
//////
R e
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3. PPEC: a tender mechanism to promote efficiency on electricity consumption

3.3 Balance and Evolution of PPEC
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3.3 Balance and Evolution of PPEC

PPEC 2007

PPEC 2007 has finished its implementation and ERSE

has presented the results

Intangibles 2.550.608( 2.324.869| -9% n.d. 158.413| - n.d. 58.613| - n.d.| 15.264.028| - n.d. 6,6
Tangibles 8.282.004| 7.741.067|-7% 390.419 611.393 67@ 144.455 226.215 GTQ 37.988.500| 58.911.330 659 4,6 7,6| 66%
\
TOTAL 10.832.612| 10.065.936 -7%) 390.419 769.806 97% 144.455 284.828| 97%| 37.988.500| 74.175.358 ;E% 4,6 7,4) 61%
n.d. - not defined /'
A 4 A 4

line with the
provisions

Budget execution in

Forecasts for avoided
consumption and CO,

emissions avoided largely

overcome

A 4

Benefits far beyond
those anticipated

RBC of 7,4
(60% above the approved)

ERSE - Entidade Reguladora dos Servigos Energéticos
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3.3 Balance and Evolution of PPEC
PPEC 2007

RBC candidato RBC aprovado RBC real

« The comparison shows that the adoption of an evaluation metric ensures the
maximization of RBC

* The successful implementation  of measures by promoters and ERSE’s monitoring
ensured final RBC above the approved.
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3.3 Balance and Evolution of PPEC

Savings

40% of the generation
Annual consumption

of a combined cycle
plant / of 2 million

700 | 1.29% of consumption Portuguese families
/ forecasted for 2011 /
600 7 i
Accumulated: :6895 GWh / 2551 mil tonCO2

500

400

GWh

300 -

200 -

100 -

2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032

B PPEC2007 M PPEC2008(P) = PPEC09/10(P) mPPEC11/12(P)

The expected consumption avoided due to the four PPEC editions will reach its
maximum in 2013 (573 GWh). It represents 1,2 % of consumption forecasted for
2011,
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3.3 Balance and Evolution of PPEC

Unit Costs

Increased competition....reduction in unit costs

25

21,2
20 ——

15 +——

€/MWh

8,0
5,4

O T T T 1
PPEC2007 PPEC 2008 PPEC2009-2010 PPEC2011-2012

Progressive decrease in unit cost of avoided consumption due to increased competition and
action of ERSE in the establishment of rules including the mandatory minimum 20% co-
financing from promoter and/or beneficiaries.
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3.3 Balance and Evolution of PPEC

PPEC leverage

PPEC Leverage the Amount Invested in Energy Efficie  ncy

PPEC 2007 PPEC 2011-2012

PPEC costs (23 million Euros — 0,2% of
end-user electricity tariff)

® Promoters costs (5 million Euros)

62% - - - - -
B Beneficiaries (9 million Euros)

85%

PPEC costs 10 M€/year PPEC costs 11,5 M€/year

The growing interest in PPEC has permitted an increase in the level of co-financing
demanded from the promoters and beneficiaries, so as to ensure greater ownership

and involvement. Currently promoters and/or beneficiaries have to support at least 20%

of the total cost of the efficiency measures.
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3.3 Balance and Evolution of PPEC

Results of PPEC Initiatives

PPEC 2007 + PPEC 2008 + PPEC 2009-2010 + PPEC 2011-2012:

Estimated

benefits
(539 million €)

Cost PPEC
60 million €
(9,5 €/MWh)

Annual consumption
of 22% portuguese

Accumulated
electricity savings

(6 895 GWh) families
Avoi_defl co, Emissions of 26%
emissions car traffic

(2,5 million ton CO,)

« The premium paid to renewable generation is justified by the goal of reducing CO,
emissions and diversifying sources of supply (premium paid in 2010: 45€/M\Wh)

* Energy efficiency tools, like PPEC, prove to be competitive and serve the same
purposes as renewable generation (avoided cost PPEC 2011-2012: 8€/M\Wh)

The reduction- of greenhouse gas emissions and the reduction of energy external
dependence should be achieved acting on supply and on demand .
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3.3 Balance and Evolution of PPEC

Results of PPEC Initiatives

Global GHG Abatement Cost Curve in Portugal

1000

800

600

400

200

-200 -

Abatement Cost (€ per ton CO,)

-400

PPEC2007
PPEC2008

PPEC2009-2010
Wind power
Solar< 250 kW
Solar< 3,86 kW

PPEC2011-2012

\
The reduction of greenhouse gas emissions and the reduction of energy external

dependence achieved by demand side measures have positive net benefits when

compared with supply side measures. Both type of measures from a policy perspective
have to be considered. Y
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3.3 Balance and Evolution of PPEC
Contribution of PPEC Initiatives to Reduce Primary Energy Imports

The Contribution of PPEC Initiatives on Primary Ene  rgy
Imports for the Electric Sector (2011)

3.50% - 3.31%

3.00%

2.50%

2.00%

1.50%

1.00%

0.52%
0.00%

Industry Service Household Intangible Total

Reduce Primary Energy Imports - 2011

* PPEC initiatives will avoid 3,3% of primary energy imports for electricity generation in
2011;

» The most significant contribution comes from household sector: 1,8%;

* The energy cd‘nsumption reduction due to PPEC initiatives represents approximately 40%
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3.3 Balance and Evolution of PPEC
Contribution of PPEC Initiatives to Achieve National Energy Policy Goals G FRSE

National Plan for Climate Change - PNAC

1200

Goal PNAC 2010
1020 GWh

(GWh)

Energy Savings 2010

“MPPEC 2007 EPPEC 2008 HPPEC 2009-2010 H Goal

. 7

« PPEC 2007 contributes with 8% to achieve the goal set in PNAC (1020 GWh of energy
consumption reduction).

« PPEC 2007 + PPEC 2008 + PPEC 2009/2010 achieve an avoided consumption of
384GWh.in 2010, which represents 38% of the goal set in PNAC.
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3.3 Balance and Evolution of PPEC

Contribution of PPEC Initiatives to Achieve National Energy Policy Goals

National Action Plan for energy efficiency (PNAEE)

Energy Savings Achieving PNAEE Goals

2008-2015 due to PPEC

(GWh) (2008-2015)
PPEC 2007* 592,9 2,8%
PPEC 2008** 644,3 3,0%
PPEC 2009-2010** 1.758,0 8,2%

PPEC 2011-2012%** 1.127,4
Total 4.122,6

* Actual savings.

** Savings forecasted when measures were approved.
.

« PPEC 2007 contributes with 2,8% to achieve the goal set in PNAEE for the period
2008-2015.

« PPEC 2007 + PPEC 2008 + PPEC 2009/2010 + PPEC 2011/2012 will obtain energy
savings of 4 122,6 GWh, for the period 2008-2015, which represents 19,2% of the goal
set in PNAEE.
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4. Final remarks
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4. Final remarks

» Importance of close cooperation between policy makers and regulators .

» Ensure that regulatory incentives are closely aligned with the objective of energy
efficiency .

» Ensure that regulation is friendly to innovative new service pr oviders.

» Importance of bringing several entities for delivering energy eff iciency (energy
providers, consumers associations, municipalities, universities, ESCOs, institutions of
social solidarity...) in order to maximize the number of agents involved, reducing the
market failure to overcome, reaching more consumers and increasing the spill-over
effect. Tender mechanisms for energy efficiency , as in the case of PPEC, represent
a good practice for changing customer behaviour in favour of energy efficiency.

» Rigorous ex-post evaluation of savings Is important, discounting possible “rebound
effect”, and “free-riding effect” and avoiding double counting of savings via overlapping
with other programs.

» Energy efficiency is far more cost-effective than other mechanisms to meet
environmental targets. The best Megawatt is the Negawatt

Regulators ensure the crucial balance between
energy AVAILABILITY and energy AFFORDABILITY and thus have a
CENTRAls ROLE-Inthe TRANSITION TO A LOW CARBON ENERGY SECTOR
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Annex: Examples of measures implemented
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1.4 Examples of measures implemented

Intangible E2Trade
Enerfixe

Tangible - Household Lighting
Demand side management systems

Tangible - Industry eCube cooling systems
Variable speed drives

Tangible - Service Freecooling systems
LED traffic lights
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1.4 Examples of measures implemented

Intangible measures

E2trade

* Implemented by: o0
Electricity supplier (Endesa) Eu endesa EVALUE

* Implemented in:
Ibersol, SGPS, SA (holding company that owns and operates a network
of multi-brand restaurants in Portugal and Spain (Pizza Hut, Pasta
Caffe, KFC, Burger King, Pizza Movil, Pans & Company, O Kilo, among

others)). ,
. i il
ibersol
grupo
* When:
2007 and 2008
* Budget [1200 thousand € PPEC Contribution [1100%
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1.4 Examples of measures implemented

Intangible measures

e2trade

: mercado de licengas de consumo de electricidade

E2Trade:

» Consists of an innovative cap and trade system aimed to help organisations to
reduce their energy consumption.

* |s based on developing skills and involving management teams in supervision of
energy costs.

* In the beginning, it was set a limit or cap on the amount of a pollutant that can be
emitted. The limit or cap is allocated to each Ibersol group unit in the form of
emissions permits / electricity consumption licenses.

» Firms are required to hold a number of permits equivalent to their emissions.
The total number of permits cannot exceed the cap, limiting total emissions to that
level.

* Firms that need to increase their emission permits must buy permits from those
who require fewer permits.

ERSE - Entidade Reguladora dos Servigos Energéticos 78 30-10-2012



1.4 Examples of measures implemented

Intangible measures

E2Trade

Platform for trading electricity consumption license

e2trade B -
I _ ibersol
: marcido de licangas de consumo di elactnicidada #impa
Legin  Contagens  Configurache ¢ Canal Comumicacio Consumos ¢ Mercade  Adminisiracdo  »
ORLOES SALA DE MERCADO
Hugtence cptacies uny (o cefruda)
Higtacico da ardung
Bleocrnasiny,
- ) MERCADC DE.I.C-El
COTACAD TRANSALCOES PROFINDIDADE
LTI W NEGOCIDS COMBRA
MERCALD ASERTD % . VENDA
snzachc UMIDADES
] pctrver e . o -
VOLLME
Actuatze scti ABERTLRA .
m.ua-u ULTIMOS NEGOCIOE
MIMIMG
LCEs -|| ORDEM QUANTIIADE VALDE ﬁ PHROMIHAS DATAS |
°_ comma | Abertura Facho
WAL (7] || =
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|
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1.4 Examples of measures implemented

Intangible measures

E2Trade e2trade

: mercado de licengas de consumo de electricidade

* This project:
* Involved all Ibersol group units.

 Changed employees behaviour contributing to greater rationalisation in the
use of energy.

 Led to the implementation of a series of measures to promote greater
energy efficiency.

* Results:

* 84% of Ibersol units reduced their electricity consumption!

 They save: 3,1 GWh/year!
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1.4 Examples of measures implemented

Intangible measures

Enerfixe

* Implemented by:

Electricity supplier (Unido Fenosa)

) &
(S
UNION FENOSA um.,.
YDREAMS
* When:
2008, 2009 and 2010
* Budget 1360 thousand € PPEC Contribution [1100%
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1.4 Examples of measures implemented
Intangible measures

ener fixe

o

Enerfixe:

» The project consisted on an online game designed to educate young people about the
importance of an energy efficient consumption.

* Through a game-based learning platform, young people will understand the real-life
implications of energy management and change their attitudes in the future.

» The goal was to reach students with ages between 8 and 14 and teach them basic day-
to-day actions that can lower energy consumption, reduce carbon emissions and their
electricity bill at the end of the month.
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1.4 Examples of measures implemented

Intangible measures

Enerfixe
The game-based learning platform

L7
¢ UNION FENDSA

ener fixe ¥4

JOGO DE EFICIENCIA ENERGETICA *

jda] o |

Concurso
Escolas

Regiao Norte

Lt

‘ o T
Apsrtad 1010
4101001 POATD

& erse

www.enerfixe.com.pt/
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1.4 Examples of measures implemented

Intangible measures

Enerfixe

The game has several

scenarios with light switches, - The goal is to make energy
air-conditioners and other efficient choices!

objects.

So far, more than 2 000 students have
chosen to participate!

ERSE - Entidade Reguladora dos Servigos Energéticos 84 30-10-2012



1.4 Examples of measures implemented

Tangible Measures - Household

Lighting Measures

* Implemented by:

e Electricity Companies:
* Energias de Portugal,
* Endesa,
» Electricidade da Madeira,
» Electricidade dos Acores.

* Energy Efficiency Agencies:
* Arena,
* Ames.

* Business associations:
« APED.

 Among others.

* When:
2007, 2008, 2009 and 2010

edp
EMA endesa

4y, Electricidade
\ ‘11? Madeira

EDA

Electricidade dos Agores
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1.4 Examples of measures implemented

Tangible Measures - Household

Lighting Measures

Implemented by:

edp

Electricity company (Energias de Portugal)

» The objective is to exchange incandescent light bulbs (the traditional ones) for compact
fluorescent lamps (energy-saving ones) which will result in large scale reductions of
energy consumptions as far as home lighting is concerned.

» Each family will receive the fluorescent light bulbs without cost, along with tips for energy
efficiency, after filling out a small consumer questionnaire.

* The energy-saving light bulbs provide benefits not only because they consume less
energy for the same amount of light but also because their life span is longer.

 Compared to an incandescent light bulb, an energy-saving light bulb consumes 80%
less energy and lasts 5 to 8 times longer.
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1.4 Examples of measures implemented

Tangible Measures - Household

Lighting Measures

The EDP promotion campaign consisted:

() Teams went door-to-door throughout the country giving away compact fluorescent

lamps (CFL’s) to residents to promote the substitution, in the domestic sector, of
incandescent light bulbs for CFLs. These actions will:

» Help to bring down the cost of energy bills in these households.

« Promote energy efficiency in communities or populations with less access to
information or / and less purchasing power.
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1.4 Examples of measures implemented

Tangible Measures - Household

Lighting Measures

The EDP distribution campaign consisted:

(I Exchange incandescent light bulbs for compact fluorescent lamps in shopping centers
(Lisboa, Porto, Faro and Covilha).

1 hora de mudar* ideias. - :

uSada

D CONTINENTE

]
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1.4 Examples of measures implemented

Tangible Measures - Household

Lighting Measures

The EDP distribution campaign consisted:

(Il Exchange incandescent light bulbs for
compact fluorescent lamps in EDP stores.

For those who missed the chance of
exchanging light bulbs at their own address, it
is also given the possibility of doing it in EDP
stores.
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1.4 Examples of measures implemented

Tangible Measures - Household

Lighting Measures
(Other compact fluorescent lamps distribution campaign )

Implemented by:

Electricity company (Endesa) Eu endesa

"

€ na TLC.JCE gue Vai Ganhar

Se,Quer Poupar,
3
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1.4 Examples of measures implemented

Tangible Measures - Household

Lighting Measures
(More compact fluorescent lamps distribution campaigns)

Implemented by: Electricity companies

. “y,_Electricidade
\c_le Madeira E[ I A
Electnadade dos Agores

CAMPANHA DE SUBSTITUICAO DE LAMPADAS o
NO SECTOR DO COMERCIO E SERVICOS

‘POUPE ENERGIA-  -PAGUE MENOS:  -PROTEJA O AMBIENTE:

apague  acenda iluminacao
esta esta! eficiente

adquira aqui com desconto
lampadas fluorescentes compactas

L] {s_

BSTITUA AS LAMPADAS INCANDESCENTES DA SUA EMPRESA POR
PADAS FLUORESCENTES COMPACTAS DE BAIXO CONSUMO. -, Elcctricidade
- CONSOMEM 5 VELES MENOS. gy 17 Madsia
 EMITEM 5 VEZES MENOS C2 PARA A ATMOSFERA.

* DURAM 10 VEIES MAIS.

reduza a sua factura de electricidade!

vélida até 30 d 2008

EDA

Flectrisiide dos fgoces
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1.4 Examples of measures implemented

Tangible Measures - Household

Lighting Measures — The Results

Number of Compact Fluorescent
Lamps Distributed through Several
Initiatives (PPEC + PNAEE)

- 10 - 9,52
g, The Results:
e | o
- « PPEC contributed for inducing a market
‘- transformation  through an increased
5 penetration of higher efficient lamps.
:: « The impact of these initiatives was highly
- significant. Between 2007 and 2010 were
1 distributed 010 million higher efficient lamps.
11
0 I I I I 1
I O

B EDP- PPEC mMEl mENDESA mEEM = EDA m ADENE

Fonte: GfK
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1.4 Examples of measures implemented

Tangible Measures - Household

Lighting Measures — The Results

% Sales of Lamps by

Tecnology
151 148 129 11,

M M 4 M The Results:

100% - _ _
1370 . * Incandescent light bulbs are gradually being
807 1 replaced in many applications by higher
60% - efficient lamps.
40% % 49%
20% A
0% | | | I/

2006 2007 2008 2009

EIncandescentes B Economizadoras
B Fluorescentes Halogéneo

Fontes: ERSE (PPEC 2007, PPEC 2008, PPEC 2009-2010) / Dados EDP

93 30-10-2012



1.4 Examples of measures implemented

Tangible Measures - Household

Lighting Measures — The Results

The European Union, are in the process of
phasing out the use of incandescent light
bulbs in favor of more energy-efficient

lighting!

4

PPEC began betting on another type of
measures.
PPEC 2011-2012 approved funding several
“Demand Side Management” measures.
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1.4 Examples of measures implemented

Tangible Measures - Household

Knowatt !
. - B - HOME
* Implemented by: -t ENERGY
|
Electricity company (Home Energy) MARTIFER

* Number equipments:

100 000

* When:
2011 and 2012

e Budget [13 203 thousand € PPEC Contribution [050%
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1.4 Examples of measures implemented

Tangible Measures - Household

Knowatt

 Knowatt (Envi tecnology) provides real-time
information to consumers helping them to make
decisions on their consumption, depending on the
cost and environmental impact.

* It shows consumers, in real time, how much power
they are consuming and how much they are
spending.

* Knowatt receives a wireless signal. It displays,
stores and can send data to a PC or Internet.

«To retrieve consumers energy consumption
information, can be used Google PowerMeterTM.

It is a energy monitoring software tool that helps
consumers viewing their home’s energy consumption
from any Internet-connected device, 24 hours a day.

Google PowerMeter: Ed's Home

Example utility: Find eul aboul free energy-saving homa [l
impravements o save money on your next bill, Learn more »

Day Daily Totals Week more

500
poweEr W

¥
- | S E

Monday B Tuesday
8.2 kW hused 2.7 kWh used
Mice! (63%)
About aven with expected usage so far today
5 i_'!
eB niaht | mormin gl | 9.5 kweh

G 0 08 I.e POWERMETER

Home Electricity Use

../rr\-e-

necder

wel
erver lights:

fricdga
1
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1.4 Examples of measures implemented

Tangible Measures - Industry

Variable Speed Drives ()

* Implemented by:

AGENCIA PARA A ENERGIA

Energy Efficiency Agency: ADENE

* When:
2008, 2009 and 2010

» Budget [ 300 thousand €

* PPEC Contribution [160%

The objective of this measure was the application
of Electronic Variable Speed in Pump System
Motors in Industrial Companies (30 companies), of
60 Electronic Variable Speed (VEV) in electric
motors with a nominal power of not more than 55
kW and / or in pump systems for "Water/Residual
Water Treatment Stations".

ECube

edp

Electricity company: Energias de Portugal

* Implemented by:

* When:
2009 and 2010

* Budget [ 1 860 thousand €

* PPEC Contribution [180%

This measure seeks to promote ECube (an energy-
saving device) in food processing industry. ECube
technology simulates the food thermal properties and
transmits this information to the thermostat. It is
placed inside the cooling chamber, regulating internal
temperature, avoiding recurrent motor starts.

(1) A variable speed drive is a piece of equipment that regulates the speed and rotational force of an electric motor. One of the main reasons why
these drives save energy is because they can change the speed of an electrical motor by controlling the power that is fed into the machine.
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1.4 Examples of measures implemented

Tangible Measures - Services

Replacing Incandescent Traffic

Lights with LED
on
LISBOA €-NOva

AGENCIA MUNICIPAL DE ENERGIA E AMBENTE

* Implemented by:

Energy Efficiency Agency: Lisboa E-Nova #§

e \When:
2009 and 2010

* Budget [0 350 thousand €

 PPEC Contribution [70%

The objective of this measure s to rationalize
energy through the traffic lights in some parts of
Lisbon.

LED technology is increasingly being used in traffic
light applications due to its longer life and energy-
saving qualities.

The implementation of this measure has finished and
the promoter already sent us the results of its
verification plan. It achieved considerable energy
savings!

Free-Cooling

* Implemented by:

IBERDROLA

Electricity company: Iberdrola

* When:
2008, 2009 and 2010

* Budget [ 1 389 thousand €

* PPEC Contribution [165%

This measure seeks to rationalize energy through
the installation of 50 free cooling equipments in data
centres.

Free cooling is an economical method of using low
external air temperatures to cool buildings.
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e ERSE

Learn more about PPEC on “Effects of the Introduction of Successful
Mechanisms to Promote Energy Efficiency in Non-EU Countries” a MEDREG
(Association of Mediterranean Regulators for Electricity and Gas) paper
which won the first ICER (International Confederation of Energy Regulators)
Distinguished Scholar Awards in the category ‘impact on developing

countries’.

ERSE — Portuguese Energy Services Regulatory Authority
Telef: +(351) 21 303 32 00

E-mail: erse@erse.pt

http://www.erse.pt
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