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Relevance

Very high (>10%)
High (5-10%)

Medium (1-5%)

Low (<1%)

Per definition excluded
No data

prosuc cups s |t Astesomnt | o e
Lot- Simple Set Top Boxes yes 25.01.2010 published X
Lot 1 Boiler and Combi-boiler yes 02.08.2013 published
Lot 2 Water Heater/Boiler yes 02.08.2013 published
Lot 3 PCs and Computer Monitors yes 26.06.2013 published X
Lot 4 Imaging Devices yes published
Lot 5 Consumer Electronic: Television yes 07.01.2010 published
Lot 6 Standby and (of-mode) Losses yes 07.01.2010 published
Lot 7 Extemal Power Supply Units yes 27.4.2010 published
Lot 8 Office Lighting yes 13.4.2010 X
Lot 9 Street Lighting yes 13.4.2010 X X
Lot 10 Air Conditioner yes 30.03.2013 published X
Lot 10 Small Fans yes 30.03.2013 published
Lot 10 Ventilation Systems yes
Lot 11 Electric Motors (0,75kW - 200kW) yes 27.01.2009 published
Lot 11 Circulation Pumps yes 01.01.2013 published
Lot 11 Fans yes 01.01.2013 published
Lot 11 Water Pumps yes 01.01.2013 published
Lot 12 Commercial Refrigerator- and Freezers yes
Lot 13 Household Refrigerators and Freezers yes 01.07.2010 published
Lot 14 Household Dishwashers yes 01.12.2011 published
Lot 14 Household Washing Machines yes 01.12.2011 published
Lot 15 Small Plants combusting Solid Fuels yes
Lot 16 Clothes Dryer yes 03.10.2012 published
Lot 17 Vacuum Cleaner yes 08.07.2013 published
Lot 18 Complex Set top boxes yes woluntary published
Lot 19 Household Lighting: non-directional yes 01.09.2009 published
Lot 19 Household Lamps. "Reflector Lamps" yes 01.01.2013 published
Lot 20 Local Room Heating Products yes
Lot 21 Central Heating Products yes
Lot 22 Household and Commercial Ovens yes 20.02.2014
Lot 23 Hobs and Grills yes 20.02.2014
Lot 24 Washing Machines, Dryers Commercial yes
Lot 25 Coffee Machines for non-Commercial Purposes yes
Lot 26 Linked-up Standby-Losses yes 22.08.2013
ENTR Imaging Systems in Medicine no
ENTR Lot 1 Refrigerators and Freezers yes
ENTR Lot 2 Transformers yes 21.05.2014 draft
ENTR Lot 3 Devices for Sound and Image Processing yes
ENTR Lot 4 Combustion Plants and Ovens yes
ENTR Lot 5 Machine Tools yes
ENTR Lot 6 AC and Ventilation Systems > 12kW yes
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Bottom-up simulation models with high

level of technolo?ical detail

l Energy Demand

Model

Top-Down Bottom-Up

Input- ~ General | : System | [ optimisat | Simulatio | ||  Multi- | :
[ Output [Equilibrium lEconomet“C [Dynamic Optimisatien n agent Accounting

Bottom-up energy demand simulation models that allow to link the resulting energy
demand to a transformation of the technological structure

Source: Sensuf}
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Energy demand models used in this study

FORECAST (www.forecast-model.eu)

Residential appliances
Industry

Service sector

Invert/EE-Lab (www.invert.at)
Buildings
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The FORECAST Model

Definition Scenario

Assumptions GDP, energy carrier wholesale-prices, population, policy intensity

FORECAST Macro FORECAST Pricing

Gross value added, physical production, Sector specific retail prices

employment, efc.

FORECAST
Annual demand
Industry Tertiary Residentia
Branch Pulp&Paper Branch Finance Sub- Appliances
Modules
Process  Farer Energy servicéighting Technology Screens
Sav.ing Shoe press Sa\(ing LEDs Efficiency LCD
Option option Class
Results

Consumption, Potentials, Indicators, GHG Emissions

Others

Agriculture

Rail transport
Electric mobility
Others
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Hierarchical structure FORECAST-
iIndustry

Industry —
R

I
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Overview Forecast — Residential

Ecodesign

Financial
Incentives

Labelling

Behavioural parameters

(t=ty ..., t,)

Access to information
Computational capacity

Economic parameters

(t=ty .., t,)

Energy cost

y

Investment cost

Market discount rate

Technological parameters
(t=ty ..., t,)

* Lifetime

* Operation power

* Operation time

* Stand-by time

* Stand-by power

> Behavioural discount rate

Ownership rate

Population

Income

v
Investment

Decision

Accessible options

Market share per
efficiency level

Energy
demand by
scenario

—>
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t

Modell Invert/EE-Lab

(t=t,, input of simulation results for t, ... t,) hot water energy needs and

t, ..

n

Building stock data

Installed heating and hot water systems
* U-values

+ Geometry

* Installation/constr. period

* Regions

* Type of use

Database heating and hot

water technologies
*n/COP/solar yield
sinvestment costs
*O&M costs
*Technological learning
senergy carriers used
«Life time

Simulation results
Installation of heating and hot water systems
(number, kW, m?)

Renovation of buildings (humber, m?, ...)

Energy demand and consumption
CO2-emissions

Investments, policy program and running costs

delivered energy calculation

module jon13790]
4 I

Life time module

Weibul
distribution
Number of Buildings:

» Abolished
» Performing measures

* Newly construction(envelope,
heat supply system)

Agent Module
Properties / perception
and decision criteria of

investors

[ Nested Logit approach ]

[ Logistic growth model }

User behavior

Climate data
(monthly mean temp., solar
irradiation ...)

Exogenous scenarios
growth of building
stock

Diffusion restrictions

Biomass potentials

Policies

t 114

Options for thermal
renovation
*A U values
*Cost data

|

Energy prices

* New heating/DHW system
\\° New building envelope //

2014
2014

Sources: Miller 2014, Kranzl et al

, Agent Module: Steinbach




Scenarios

Scenarios based on ,Study evaluating the current energy efficiency policy framework in the EU ¢
providing orientation on policy options for realising the cost-effective energy efficiency/
saving potential until 2020 and beyond” (Fraunhofer ISI, TU Wien, PWC, 2014)

,Baseline with early action“-scenario includes all policy measures implemented
at the latest in 2013

Including ecodesign directive Excluding ecodesign directive
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Data and assumptions

Lifecycle of technologies and appliance turnover not affected by ecodesign directive

Full compliance

No rebound effect considered
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Energy savings in 2030
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Savings differ considerably between
different lots
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Opportunities and challenges

- Disaggregated allows quantification of effects for individual lots and countries

- Definition of minimum efficiency performance standards: Specific requirements for sub-
categories with different characteristics are modelled as an average

- Lack of market data

- Overlap with other policy measures, especially labelling

- Lifetime of appliances

- Rebound effect
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Thank you for your attention!
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