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Acronyms & accounting units

EC European Commission
.Ja .. per annum (year) ECO Ecodesign (scenario)
€ Euro ED Ecodesign
AC Air-Cooled (refrigeration) EEI Energy efficiency index
AC Air Conditioning (electric) EFN Efficiency of new sold products
ACF Air Conditioning, Fossil fuel fired (EU average of sales)
AHC Air Heating & Cooling equipment EFS Efficiency of the stock of products in use
AHE Air Heaters, Electric (EU average of stock)
AHF Air Heaters, Fossil fuel fired EIA Ecodesign Impact Accounting
BAU Business as usual (scenario) EL Energy Labelling
BC Base Case elec (as column header)
BC Backward curved (fan) electricity-related share in primary energy
bn billion (109) ELEC Electric energy
BW Black and white (copier, printer) EP Electrophotographic ('laser')
C1 Tyres designed primarily for vehicles of EPS External Power Supply
categories M1, N1, 01 and O2 ('passenger eq. equivalent
cars') ES Energy Star; Enterprise Servers
Cc2 Tyres dgsigned primarily for vehicles_of FC Forward curved (fan)
categories _M ,2’ M3’, N, _03 and 04 \A_”th a FNRG Final energy, sum of ELEC and FUEL
load capacity index in single formation < ’
121 and the speed category symbol >N’ FUEL Non-electric energy (gas, petroleum
('vans') products, V\{0.0d, coal, etc.)
c3 Tyres designed primarily for vehicles of Gev Gross calorific value
categories M2, M3, N, 03, 04 with specific GHG Greenhouse gas emissions
load capacity indices (‘trucks', 'busses') GJ Giga Joule = 10°)
CA Cooking appliances GLS General lighting service ('incandescent')
cc electricity to primary energy Conversion GSR General Safety Regulation (for vehicles,
Coefficient (CC= 1 /PEF); efficiency of ty.res)
electricity generation and distribution in % GWh Giga watt hours= 10> Wh
GWP Global warming potential (GWP-100)
CEXH Central exhaust VU h on/d Hours 'on' per day
CF Commercial refrigeration products h sb/d Hours 'standby’ per day
CFL Compact fluorescent light h/a annual (operating) hours
CH Central heating HICP harmonized index of consumer prices
CHAE-L Chiller, Air-cooled, Electric, Large (inflation from Eurostat)
CHAE-S Chiller, Air-cooled, Electric, Small HID High intensity discharge lamp
CHC Central heating combi (boiler) HIiNA High network availability
CHF Chiller combustion engine driven HT PC High Temperature Process Chiller
CHWE-L Chiller, Water-cooled, Electric, Large A Impact Assessment
CHWE-M Chiller, Water-cooled, Electric, Medium U Ink jet
CHWE-S Chiller, Water-cooled, Electric, Small IND Industry (manufacturing) sector
CIRC Circulator ipm Images per minute
CcM Coffee maker ipy Images per year
co Carbon Monoxide (emission) kg Kilogrammes
€0, Carbon Dioxide km? square kilometre
cp Compressor kt, kton Kilo-ton (1 million kg)
CSTB Complex set-up box kKWh Kilowatt hour
ctrl controls (e.g. for lighting) kWh cool  kWh cooling output (formula P as for
cu Condensing Unit heating output minus possibly losses for
cyc Cycles condensation)
dB(A) Decibel (A) kWhelec  kWh electricity
dm? square decimetre (surface area) kWh flow  kWh fluid-dynamic output (P=Ap-Q with P
DP Electronic Display power in W; Ap pressure difference in Pa;
DS Data Storage product Q flow in m?/s)
DW Dishwasher
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kWh heat  kWh heating output (P=AT-V-c with P R...1 Rate (price per unit) for residential
power in W; AT temperature difference in customers
K; V volume in m3 (or mass in kg), c specific ~ R..2 Rate (price per unit) for industry customers
heat capacity in Wh/m?K (or Wh/kg.K) R..3 Rate (price per unit) for tertiary sector
kWh kWh output (for motors: P=Q-t with P customers
. P ) . R..4 Rate (price per unit) for other sector
output power in W; Q angular speed in rad/s; T customers
torque in Nm
. g . ) L RAC Room air conditioner
kWh prim  kWh primary energy consumption in -- RES Residential (d . ‘
unless indicated differently-- Net Calorific esl ?n ial { or’r.1es ic) sector
Value of the fuel(s) used rpm Rotations per minute
RR Rolling resistance
LD Laundry dryer RRC Rolling resistance coefficient
LED Light emitting diode RVU Residential VU
LFL linear fluorescent lamps SB. sb Standby
LH L.oca.l heaters scop Seasonal coefficient of performance
LIFE Lifetime (for space heating of heat pump)
Im Lumen
I SEER Seasonal energy efficiency ratio
:::NA II:.O\:]/tnetwork availability (for space cooling of heat pump)
LSH Ll)gcaIS)SOl;::c:Heater SFB Solid fuel boilers
P . . SFD Single function device
LT Low-Temperature (refrigeration) SHR Slow Heat Release (stoves)
Itr Lit
m. min r:\itlelircs)n SPL Special Purpose Lamp
! . SSTB Simple set-up box
m¢€ million euro STB Set-up box
max. i
X maximum . . t metric tonne (1000 kg)
MELISA Model for European Light Source Analysis TEC Tvoical Enerey Consumbtion
MeNA Medium network availabilty o\r/F')I'est Energ Consumgtion
MFD M_UI.tI funtion device TER Tertiary (services) sector
mg milligrammes (0.001 gramme) Th Tera (1012) hours
;I_: r,\r)lln(l;num_r ture (refr tion) Thon Tera hours 'on'
v | ;3 u':m| emtpera ure (refrigeration Thsb Tera hours 'standby’
naustrial motors TL, TLR Tyre Labelling (Regulation)
Mt Mega tonnes (10° kg)
Tim Tera lumen
mtoe mega tonne oil equivalent Tm? Tera cubic metre
MWh Megawatt hours (1000 kWh) toe Tonne of oil equivalent
NAS Network attached storage TRAFO Distribution transformer
NCV Net calorific value Twh Terawatt hours=1012Wh = 10°kWh
NMVOC Non-Methane Volatile Organic Compound TYRE Replacement Tyre
NOx Nitrogen Oxides (emission) uPs Uninterruptable Power Supply
NRG Primary energy (ELEC / CC + FUEL) UV, UVA, Ultraviolet, types A, B, C (radiation)
NRVU Non-residential VU UVB, UVC
OEM Original Equipment Manufacturer VAT Value Added Tax
0GC Organic Gaseous Carbon (emission) VvC Vacuum cleaner
OTH Other sector (all except RES, TER and IND, VRF Variable Referigerant Flow (AC)
e.g. agriculture, forestry, fishing) VU Ventilation unit
PC Personal computer w Watt
PEF Primary Energy Factor (inverse of CC) WC Water-Cooled (refrigeration)
PF Professional refrigeration products WH Water heater
PJ Peta Joule = 1015 ) WM Washing machine
PM Particulate Matter (emission) WP Water pump
ps Place setting (dishwasher load unit,
consisting of a defined set of different
plates, cutlery, etc.)
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Energy units conversion for statistics (source: Eurostat)

From | /To > T] Gcal Mtoe GWh

T 1 238.8 2.388x 10 0.2778
Gcal 4.1868 x 10 -3 1 1x107 1.163 x 10 -3
Mtoe 4.1868 x 10 4 1x107 1 11630
GWh 3.6 860 8.6 x 10 ° 1

Net Calorific Values, as used in statistics.
(source: Eurostat, 2010)

kJ (NCV) kgoe (NCV)
Hard coal 1 kg 17 200 - 30 700 0.411 - 0.733
Recovered hard coal 1 kg 13 800 - 28 300 0.330 - 0.676
Patent fuels 1 kg 26 800 - 31 400 0.640 - 0.750
Hard coke 1 kg 28 500 0.681
Brown coal 1 kg 5600 - 10 500 0.134 - 0.251
Black lignite 1 kg 10 500 - 21 000 0.251 - 0.502
Peat 1 kg 7 800 - 13 800 0.186 - 0.330
Brown coal briquettes 1 kg 20 000 0.478
Tar 1 kg 37 700 0.9
Benzol 1 kg 39 500 0.943
Oil equivalent 1 kg 41 868 1
Crude oil 1 kg 41 600 - 42 800 0.994 - 1.022
Feedstocks 1 kg 42 500 1.015
Refinery gas 1 kg 50 000 1.194
LPG 1 kg 46 000 1.099
Motor spirit 1 kg 44 000 1.051
Kerosenes, jet fuels 1 kg 43 000 1.027
Naphtha 1 kg 44 000 1.051
Gas diesel oil 1 kg 42 300 1.01
Residual fuel oil 1 kg 40 000 0.955
White spirit 1 kg 44 000 1.051
Lubricants 1 kg 42 300 1.01
Bitumen 1 kg 37 700 0.9
Petroleum cokes 1 kg 31 400 0.75

1 kg

Other petro. products 1 kWh 30 000 0.717
Natural gas 1 MJ(GCV) 900 0.0215
Coke-oven gas " 900 0.0215
Blast-furnace gas " 1000 0.0239
Works gas ! 900 0.0215
Nuclear energy 1 MJ(GCV) 1000 0.024
Biomass 1 MJ(GCV) 1000 0.024
Solar energy ! 1000 0.024
Geothermal energy " 1000 0.024
Hydro energy 1 kWh 3600 0.086
Wind energy 1 kWh 3600 0.086
Derived heat 1 MJ(GCV) 1000 0.024
Electrical energy 1 kWh 3600 0.086

Note: The tonne of oil equivalent is a conventional standardized unit defined
on the basis of a tonne of oil with a net calorific value of 41868 kilojoules/kg.
The conversion coefficients from the specific units to kgtoe (kilogramme of
oil equivalent) are thus computed by dividing the conversion coefficients to
the kilojoules by 41868.
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Executive Summary

The European Commission has identified a need to systematically monitor and report
on the impact of Ecodesign, Energy Labelling, Energy Star and Tyre Labelling
measures, including potentially new forthcoming actions, with a view to improve its
understanding of the impacts over time as well as its forecasting and reporting
capacity.

In a previous study ! that ran from September 2013 to November 2015 an Ecodesign
Impact Accounting (EIA) methodology was developed, providing a practical tool to
achieve those goals. Specific details of the method are given on the following page.
That study also applied the accounting method to the existing Ecodesign preparatory
studies and impact assessment reports. The results were published in the Part 1 report
2 of May 2014, which took into account the information available on 15t November
2013, and updated and extended in the Part 2 report 3 of December 2015, covering
the information available on 1%t May 2015.

The Ecodesign Impact Accounting is being continued in the current study * (EIA II) for
a period of three years starting from December 2015. Existing data will be updated
following Ecodesign review studies, new product groups will be added to EIA, the
accounting method will be detailed and enhanced, and an accounting of material
resources will be added.

The present document is the 2018 Annual Report of the EIA II study (status October
2018). The changes in the 2018 report compared to the 2017 report mainly concern:

e Update of data for the following reviewed product groups. The update is based on
the 2018 Impact Assessments and Commission Working Documents. Except for
tyres, the final vote on the Commission proposals will be in winter 2018-2019, so
data may still change:

- light sources: new data from the Model for European Light Sources Analysis,
MELISA, have been inserted in EIA;

- electronic displays;

- external power supplies;

- (enterprise) servers and data storage products;

- (household) refrigerating appliances;

- tyres: in May 2018 the European Commission adopted a proposal for a
revised Tyre label regulation.

e All monetary data in EIA are now expressed in 2015 euros (were 2010 euros in
earlier issues);

e All energy and non-energy rates have been updated with the latest available data
from Eurostat, the Oil Bulletin, or other sources. For future projections (beyond
2016-2018), the annual price escalation (4% per year in earlier EIA issues) has

! SPECIFIC CONTRACT No ENER/C3/412-2010/FV575-2012/12/S12.657835 (previous EIA study)

2 ECODESIGN IMPACT ACCOUNTING Part 1 - Status Nov. 2013, VHK May 2014 for European Commission,
https://ec.europa.eu/energy/sites/ener/files/documents/2014 06 ecodesign impact accounting partil.
pdf

3 ECODESIGN IMPACT ACCOUNTING Part 2 - Status May 2015, VHK December 2015 for the European
Commission

4 SPECIFIC CONTRACT No ENER/C3/2013-523/09/FV2015-543/S12.722015 "Extended impact accounting of
Ecodesign, Energy Label and Tyre labelling legislation as well as actions under the Energy Star
programme (EIA II)" (current ongoing EIA II study)
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been reduced, and diversified per energy carrier, to have EIA rates closer to those
used in the PRIMES 2015f reference scenario. Most price escalation rates are now
1-2%/a.

e In addition, new (higher) electricity and natural gas rates have been defined for
the tertiary/services sector. In previous EIA issues, the same non-residential rates
were applied both to the industry sector and to the tertiary sector. In EIA 2018,
each sector has its own set of rates.

e On request of the Commission, new FNRG sheets have been added to the EIA
Excel files for data on final energy.

e The presentation of data on the sector subdivision (residential, tertiary, industry,
other) has been adapted, to facilitate comparison with similar data from the
Eurostat Energy Balance sheets. Sector subdivision data have been added for
greenhouse gas emissions.

e For users of the EIA Excel Masterfile, changing the primary energy factor (PEF, or
inverse CC) and the energy rates has been facilitated, see revised sheets
General_1 and _2. A Brexit-factor can also be set by the user.

e Several minor corrections.

The accounting covers projections for the period 2010-2050, with inputs going as far
back as 1990 and earlier. Studies of over 35 product groups with over 180 base case
products were harmonised and complemented to fit the methodology. For the period
up to 2025-2030 inputs were derived from the available studies. The period beyond
2025-2030 is an extrapolation of the existing trend without any new measures, i.e. it
is not in the scope of this study to develop new policies.

Projections use two scenarios: a ‘business-as-usual’ (BAU) scenario, which represents
what was perceived to be the baseline without measures at the moment of the (first)
decision making, and an ECO scenario that is derived from the policy scenario in the
studies which comes closest to the measure taken.

In 2015 the products included in the accounting represent approximately 39 200 PJ
(937 Mtoe) of direct and indirect primary energy consumption. This is 58% of total
EU-28 gross energy consumption in 2015 (1627 Mtoe).

For these products the following main results were obtained for the EU-28 in 2020
(ECO versus BAU):

= Primary energy saving 6292 PJ (150 mtoe, 1748 TWh), i.e. a saving of 15%
versus Business-As-Usual;

= Of this, 3851 PJ (92 mtoe, 1070 TWh) is primary energy saving due to saving
428 TWh (37 mtoe, 1540 PJ) of electricity, and 2441 PJ (58 mtoe, 678 TWh) is
direct fuel saving. The sum of electricity saving and direct fuel saving (‘final’
energy saving) is 1099 TWh (95 mtoe);

= 306 Mt CO2 equivalent (7% of 2015 EU-total) less greenhouse gas emissions;

= 2545 million m3 drinking water and 0.4 Mt printer paper saving; avoided 149 kt
S0O:2 equivalent direct NOx-emissions, 189 kt direct CO-emissions, 13 kt direct
OGC-emissions and 13 kt direct PM-emissions;

= € 63 bn net saving on consumer expenditure (€ 124 bn energy saving, € 12
consumables saved, € 74 bn extra acquisition costs);

= € 66 bn extra revenue for industry, wholesale, retail and installation sector;
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= 0.93 million extra direct jobs for industry, wholesale, retail and installation
sector.

= Nearly 58% of the 2020 final energy savings come from the residential sector,
26% from the tertiary sector, 10% from industry, 3% from transport, and 2%
from other sectors.

For 2030 these results increase by over 60%. The monetary consumer savings on
expenditure increase by a factor 2.4, also due to rising energy prices. The projections
for the period 2030-2050 show that without new measures the pace of improvements
slows down and eventually evens out.

The 2020 savings represent approximately 9% of the current EU energy consumption
total (1627 mtoe in 2015) and 7% of the carbon emission total (4319 MtCO:2 eq. in
2015). In 2030 this is projected to grow to 16% of EU energy consumption and 11%
of carbon emission totals. The consumer’s monetary saving is 0.4% (in 2020) and 1%
(in 2030) of the current GDP of the European Union (14800 billion euros in 2015).

Changes in results between recent EIA editions

Primary energy savings and user expense savings have decreased in recent EIA
updates while extra business revenues have increased (Table 1).

Table 1 Main recent changes in EIA results (monetary amounts are in 2010 euros for EIA
2016 and EIA 2017, but in 2015 euros for EIA 2018)

Primary Energy User Expense Extra Business
Savings Savings Revenues
(TWh, mtoe) (bn euros) (bn euros)
2020 2030 2020 2030 2020 2030
1918 TWh = 3206 TWh
EIA 2016 164.9 mtoe = 275.7 mtoe 112 338 >/ 74
1788 TWh = 3064 TWh
EIA 2017 153.7 mtoe = 263.5 mtoe 104 323 >8 75
EIA 2018 1748 TWh = 2988 TWh 63 152 66 91

(this report) 150.3 mtoe = 256.9 mtoe

Differences between EIA 2016 and EIA 2017 mainly derive from updates for light
sources and electric motors, following review studies and new impact assessments for
these product groups (section 1.8). E.g. the difference in 2020 primary energy savings
between EIA 2016 and EIA 2017 (-11.2 mtoe, -130 TWh) derives from: -35 TWh for
light sources, -97 TWh for electric motors, and +3 TWh for changes in EIA
methodology for Space Heating - Ventilation interaction.

The main differences in primary energy savings between EIA 2017 and EIA 2018 (-3.4
mtoe, -40 TWh in 2020) derive from the update of product data following review
studies and new impact assessments. The largest contribution to the decrease in
savings derives from Tyres (21 TWh less savings in 2020). See details in section 3.1.

The increase in extra revenues between EIA 2017 and EIA 2018 derives for the largest
part from expressing monetary amounts in 2015 euros instead of 2010 euros. In
2020, this increases the € 58 bn extra revenue of EIA 2017 (in 2010 euros) to € 63 bn
extra revenue in EIA 2018 (in 2015 euros). The remaining change in extra revenue
(from € 63 bn to € 66 bn) comes from the update of product data. Main increase in
revenues is for Tyres (+7 bn euros, e.g. due to addition of OEM tyres in EIA), partly
compensated by Lighting (-4 bn euros e.g. due to postponement of LFL T8 phase-out).
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The large decrease in user expense savings between EIA 2017 and EIA 2018 derives
from a combination of several factors:

expressing monetary amounts in 2015 euros (EIA 2018) instead of 2010 euros
(EIA 2017),

introduction of new electricity and gas rates for the tertiary sector,
update of energy rates up to 2018 from Eurostat and Oil Bulletin,
lower annual escalation rates for future prices of energy and resources,

update of product data following review studies and impact assessments.

A major contribution to the decrease in expense savings in EIA 2018 comes from the
change in escalation rate for energy prices, previously 4%/a for all energy types, now
variable 1-2%/a for most energy types (staying close to PRIMES values). See details
in section 3.4.5.

Methodology
Specific details of the ecodesign impact accounting method are:

In principle, the scope is to establish exclusively the impacts of ecodesign and
labelling measures. Possible supply-side measures, e.g. relating to power
generation efficiency, are neutralized by using fixed factors for power generation
and distribution (40% efficiency)®. For possible building-related measures
influencing heating and cooling load, the historical trends have been
extrapolated with a fixed percentage (minus 1% per year) in both the BAU and
the ECO scenarios. However, escalation rates for energy prices are now fuel-
specific. In addition, for Greenhouse Gas emissions the continued improvement
of the power generation is included.

Energy accounting is compatible with Eurostat conventions: Fuel energy values
are expressed in Net Calorific Value of the fuels and no bonus was given e.g. for
biomass being renewable.

Double counting, e.g. where products are regulated both at component and
product level, has been taken into account as well as the increase in load where
appropriate, i.e. the trend toward more and bigger appliances, lamps,
computers, displays, etc. in households;

Possible deficiencies in market surveillance and the effectiveness of the policy
instruments are not taken into account °.

For some product groups, given a choice, the accounting has been conservative.
As regards the effect of labelling of new products (i.e. beyond Ecodesign) there
is always uncertainty and it may well be that the IA reports on which the
accounting is based, have been too conservative;

This corresponds to a Primary Energy Factor (PEF) of 2.5. On request of the Commission, the EIA Excel

Masterfile now easily permits to use another PEF value, constant or variable over the years. In the
latter case, changes due to the efficiency of electricity generation and distribution would interfere with
efficiency changes due to Ecodesign and Labelling measures. The printed results in this report are for a
constant PEF of 2.5.

However, for some products, the review studies did take these aspects into account for the existing

measures, and this may have influenced the estimates in the Impact Assessment for the new proposed
measures, which are being used in EIA.
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= The BAU scenario is not a 'freeze' scenario; it is derived from extrapolating
historical trends at the time of the first preparatory study analysis, including

ongoing market trends in energy efficiency improvement and emission
abatement;

= A comparison of the current accounting figures with other figures, such as those
derived from PRIMES, needs to be done cautiously, since the assumptions of the

current accounting and the PRIMES model, or other models, might differ
considerably.

December 2018 10



European Commission Ecodesign Impacts Accounting, Status October 2018

[this page intentionally blank]

December 2018 11



European Commission Ecodesign Impacts Accounting, Status October 2018

Contents

EXECUTIVE SUMMARY ...ttt sttt st 6
I.  INTRODUCTION ..ottt ettt ettt ee et et e e esesseesaeenseeneenes 16
L1, Background..........ccooeiieiiiiiieiieie et 16
L2, HASTOTY ittt ettt ettt e ettt e et e et e sabeeseeenseenseesnseenseens 17
L.3. TaSKS ottt 17
1.4. Deliverables required..........ccoeoierieeiiieiieeiierie ettt eens 18
L5, PLANMING .c.eviiiieiiieiiee ettt ettt et enbeenee s 19
1.6. Activities for the Interim Report of March 2016...........cccoeevvieviiiiiiniieiiee, 20
1.7.  Activities for the Annual Report of December 2016...........c.ccccveeevieriirniinnnnn. 23
1.8. Activities for the Annual Report of December 2017..........ccceovvieiieniiiiieennn. 23
1.9. Activities for the Annual Report of December 2018...........cccoovieiiiiiniiennn. 28
L.10. REPOTTING ..ottt ettt ettt ettt e et e et e s ebeeseeenseesseesnseeseans 31
2. ACCOUNTING METHOD.......c.coitiiiiieiteeetet ettt 32
2.1.  Overview: parameters and SCENATIOS ........ccueerveeruierieerieenieeieeereenieeseeesseenenes 32
2.2, SCONATIOS . ...eeiutieiieeiieeiie et eeite et et e e bt esteeebeestteesbeesaeeebeesabeenseessseenseesnseenseennnas 32
2.3, GENEIIC PATAMELETS ...cuvveeerieereentieriieereeneteeteessteeseesseeeseessseenseessseeseessseeseessnes 36
23010 OVEIVIEW ittt 36

2.3.2.  Time-step and year-iNdeX .........ccceeeveeruierieenienieeniienieeiee e eseee e enne 36

2.3.3.  INFlation TaeS ....ccvieiieeiieiieeie ettt ettt et 37

2.3.4. Value Added Tax (VAT) cooi oo 37

2.3.5. Nominal rates (not inflation corrected) ..........cceevverrierienieeniiennnnne. 37
2.3.6. Real rates (inflation corrected to 2015 €UI0S) .....cceevvvevieereesirennnnne 38

2.3.7. Efficiency of electricity generation and distribution (CC, PEF) ....... 38

2.3.8.  Calorific value of fUels .......ccceevuieriiiiieeiieieee e 39

2.3.9. Global Warming Potential.............ccceccueriieiiiniiiinieniieieeeeee, 40
2.3.10. Employment parameters ...........cceeeveerueerieeneenveenieeneeerseesneenseesnneenne 40

2.3. 11, BIeXit fACtOT ..cueeeiieiieeie ettt ettt ettt et 41
2.3.12. EU population and Households ...........cccceeviiriieniiniiiiieieeeeee, 41

2.4, UsSa@E-SECLOT SNATES .....eeciieiiieiieiieeiieeie ettt ettt et e e 41
2.5. Product specific input Parameters. .........cueevueerieeriiereeeniienieeiee e erieesveeseenenes 42
2.5.10 SLES ettt 42

2.5.20 LATEHMES .ottt e 43

2.5.3. Load: user demand for product output ..........ccceeeveeeiieeniieeeieeeeienns 43

2.54.  Energy effiCIeNCY.....cccoiiiiiiiiiiieciie ettt 45

2.5.5. Non-Energy ‘effiCiency’ ......cccoceeeiiiieriiieiiie e 46

2.5.6.  Product prices (price-efficiency anchor points)........ccccceeveeeveeennnennns 46

2.5.7. Installation fraction of product price ..........ccccceervieercieerceeerireeeeieenns 48

December 2018 12



European Commission Ecodesign Impacts Accounting, Status October 2018

2.5.8.  Share of users paying VAT and VAT fraction of product price ....... 48

2.5.9. Business sector fractions of product price.........c.ccceveurevierveenieennnnne. 48
2.5.10. Maintenance COStS PET UNIL ......ccueerreeruierieeriienieerieeeieeieesneeneeesneeenne 48

2.6. Derived (output) variables .........ccoceeeiieriieiiienieeieee e 49
20610 SEOCK cntititeeiieeee e 49

2.6.2.  EU-L0Ad ...ooiiiiiiiiiiieeeceeeeeee e 49

2.6.3. Average energy efficiency of the stock (EFS).......cccccoeviiiiiiininnnnn. 50

2.6.4. EU Energy impacts (ELEC, FUEL, FNRG, NRQG) ........cccccocverurnnene. 51

2.6.5.  EU Emission impacts (EMISS) .....ccccooiriiiiiiniiiieeeeeeeeeee 52

2.6.6.  Other impacts (RESOURCES)......ccccooeiiieiiiniieiecieeeeee e 53
2.6.7. Product prices (unit prices per year and per SCenario)....................... 53

2.6.8.  EU ACQUISILION COSS ...uvieiieiiieiieeiiieiiesiieerieeeteeieesiveeieesereenseeseae e 54

2.6.9.  EU ENEIZY COSLS .uuviiiiiieiiieeiiieesiie ettt ettt et e e ens 54
2.6.10. EU Maintenance COSS ........cccuerirruerienierienienieeieniesieeie e sieesee s 54
2.6.11. EU RUNNING COSES ..vviririeiieeiiieiieeieeiieeieesieeseeeieeseeeieesreeseesnae e 55
2.6.12. EU Monetary impact for the consumer (EXPENSE).........cccccceeuee. 55
2.6.13. EU Monetary business impacts (T€VENUES) .........cceervurerreerveerreernnennn. 55
2.6.14. Socio-economic (employment) parameters ...........coeceeeeueerveeneeennnenne. 56

2.7, AGEIEZALION ..ottt ettt ettt ettt sttt et eabeebeeennas 56
2.7.1.  Double counting and tranSParenCy .........ccceeeerveereeerveerueesveenieenneann. 57

2.7.2.  Double counting of components and products ............ccceeeveereeennnnnne. 57

2.7.3.  Complex double counting iSSUES .........ceecveeruierieerieenieeieenreenieeneeeenne 58
2.7.4.  Multifunctional product roups .........ccceecveerierieenieniieeiie e 59

2.8. Increase in material wealth and rebound effect............ccocceeviiiiiiiniininiennee. 60
2.9. Compatibility with Eurostat conventions .............cceceeveerieenienieeneesieeieeene. 62
2.10. LIMItAtIONS ...eutiiteiieiieeitesieete ettt sttt ettt ettt ettt e b e et sbe et 65
3.  ECODESIGN IMPACT ACCOUNTING, STATUS 1.10.2018......cccveeeieeieeeenens 66
3.1. Product groups and updates..........ccccueeruieriieriieniieeniie ettt 66
3.2, Available StUAIES.....cc.eviiriiiiiiienieeee s 67
3.3 SHIUCTUTE....eeiiieiieeeiteettee ettt ettt ettt st esaeeeae e 68
34, MAIN TESUILS ..ottt st 71
3410 INtrOdUCHION .oueeeuiiiiiiiieiieieeeeee e 71

3420 BICIZY .iiiiiiiiiiiieiie ettt et ettt e 71

3430 EMISSIONS .cutiiititieiiitieteeie ettt ettt sttt s 75

344, NON-CNETZY TESOUICES .eeuuvveeruireeruireerireeerireeanireessiteessreessseeesiseessseesnnne 76

3.4.5.  USer eXPenditUrE......coeueeeiuieriieeiieiieeieesiee et esieeereeieeeeeesseesaeeeaeeeenes 76

3.4.6.  BUSINESS TEVEIUE ....ouvientieiiiiietieienitenieete st sie ettt ste et st e e e i nees 79

3.4.7.  EMPIOYMENL....ccoiiiiiiiiiiieiieie ettt ettt s 79

December 2018 13



European Commission Ecodesign Impacts Accounting, Status October 2018

Annexes

Ecodesign impact accounting by parameter (324 p.)

Status of measures per 1.10.2018 (2 p.)

Studies per 1.10.2018 (3 p.)

Product groups and defined base cases per 1.10.2018 (9 p.)

Key facts: Ecodesign impact accounting by product group (27 p.)
Business revenues, summary (6 p.)

Direct employment impacts, summary (6 p.)

I o m m O 0O @

References (5 p.)

December 2018 14



European Commission Ecodesign Impacts Accounting, Status October 2018

[this page intentionally blank]

December 2018 15



European Commission Ecodesign Impacts Accounting, Status October 2018

1. Introduction

1.1. Background

This study on the “Extended impact accounting of Ecodesign, Energy Label and Tyre
labelling legislation as well as actions under the Energy Star programme (EIA II)" is
part of the framework services contract for impact assessment studies of possible
implementing measures under the Ecodesign Framework Directive on Energy Related
Products and the Framework Directive on Energy Labelling.

The European Commission (EC) is charged with reporting on the progress towards the
European 20-20-20 policy goals. Implementing measures, inter alia the dual and
related legislations on Energy Labelling ("EL") and Ecodesign (‘ED’), are important tools
to meet aforementioned policy targets. The EC is charged with following up the
member states' implementation of framework legislation in national legislation, and
coordination and monitoring of market surveillance. The EC has recently reviewed the
EL Directive 7.

It is important to monitor the implementation and performance of legislation relating
to the 20-20-20 goals, and to assess related impacts in real time. Timely and accurate
information allows for adjustment of policies and may contribute towards establishing
a baseline for reviews. The assessment of impacts will generate information relevant
for future policy projections, inter alia for 2020, 2030, 2040 and 2050. Such
information is needed in particular with regard to ED (including voluntary
agreements), EL and Tyre Labelling (‘TL") legislation, including their implementing
measures, and on the Energy-Star (‘"ES’) programme.

The EC has therefore identified a need to systematically monitor and report on impacts
of the above legislation and actions, including potentially new forthcoming actions,
with a view to improve its:

» Understanding of the impacts of policies, implementing measures and actions
over time.

= Forecasting, based on scenarios considered versus the business as usual
scenario (baseline).

= Capacity building on reporting.
The first issue of the Ecodesign Impact Accounting of May 2014 was extensively used

during the preparation for a possible review of the EL- and ED-Directives and provided
important insights 8.

7 Regulation (EU) 2017/1369 of the European Parliament and of the Council of 4 July 2017 setting a
framework for energy labelling and repealing Directive 2010/30/EU

8 “Assistance to the Impact Assessment for the Review of the Energy Labelling Directive and certain aspects
of the Ecodesign Directive’, prepared by VHK for the EC, September 2014, and used as a source of
information for the EC’s ‘Proposal for a Regulation of the European Parliament and of the Council setting
a framework for energy efficiency labelling and repealing Directive 2010/30/EU’ swd 2015 0139
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1.2. History

The Ecodesign Impact Accounting (EIA) methodology was developed under the
previous contract No ENER/C3/412-2010/FV575-2012/12/S12.657835 during the
period September 2013 to November 2015. That study also applied the accounting
method to the existing Ecodesign preparatory studies and impact assessment reports
and the results were published in two reports:

» Part 1 report ° of May 2014, taking into account the information available on 1
November 2013;

= Part 2 report 19 of December 2015, covering the information available on 1 May
2015.

The EIA-work is being continued under contract No ENER/C3/2013-523/09/FV2015-
543/S12.722015 during the period December 2015 to December 2018. Three (sets of)
reports have already been issued under this second contract:

= EIA II Interim Report of June 2016, taking into account the information available
on 1 January 2016 '%;

= EIA II Annual Report 2016 of December 2016, covering information available on
1 September 2016 '?;

= EIA II Annual Report 2017 of December 2017 (revised March 2018), covering
information available on 1 October 2017 13;

The description of the methodology is included in chapter 2 of this 2018 Annual
Report. A survey of the main differences between this report and the 2017 Annual
Report can be found in par. 1.8 and 3.1.

1.3. Tasks

The follow-up study (EIA 1II) is performed under contract No ENER/C3/2013-
523/09/FV2015-543/S12.722015 "Extended impact accounting of Ecodesign, Energy
Label and Tyre labelling legislation as well as actions under the Energy Star
programme”. The study foresees the following tasks:

1. Set up the ecodesign impact accounting, in accordance with the existing
consistent calculation method, for new, not previously regulated products at an
average rate of 3 new product groups per year for the next 3 years;

° ECODESIGN IMPACT ACCOUNTING Part 1 - Status Nov. 2013, VHK May 2014 for the European

Commission,
https://ec.europa.eu/energy/sites/ener/files/documents/2014 06 ecodesign impact accountin artl.
pdf

10 ECODESIGN IMPACT ACCOUNTING Part 2 - Status May 2015, VHK December 2015 for the European
Commission

1 ECODESIGN IMPACT ACCOUNTING - Status Report January 2016 — VHK for the European Commission,
June 2016,
https://ec.europa.eu/energy/sites/ener/files/documents/Ecodesign%?20Impacts%20Accounting%20%20
-%?20status%20January%202016%20-%20Final-20160607%20-%20N....pdf

12 ECODESIGN IMPACT ACCOUNTING - Status Report September 2016 - VHK for the European Commission,

December 2016
13 ECODESIGN IMPACT ACCOUNTING - Status Report 2017 - VHK for the European Commission, December
2017, https://ec.europa.eu/energy/en/studies/ecodesign-impact-accounting-0
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2. Update the ecodesign impact accounting, in accordance with the harmonised
calculation method, for existing regulated products that have been subject to a
review, at an average rate of 10 products per year over the next 3 years;

3. For the purpose of supporting the role of ecodesign in meeting circular
economy objectives, develop and implement in the ecodesign impact
accounting for all regulated product groups and base cases an extension to
account for the non-energy materials inputs. These should be derived from the
EcoReport inputs in the preparatory studies, distinguishing between the more
than 100 material groups identified in the EcoReport, and valid for the year for
which the EcoReport was performed.

4. Provide an indicative subdivision of at least market data and energy/climate
data between residential, commercial (tertiary sector), industrial and other
(energy and agricultural) sectors for all products.

5. Improve the ecodesign impact accounting method to realize improvements for
light sources !4, products with indirect energy impacts '°, and accounting for
products with a wide variation in sizes 16,

6. Present the data in EIA Annual Reports, once per year over the next 3 years,
supplemented with infographics, examples and other means to communicate/
illustrate the ecodesign policy effort.

1.4. Deliverables required
The deliverables of the contract include an interim report and three annual impact
assessment reports (IARs), to be delivered to the EC on:

= 3 months after the kick-off meeting (8 April 2016): draft interim report reflecting
the work delivered in Tasks 1 to 5;

= Annually, in Nov.- Dec. 2016, 2017 and 2018: draft and final EIA Annual Report,
as further specified below.
EIA Annual Report in pdf format, targeted at a wider audience and containing the
results of all tasks, including:
- Executive summary and overview of new developments in the past period;
- Infographics, illustrated examples and possibly case histories;

- Up-to-date lists of regulated products, relevant legislation, preparatory studies
and impact assessments;

4 For light sources (Lot 8/9/19), EIA I uses 'flat' summary data from the more comprehensive MELISA
model that has been used in the preparatory study and is being used in the Impact Assessment. The EIA
data in their present form are not suited for a dynamic update of policy scenarios. For that a coupling
with the more comprehensive MELISA model is needed.

15 For ventilation units and other products (e.g. windows) that indirectly impact space heating or other
indirect energy users, the accounting in EIA I is not transparent and the indirect impacts are modelled as
an ad-hoc subtraction of the overall space heating load. To solve this problem the LOAD parameter could
be split between scenarios, e.g. a LOADBAU and LOADECO scenario, to make clear how exactly the
partitioning takes place.

16 For product groups with a wide range of sizes/capacities, e.g. industrial motors, the aggregation with
sales-weighted averages poses some specific accounting problems as regards the appropriate weighting
of efficiency. These accounting problems may result in deviations of earlier projections and should be
solved in a universal way.
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- Summary of key facts for each product group with reference years 2010, 2020
and 2030;

- Data tables for all relevant parameters and product groups, including their base
cases, for 1990 and for every five years over the period 2010-2050;

- Employment data, i.e. direct jobs as calculated ex-post from business revenues
for 1990 and for every five years over the period 2010-2050;

- Annex with a short description of the methodology;
- Annex with acronyms, references, etc.
EIA Annual Presentation in ppt format, targeted at a wider audience, entailing:

- Slide presentation of the main results with detailed notes, to further communicate
the study and its results.

EIA Annual Methodology report, targeted at expert use and interested analysts,
consisting of:

- All Word and Excel files (5 year interval) used for the EIA Annual Report;

- Extended methodology report in Word and pdf format, reporting amongst others
in detail on the calculation method and the execution of Tasks 3, 4 and 5;

- Extended data report, mainly in Excel format, documenting specific problems and
solutions per product group in translating the data from preparatory studies and
impact assessments.

1.5. Planning
The European Commission sent out a Request for services, ENER.C.3.dir(2015)
6001524, on 30 November 2015.
VHK'’s proposal for services was sent in 4 December 2015.
The signature date and start of contract was 16 December 2015.
Planning milestones:
» Project start: 16 December 2015

= Kick-off meeting within 10 working days following the signature of the contract,
to determine details of the study. Actual date was 8 January 2016.

= Inception report (Interim report): 8 April 2016 (3 months after kick-off)

= Draft and Final Annual report 2016: Nov.-Dec. 2016

= Draft and Final Annual report 2017: Nov.-Dec. 2017

= Draft and Final Annual report 2018: Nov.-Dec. 2018

= Project end: 16 December 2018 (duration of contract 36 months)
An average of three progress meetings per year is foreseen between the contractor
and the European Commission, in addition to the presentations of the reports.

See Figure 1 for an overview of the time-plan.
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Year 2016 2017 2018
Month 1| 2| 3|4|5(/6|7|8|9|10|11|12|1|2| 3|4| 5/6|7|8(/9|10(11|12|1|2| 3/4| 5/6|7|8|9|10|11|12
J |F (M [AIMJ |JJAIS|O [N [D [J|FIMAIM|JJ|A|IS|O [N |D [J[FIM|A{M|J|J |A|S|O |N |D
Tasks:
Task 1/ 2
Task 3/4/5 set-up
update 3/4
Task 6
Reports IR DFR|FR DFR|FR DFR|FR
Meetings EC ko ir p p fr p p p fr p p p fr

LEGEND: reports: IR=interim report; DFR=Draft Final Annual Reports; FR=Final Annual Reports & slides

meetings: ko=kick-off meeting; ir= discussion interim report; p=progress meeting; fr=presentation and discussion final report

Figure 1 Time-plan for the EIA II project. Tasks refer to par. 1.3.

1.6. Activities for the Interim Report of March 2016

The main activities in the period January 2016 (start of project) — April 2016 (due date
Interim report) were:

= Croatia: Extrapolation of EU-27 sales data to EU-28 sales data, including
Croatia. The following data were found in Eurostat:
- Croatian population on January 15t 2015 is 0.84% of EU-27 population;
- Croatian households in 2014 are 0.71% of EU-27 households;
- Croatian GDP in 2014 is 0.31% of EU-27 GDP;

- Croatian gross inland consumption of energy (in mtoe) in 2013 is 0.47% of
EU-27 total 7.

- Croatian final energy consumption in 2013 is 0.53% of EU-27 total 8.

Considering that the Croatian contribution is anyway small and within error
margins of the EU-27 data, 0.5% has been added to all EU-27 sales to include the
contribution of Croatia, constant for all years and all products *°.

= SAVE sheets: following the request of the European Commission during the
kick-off meeting, the MASTER Excel file now also includes, for most parameters,
a SAVE sheet (BAU-ECO values) in addition to the BAU and ECO sheets. Three of
these sheets, i.e. NRGSAVE, EMISSSAVE and EXPENSSAVE, are also included in
Annex A of this report.

7 Source: http://ec.europa.eu/eurostat/statistics-explained/index.php/Consumption of ener

18 Source:
http://ec.europa.eu/eurostat/tgm/table.do?tab=table&init=1&language=en&pcode=tsdpc320&plugin

19 In principle this resulted in a 0.5% increase in energy, emissions, expenses and associated savings.
However, data for Lighting products were not updated as the stock for those products is currently not
linked to the sales. See also task 5 in par. 1.3 and footnote 14. This will be improved when updating
Lighting products in EIA following the 2015 review study and the corresponding impact assessment (to
be performed in the 1% half of 2016).
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= Sector shares: considering task 4 of par. 1.3, a start was made with the
subdivision of data over the residential, tertiary, industry and other sectors. A
new sheet ‘CLASSES’ has been added (see start of Annex A) that provides the
sector shares for each base case. These shares are to be interpreted as shares in
energy consumption, not necessarily identical to shares in e.g. sales, stock, or
purchase costs. These shares are used on the NRGBAU, NRGECO and NRGSAVE
sheets to present the sector subdivision of primary energy consumption. Results
are presented near the end of these sheets in three ways:

- Summary table per sector over all functional groups
- For each functional group the subdivision over the sectors, in TWh
- For each functional group the subdivision over the sectors, in %

For the sector subdivision of other parameters additional work is required. This is
foreseen for the EIA Annual Report of December 2016.

= VIDEO, game consoles: the impacts of the 2015 Voluntary Agreement on
game consoles have been added in EIA II.

= PF Professional Refrigeration: the impacts of the 2015 Regulations have been
inserted in EIA II, substituting the previous data that did not show any savings.
This covers storage cabinets, low- and medium-temperature process chillers and
condensing units. Regarding the latter, a dedicated study was performed to
identify the double counting of energy between condensing units and
other PF and CF products accounted in EIA. A technical note has been
prepared on this topic, and was discussed with the European Commission on 17
February 2016. Taking into consideration that Walk-in cold rooms and Blast
cabinets have been removed from EIA for the time being (see next point) and
that their energy is consequently not double counted in EIA, it has been
established that approximately 60% of the CU-energy reported in EIA would be
double counted. This energy has been subtracted when determining the total for
the PF product group.

= CF Commercial Refrigeration: the data for this product group in the
December 2015 issue of EIA are not compatible with the last public Commission
proposal for regulation and the associated impact assessment. Walk-in cold
rooms are no longer in the scope of the proposed regulation while for Blast
cabinets there are only information requirements that are not expected to have
relevant energy efficiency effects. It was therefore agreed with the Commission
to remove Walk-in cold rooms and Blast cabinets from EIA II.

In addition, the impact assessment also reports energy savings that include the
effects of the proposed regulation on non-base-case supermarket display
cabinets. These non-base-case products were not included in the estimates of
the preparatory study, but they are subject to the proposed regulation and
according to the impact assessment they give a significant contribution to the
savings. It was therefore agreed with the Commission to include these non-base-
cases in EIA II. JRC provided additional data underlying their impact assessment,
but nevertheless a data-gap remained for the non-base-cases. VHK estimated the
missing data as good as possible, in such a way that EIA II total savings for the
CF product group match the total savings reported in the impact assessment 2°,

20 The non-base cases have been represented in EIA II as a single line ‘other supermarket displays’. This
groups a large variety of product models: vertical and horizontal, chilled and frozen, with plug-in and
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= Emissions: in addition to the greenhouse gas emissions, the EIA issue of
December 2015 also contained a small section on the direct NOx emissions
resulting from Dedicated water heaters and Central heating boilers and combis.
This section has now been expanded with NOx emissions from some of the Local
Space Heaters and Air heating products. However, insufficient data were
available to quantify the NOx emissions from Solid Fuel Boilers and from another
part of the Local Space Heaters, so direct NOx emissions in EIA II remain
incomplete.

In addition, direct emissions 2! of CO (carbon monoxide), OGC (organic gaseous
carbon) and PM (particulate matter) from Solid Fuel Boilers and from Local Space
Heaters have been added to EIA II (near the end of the EMISS... sheets). The
corresponding Ecodesign regulations specify limits for these emissions.

= Utility Transformers / Energy sector: utility transformers are used in the
distribution of electricity. This means that their energy consumption is already
represented in the CC=40% that is used in EIA as the efficiency of the electricity
generation and distribution. This is modelled in EIA by using NRGBAU=0 as a
reference for the Energy sector and considering only the improvement over BAU
in the ECO scenario. In the December 2015 edition of EIA, the same principle
was used for all parameters except acquisition costs, running costs and total
consumer expenses. This was judged confusing and has therefore been changed
in EIA II: all parameters now use BAU=0 as reference for the Energy sector and
consider only the improvement over BAU in the ECO scenario. This includes the
assumption that BAU acquisition costs for utility transformers are already
included in some way in the electricity rates and should therefore not be counted
again. Revenues and jobs are computed for utility transformers / energy sector
in the same way as for all other products. See also par. 2.7.3.

= Minor corrections: some minor errors have been encountered in the EIA issue
of December 2015 and have now been corrected. This involved revenues and
jobs for air conditioners, jobs for compressors, stock efficiencies for stand-by,
calculation of SO2 equivalent for NOx emissions, ECO efficiencies for solid fuel
boilers using pellets, ECO efficiencies for cross-flow fans after 2020, BAU and
ECO efficiencies for external power supplies, sales of C3 truck tyres (rethreading
now considered), totals for electronics on some sheets, general total on some
sheets. The impact of these corrections on the total energy savings is small, see
par. 3.1.

= Material resources: for all product groups the information from the Bills-of-
Material (BoM) of the various preparatory studies was collected in an Excel file.
These data were ordered, checked and integrated and then multiplied by the
corresponding EIA sales/stock data to get a first overview of the quantity of
materials used in the EIA products. This work will be published in a separate
report and a separate Excel file; the material resource data are not included in
this report.

remote configuration. Consequently there is no clear link between this hypothetical average product and
the M & N values used in the proposed regulation to compute the Energy Efficiency Index.

21 Direct emissions are intended here as those that occur during the use of products burning fuels (mainly
for heating). This does not include emissions during the generation of electricity or emissions during
non-use phases, e.g. manufacturing, distribution, end-of-life.
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1.7. Activities for the Annual Report of December 2016

No new Ecodesign or Energy Labelling measures were introduced between January
and September 2016. New information was available from review studies that
completed in 2016, from draft impact assessments, and from proposals for new
regulations, but as these did not lead to final measures yet, it was agreed with the
Commission that it would be premature to already include new data in EIA. Other
study tasks (par. 1.3 point 5) have been postponed for the same reason.
Consequently, except for minor error corrections and editorial changes, the figures in

the 2016 annual report are identical to those in the interim report of June 2016 Error!
Bookmark not defined. .

The activities in the period April - December 2016 consisted in:

= Sheet General: A sheet with general, non-product-specific data has been added
to the EIA Excel file, on request of the Commission. This sheet highlights EU
population, EU households, Global Warming Potential (GWP) for electricity, and
rates for electricity and natural gas. Data sources for these parameters are also
indicated.

= Minor corrections and editorial changes: these changes had a negligible
effect on the overall EIA outcomes.

= EIA Overview Report: This is a separately issued report that aims at making
EIA data more easily accessible for a wider audience. It illustrates, in non-
technical terms, the types of products for which measures have been taken,
highlights the major impacts of these measures and provides key facts and
figures.

= EcoReport for the average EIA product: As a continuation of the June 2016
Special Report on Materials 22, a single EcoReport for the average EIA product
has been created. This provides further insights in the impacts of EIA products
during production, distribution and end-of-life. This work is published in a
separate report and a separate Excel file.

1.8. Activities for the Annual Report of December 2017

Only one new Ecodesign and Energy Labelling measure was published since the 2016
EIA issue 23, but the corresponding data on air heating products, cooling products,
high temperature process chillers and fan coil units had already been considered in the
2016 EIA Annual Report. The changes in the 2017 Annual report are therefore mainly
(contractually required) changes in methodology, regarding the interaction between
ventilation units and space heating, light sources and electric motors.

The activities in the period December 2016 — December 2017 consisted in:

22 Special Report, Material Inputs for Production, pertaining to the study on Ecodesign Impact Accounting,
VHK for the European Commission, March 2016.
https://ec.europa.eu/energy/sites/ener/files/documents/EIA%?20Special%20Report%?20Material%20Con
sumption%?2020160607.pdf

23 Commission Regulation (EU) 2016/2281 of 30 November 2016 implementing Directive 2009/125/EC of

the European Parliament and of the Council establishing a framework for the setting of ecodesign
requirements for energy-related products, with regard to ecodesign requirements for air heating
products, cooling products, high temperature process chillers and fan coil units.
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= New Excel sheets: In the 2017 EIA Excel file, the sheets SALES, STOCK, LOAD
and EULOAD have been split in @ BAU and an ECO version. As regards SALES,
there were already two sets of data (BAU and ECO) for light source sales, both
presented on the same sheet. The new modelling of electric motors (see below)
also requires a difference in sales between BAU and ECO to represent the shift
from motors without variable speed drive (VSD) to motors with VSD.
Consequently, for clarity, it has been preferred to split the sheet SALES in BAU-
and ECO-versions. As STOCK is directly linked to SALES, and EULOAD is directly
linked to STOCK, these two sheets have also been split in BAU- and ECO-versions.
As calculations use the LOAD sheet (EULOAD is only informative), the sheet LOAD
has also been split. For most product groups there is no difference between BAU
and ECO data for sales, stock and load, and in that case (for compactness sake)
the ECO-data are not displayed in the Annexes to this report.

In addition a sheet EULOADVAR has been added, providing the variation in
EULOAD between BAU and ECO. This sheet is mainly used to compute the load
reduction for space heating appliances due to heat savings by ventilation units
(see below), but it also displays the load variation for light sources and electric
motors (due to the shift from motors without VSD (higher load) to motors with
VSD (lower load), and due to applied rebound factors on light output and
operating hours of LED lighting). Data of this sheet are only displayed in the
Annexes to this report if they are non-zero.

= Ventilation Units (VU) - Space Heating (SH) interaction: VUs provide a
controlled air ventilation so that compared to natural ventilation (e.g. opening
windows) less warm air is lost from a heated space. In addition, many VUs can
recover heat from the outgoing air stream and use it to pre-warm the incoming
air stream. Hence, the installation (and improvement) of VUs reduces the heat to
be produced by space heating appliances.

The heat savings due to VUs in the BAU-scenario were (and are) already reflected
in the load for space heating appliances, but the (higher) heat savings in the ECO-
scenario were not. In the 2016 EIA issue, the energy savings on SH due to the
difference (ECO-BAU) in heat savings by VUs were reported under VUs, using the
general 75% SH-efficiency of CR 1253/2014 24,

In the new approach, the additional heat savings due to VUs (ECO-BAU) are
treated as a reduction of the ECO-load for space heating appliances, so that the
corresponding energy savings automatically become a part of the overall energy
savings on space heating (using the efficiency of each SH-appliance). The energy
savings continue to be reported also under VUs, because they derive from the
ecodesign regulation on VUs, but only as information (not counted anymore in EIA
totals).

The procedure for deriving the load reduction for space heating appliances is as
follows:

- The NRGBAU- and NRGECO-values for VUs provide the total EU-28 energy
savings on SH due to heat savings by VUs, assuming a 75% SH-efficiency.

- Multiplying these NRG values by 75%, the corresponding EU-28 total amounts
of heat saved by VUs are obtained. These are now reported near the bottom
of the new sheet EULOADVAR, split in residential (res) and non-residential

24 COMMISSION REGULATION (EU) No 1253/2014 of 7 July 2014 implementing Directive 2009/125/EC of
the European Parliament and of the Council with regard to ecodesign requirements for ventilation units
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(nres) and separately for BAU and ECO. The reported difference, ECO-BAU, is
the total EU-28 heat load reduction for SH in the ECO-scenario.

- There are many different types of space heating appliances in EIA, so the
overall heat load reduction has to be distributed in some way over the single
SH base cases. This is done in the upper part of sheet EULOADVAR. As
explained more in detail on that sheet (see Annex), the distribution of load
reduction is made considering the BAU-EUload-share of each SH-appliance in
the total BAU-EUload of all SH-appliances (this is done separately for the
residential and non-residential parts).

- LOADECO for each unit SH-appliance is now computed as LOADBAU -
EULOADVAR/STOCK, and EULOADECO is then computed as normally, using
LOADECO*STOCK.

- LOADECO for SH is used as normally in EIA to compute NRG-savings for each
SH-appliance type. As these appliances have different efficiencies, which also
vary with the years, the average SH-efficiency is typically different from the
75% used in the EIA 2016 issue. Consequently the primary energy savings on
SH-appliances due to heat savings by VUs result slightly higher than before:
17 TWh/a higher in 2030 (+2%).

- The average load-reduction-weighted SH-efficiency is reported near the
bottom of the sheet EULOADVAR and used to compute the ‘heat savings’ that
are still being reported for VUs on the NRG sheets (informative only).

- The new accounting method changes the electricity/fuel mix. In EIA 2016 all
energy savings on SH due to heat savings on VUs were considered to be fuel-
related, while in EIA 2017 it becomes a mix of electricity and fuel. As GWP-
coefficients are different for electricity and fuel, this has an impact also on
GHG-emissions. NOx-, CO-, OGC- and PM-emissions were previously not
accounted for heat savings due to VUs, while in the new approach they are.

= Light Sources: There were three light source issues in EIA 2016:

- EIA data needed an update considering the new data and insights gathered
during the preparatory study (2014-2015) and the Impact Assessment (2016-
2017 ongoing), including also a new BAU2009 scenario (without any
regulation);

- Considering the fast increase in LED-sales, using a single EIA base case for all
LED light sources is no longer an adequate solution and does not provide
sufficient insight in the ongoing shift from conventional lighting technologies to
LED lighting products;

- EIA data for light sources were not fully dynamic (e.g. stocks were fixed
values, not computed from the sales).

The first two points have been addressed by using in EIA 2017 the most recent
data from the MELISA-model 2>, reflecting, for the ECO-scenario, the Commission
Working Document of October 2017 26, The single EIA base case for LEDs has now
been split in five subtypes, respectively for LEDs substituting LFLs, HID-lamps,
CFLni, Non-directional (household) lamps (NDLS) and Directional lamps (DLS).
The new data lead to lower energy savings for light sources: 57 TWh/a less in
2030 (-16%).

25 Model for European Light Sources Analysis, VHK for the European Commission, October 2017.
26 The proposal involves a phase-out of most LFL T8s and almost all Halogen light sources from 2020. LFL
T5, HID-lamps and CFLni are continued to be allowed on the market also after 2020.
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The third point has intentionally not been resolved. MELISA is a very detailed and
complex model, and using standard EIA formulas would lead to large deviations
from MELISA-results. It has therefore been preferred to copy MELISA data into
EIA as fixed values. An exception has been made only for ELEC (so that changes
in primary energy factor have effect also on lighting), EMIS (changes in GWP-
values will affect lighting data) and NRGCOST (changes in electricity prices will
influence lighting data).

This implies that if EIA has to be used dynamically in the future (probably not
often), the influence of changes on light source parameters has to be verified, and
it may be necessary to go back to the MELISA model, apply changes there, and
then recopy data into EIA.

= Electric motors: until now, EIA used a single aggregated base case for all
electric motors in scope of CR 640/2009 27. For such an important product group
(in terms of energy consumption and energy savings), using a single base case
does not provide sufficient insight. In addition, the data used in EIA, based on the
first preparatory study and impact assessment, seem to have suffered from the
‘aggregated base case problem’ (see separate point further below). Moreover, the
influence of the use of variable speed drives (VSD) on the motors had to be
handled in the existing EIA in a rough and preliminary way.

In the October 2017 Impact Assessment (IA) for electric motors these
shortcomings have been resolved. The IA uses a large number of base cases for
different motor types and power classes, and also addresses the influence of VSDs
more comprehensively. Therefore the 2017 EIA issue now uses the data from this
IA. The scope has been extended and new measures have been considered as
proposed by the Commission in the Impact Assessment of October 2017 (ECO3
scenario). The new motor data entail lower savings than projected before:
ecodesign savings on electric motors are 102 TWh/a less in 2030 (-39%).

= CHAE-S sales data (Chiller, Air-cooled, Electric, Small): There was an error in
the sales data for CHAE-S in years after 2030. A corrigendum for this was issued
with the 2016 EIA report, but did not appear in the published version. The correct
data have now been inserted in EIA 2017.

= Tyres: Until now EIA only considered replacement tyres, not counting tyres
mounted under new vehicles being placed on the market. As pointed out by the
Commission, the latter ‘new’ tyres are not excluded from the tyre labelling
regulation and should thus be added to EIA. This would lead to an increase in
savings of approximately 25%.

In parallel, the review study by Viegand 28 was published in 2016. This study uses
different sales/lifetime/stock and different starting values and development trends
for the rolling resistance coefficient (RRC) that would lead to lower energy
savings. Although a start was made in transferring these new data to EIA format,
they require additional study. In addition it is not clear yet how the Commission
will proceed with the review of the tyre labelling regulation; a public consultation
is still ongoing.

It would not make sense to now increase the number of tyres and thus the energy
savings, and then maybe have to decrease them again during the 2018 EIA

27 Commission Regulation (EC) No 640/2009 of 22 July 2009 implementing Directive 2005/32/EC of the
European Parliament and of the Council with regard to ecodesign requirements for electric motors

28 Final Report, Review study on the Regulation (EC) No 1222/2009 on the labelling of tyres, prepared by
Viegand Maagge A/S for the European Commission, March 2016
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revision. It has therefore been preferred not to change anything on tyres in EIA
2017, awaiting a new Commission Working Document and Impact Assessment.

= ‘Aggregated base case problem’: Many Ecodesign product groups show a wide
variation in types and sizes, with different loads (user demand for product
output), different usage characteristics (e.g. operating hours) and different
efficiencies. As indicated in the MEErP 2°, the preparatory and review studies have
to simplify this reality by defining one, several, or many base cases, each with its
own ‘average’ characteristics (e.g. sales, lifetime, load, annual operating hours,
efficiency, price). For compactness sake, EIA sometimes further reduces the
number of base cases, aggregating several more specific base cases into one.

It is not straightforward to determine the average characteristics for an
aggregated base case in such a way that the energy consumption and costs
calculated from these averages are the same as the sum of the energies and
costs for the underlying more specific base cases. In most cases it is not correct
to use sales-weighted or stock-weighted averages for each parameter in the
energy calculations.

In line with the contract 3°, work was performed to investigate the feasibility of a
unified method to determine correct averages for parameters of an aggregated
base case.

For energy aspects, something could be done, but it would anyway require to
calculate first the energy of the underlying detailed base cases, and then reason
backwards to determine the average parameters (sales, lifetime, power, hours,
efficiency) for a single aggregated base case such that the same total energy is
obtained. A unique solution does not exist: several combinations for average load
(power, hours) and average efficiency exist that all give the same energy
outcome. In addition it is difficult to establish sales-efficiencies such that desired
stock efficiencies are obtained (this has to be done iteratively by hand).
Determination of an average lifetime such that reasonable total stocks are
obtained from the total sales is also not straightforward. Resulting average loads
and efficiencies will be artificial values that have no link with existing products and
that sometimes ‘look strange’ (they are no longer physical values but only
calculation values that give the correct outcome when used).

For purchase costs no solution could be found. For the detailed base cases,
product prices are linked to efficiencies, but trying to do the same for an average
aggregated product using the ‘artificial’ average efficiencies, is problematic.

Another drawback of using aggregated base cases in EIA is that if data for a
detailed base case are changed in the future, the average data for the aggregated
base case would have to be determined again. If the detailed base case is directly
available in EIA, an update is much easier.

The recommendation is therefore to use detailed base cases also in EIA, and not
to try to compact data using a single or few aggregated base cases. This principle
has already been applied for electric motors (where it is undesirable to have a
single aggregated base case, and where averaging of parameters has presented
problems in the past), and for lighting (where it is undesirable to combine all LED
lighting products in a single base case). The number of base cases to report in EIA
has anyway to be chosen with judgement for each product group.

29 Methodology for Ecodesign of Energy-related Products, MEErP 2011, Part 1 (methods) and Part 2
(Environmental policies & data), COWI and VHK for the European Commission, November 2011,

http://ec.europa.eu/growth/industry/sustainability/ecodesign it (section on Support Tools for Experts)

30 see Annex I of the Request for Services, point 2.2 Potential method improvement
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Consequently, the search for a unified method to determine correct weighted
averages for parameters of aggregated base cases has been abandoned.

1.9. Activities for the Annual Report of December 2018

The main activities in the period December 2017 - December 2018 consisted of:

Data update for Light Sources (LS), following the review study. New EIA data
are now in line with the May 2018 update of the Model for European Light Sources
Analysis (MELISA), with policy option 3 of the 2018 Impact Assessment, and with
the proposals for new regulation of the September 2018 Commission Working
Documents.

New EIA data for light sources show slightly lower energy savings than in EIA
2017, due to the postponement of the LFL T8 phase-out from 2020 to 2021.

Data update for Electronic Displays (DP), following the review study. New EIA
data are now in line with policy option 3 (ambitious) of the 2018 Impact
Assessment, and with the proposals for new regulation of the September 2018
Commission Working Documents.

New EIA data for electronic displays show higher energy savings than in EIA 2017,
due to new measures and due to adding Signage displays to the scope. A separate
Excel file with details on the preparation of the EIA data is available.

Data update for External Power Supplies (EPS), following the review study.
New EIA data are now in line with policy option 2 of the 2018 Impact Assessment,
and with the proposals for new regulation of the September 2018 Commission
Working Documents.

New EIA data for EPS are much more detailed than in previous EIA issues. New
energy savings are higher than in EIA 2017, even when considering double
counting issues, due to the new, more severe measures. A separate Excel file with
details on the preparation of the EIA data is available.

Data update for (Enterprise) Servers and Data Storage products (ES&DS),
following the review study. New EIA data are now in line with policy option 3.2 of
the 2018 Impact Assessment, and with the proposals for new regulation of the
July 2018 Commission Working Documents.

New EIA data for ES & DS are much more detailed than in previous EIA issues
(EIA maintained the large number of base cases from the IA study). New energy
savings are lower than in EIA 2017, due to a combination of changes in almost all
parameters (stock, load, efficiencies) and a less optimistic ECO-scenario in the
source studies.

Different from the IA, EIA considers only the savings on the equipment itself, not
the potential indirect savings on the space cooling of data centres (savings on
infrastructure), in order to avoid double counting issues with space cooling
products in EIA. The indirect, infrastructural effects of the ES & DS regulation
could be modelled in EIA, at a later stage, available data permitting, as a load
reduction for space cooling products, similar to what has been done for the
indirect effects of ventilation units on the space heating load.

The new proposed regulation does not apply to small-scale servers, which remain
covered by the computer regulation. However, in EIA, the small-scale servers do
not seem to be considered under computers, so their data might be missing. This
will be reassessed when reviewing the EIA data for computers.
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A separate Excel file with details on the preparation of the EIA data is available.

e Data update for (household) Refrigerating appliances (RF), following the
review study. New EIA data are now in line with preferred policy option (LLCC
scenario) of the 2018 Impact Assessment, and with the proposals for new
regulation of the September 2018 Commission Working Documents.

New EIA data for RF show slightly higher energy savings than in EIA 2017, due to
new, more severe measures. A separate Excel file with details on the preparation
of the EIA data is available.

e Data update for Tyres, following the review study. New EIA data are now in line
with preferred policy option 4 of the 2017 Impact Assessment, and with the
proposals for new regulation of the May 2018 Commission Working Documents.

New EIA data for Tyres include OEM tyres (previous EIA issues were limited to
Replacement Tyres). However, notwithstanding the higher stock of tyres, the EIA
2017 fuel savings due to the improvement in rolling resistance have decreased
significantly in EIA 2018. This is due to a combination of factors, but mainly to
different, less optimistic, assumptions on the rolling resistance coefficients. A
separate Excel file with details on the preparation of the EIA data is available.

For all above product updates, except tyres, the vote on the EC proposals by
Member States is foreseen for winter 2018-2019 and may lead to an additional
change in data in future EIA editions.

e Change of reference year for monetary data: All monetary data in EIA are
now expressed in 2015 euros (were 2010 euros in earlier issues). All product
prices, installation costs, maintenance costs, resource costs (water, paper, toner,
detergents, etc.) have been increased by a factor 1.08, which is the difference
between Eurostat’s harmonized index of consumer prices (HICP) for years 2015
and 2010 (see new sheet General_2).

In principle this means that all acquisition costs and business revenues in EIA
2018 have increased by around 8% compared to EIA 2017. To avoid that jobs
associated with the revenues would change, the revenues per employee have also
been adjusted by the same factor. The revenues per employee have now been
implemented as variables that can be changed by the user of the EIA Masterfile,
see sheet General_1.

¢ Change of share paying VAT: The share of users paying VAT, on sheet PRICE2,
sometimes differed from the share of residential users on sheet CLASSES. This
inconsistency has been resolved by setting the VAT-share identical to the
Residential share. Changing the VAT-share also affects the business revenue
shares, and consequently, for some products, business revenues changed also for
this reason.

¢ Nominal Rates: All energy and non-energy rates have been updated with the
latest available data from Eurostat, the Oil Bulletin, or other sources. The nominal
rates (not inflation corrected) and their sources are reported on sheet General_2.
The previously existing sheet ‘"NOMRATES’ has been removed.

In addition, the new EIA 2018 energy rates are defined for four sectors
(residential, tertiary/services, industry and other) instead of the two sectors
(residential, non-residential) in EIA 2017. The rate for tertiary (not available in
Eurostat, but added for increased compatibility with PRIMES) is obtained by
interpolating between the residential and industry rates. The interpolation %
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can be set by the user, see sheet General_2. The tertiary rate is applied to the
tertiary share of energy as defined on sheet Classes; it is also used for the ‘Other’
sector. For products with a significant share of electricity or natural gas use in the
tertiary or other sector, the application of the (higher) tertiary rates instead of the
(lower) previous non-residential rates, implies an increase in energy costs. For
energy carriers different from electricity and natural gas, the tertiary rate
remained identical to the industry rate.

e Real Rates: All energy and non-energy rates are now expressed in 2015 euros,
see sheet General_1. Linked copies of the values remain available on sheet Rates.
Up to 2016-2018, the real rates are derived from the nominal rates considering
the inflation from Eurostat’s HICP. From 2016-2018 onwards, an annual
escalation rate is applied. The escalation rate can be set by the user, for each
type of energy or resource separately, and separately for the residential, tertiary
and industry sectors, see sheet General_1.

For the printed figures in this report, an escalation rate of 1%/a for electricity,
1.5%/a for natural gas, gas oil for heating, and LPG, 2%/a for wood, and 4%/a
for coal has been used. These values are an approximation of the values used in
the PRIMES 2015f reference scenario. For petrol and diesel for vehicles, an
escalation rate of 2%/a was used, following the approach in the Impact
Assessment for Tyres.

Note that these escalation rates are smaller than the generic 4%/a that was
applied for all energy types in EIA 2017 and before. For future years, they imply
lower savings on energy costs and hence lower savings on total user expense.

e Primary Energy Factor (PEF): Until now, EIA used a 40% efficiency for
electricity generation and distribution (factor CC = 1 /PEF), meaning that 1 kWh of
electricity corresponded to 2.5 kWh of primary energy. As agreed with the
Commission, this approach continues to be used in the printed figures in this
report.

However, the EIA Excel Masterfile has been adapted to facilitate changes in the
PEF (or inverse factor CC). On sheet General_1, the user can choose between 3
sets of CC values: constant 40% (PEF=2.5, used in this report), constant 47.6%
(PEF=2.1, considering recent proposals), or variable with the years. The values
used inside the sets can be adapted if desired.

To facilitate the introduction of a variable CC, and to increase transparency, a
change in calculation philosophy has been implemented. Electricity
consumption (sheets ELEC) and fuel consumption (sheets FUEL) are now
computed first (i.e. no longer derived from primary energy, NRG), without using
the user-set factor CC. For those products where the efficiency is expressed in
terms of primary energy (mainly space- and water-heating) the resulting
computed primary energy is multiplied by 40% to get the corresponding electricity
value, because the 40% was used to define those primary efficiencies. In a next
step, final energy (FNRG) is computed as ELEC + FUEL, and primary energy
(NRG) is computed as ELEC / CC + FUEL. Hence, user changes in the factor CC
will affect only the primary energy, not the ELEC, FUEL or FNRG.

At the moment EIA does not use a PEF for non-electric energy.

e Final Energy sheets: On request of the Commission, sheets FNRGBAU,
FNRGECO and FNRGSAVE have been added to EIA. Final Energy is computed as
the sum of ELEC and FUEL, as explained in the previous point.

e Brexit factor: on sheet General_1, the user can specify a Brexit factor, to
indicatively simulate EIA for an EU-27 without the United Kingdom. All Sales will
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be reduced by the user-selected percentage. As a consequence, stock, energy,
costs, revenues, jobs, etc. will be reduced by the same percentage. The same
user-selected percentage is applied to all product groups. It is assumed that
average load and efficiency will not change.

Light sources presented a problem when implementing the Brexit factor, because
many LS-data were copied from MELISA into EIA as fixed values, and thus would
not update when changing the Sales. Therefore, near the bottom of several
sheets, the fixed data from MELISA have been additionally inserted, and the final
EIA values are obtained multiplying these values by (1- Brexit factor).

e Sector Subdivision data: The presentation of the sector subdivision of energy
data (residential, tertiary, industry, other) has been adapted, to facilitate
comparison with similar data from the Eurostat Energy Balance sheets. In
particular, Transport (tyres) has now been removed from the other sectors and is
reported separately. The Energy sector (Distribution Transformers) is also treated
separately, and energy totals and savings are now reported with and without the
Energy sector. Additional data from the Eurostat Energy Balance sheets have been
added to EIA and graphs have been added (in the Masterfile) comparing EIA and
Eurostat data. The intention is to further address this comparison in future.

Sector subdivision data have also been added for greenhouse gas emissions
(EMISS sheets), comparing with reference data from the European Environment
Agency.

e Several minor corrections.

1.10. Reporting

This EIA II Annual Report 2018 uses the same layout as the 2016 and 2017 editions.
As requested by the contract, the documentation is split in a more detailed
Methodology report for analysts and experts (this Status report) and a more general,
descriptive Overview report targeting a wider audience (issued separately).

Although the core of the accounting method has not changed, various smaller changes
have accumulated during the last 3 years. Consequently, the method description in
chapter 2 has been revised and brought up-to-date. The application of the accounting
method, i.e. the inventory of impacts per 1 October 2018, is introduced in Chapter 3,
but is mostly performed in the MS Excel files. The print-out of those files, for 5 year
intervals only, are contained in Annexes A to G of this report. Annex H is a reference
list.

The ‘EcoReport for the average EIA product’ and the ‘Special Report Materials’ that
accompanied the 2016 EIA issue, have not been updated: existing versions remain
valid.
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2. Accounting method

2.1. Overview

The calculation method follows the procedures as laid down in the Methodology for
Ecodesign of Energy-related Products (MEErP), which takes into account the relevant
requirements of the European Commission’s Impact Assessment Guidelines. Having
said that, the calculation method is streamlined to make maintenance and reporting as
simple as possible.

Also, with respect to the definitions in MEErP and Ecodesign regulations, some
concessions have been made to be in line with the Eurostat energy balance accounting
that is usually the reference for policy studies at an aggregate level (e.g. PRIMES,
POTENCIA).

The following paragraphs describe parameters and equations:
= Scenarios: the BAU (‘Business-As-Usual’) and ECO scenario;

= Generic parameters: e.g. historical energy prices, future energy price escalation
(growth rate corrected for inflation), electricity to primary energy conversion
coefficient (CC), global warming potential for energy sources (GWP-100);

= Usage-sector shares: subdivision of the energy consumption over the industry-,
tertiary-, residential- and ‘other’ sector;

= Product specific input variables: e.g. Sales volume per year, product Lifetime,
user-demand for product output (Load), energy efficiencies (for BAU and ECO),
product unit prices (for BAU and ECO), price breakdown factors;

= Derived (output) variables: Stock (volume installed), energy-, emission- and
consumable-impacts of the stock, acquisition costs, energy costs, total user
expenses, business revenues, employment impacts;

= Aggregation of data and double counting issues.

2.2. Scenarios

The ecodesign impact accounting distinguishes a BAU scenario (Business as Usual)
and an ECO scenario. The BAU represents the situation without measures as assessed
during the first preparatory and IA study for a product3!. It is not necessarily how a
‘Business-as-Usual” would be judged today.

The BAU scenario is not a 'freeze' scenario, i.e. in most preparatory studies ongoing
market trends in energy efficiency improvement and emission abatement are taken
into account in the BAU. It is derived from extrapolating historical trends at the time
of the preparatory study analysis, including possible ongoing market trends in energy
efficiency improvement and emission abatement.

During a review study, new data are usually gathered on the actual development of
product parameters with the Ecodesign measures in force. These data can be used to
check if the previously projected ECO-scenario has been realized. Reasoning
backwards from these data, a new projection can also be made for what would have

31 Note that for the first products with an Energy Label like household refrigerators and washing machines
this may go back to 1992-1993.
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happened if the Ecodesign measures had not been introduced, i.e. a new BAU-scenario
can be developed. This was done for e.g. light sources, electric motors and tyres,
where the new BAU-scenario in EIA, based on new data and insights, is different from
the previously used BAU-scenario.

As said, the EIA BAU-scenario represents the situation without any Ecodesign and
Energy Labelling measures. This scenario will typically differ from the BAU-scenario in
the Impact Assessment for a review of the measures, where it represents the situation
in which existing measures are maintained but no new measures are introduced. The
IAs aim to determine the change in impacts (savings) only for the new proposed
measures, while EIA aims at determining the combined savings due to all measures,
old, existing, and new proposed.

The ECO scenario in EIA is the scenario which —in the most recent preparatory and IA
studies—comes closest to the (projection of the) situation with measures taken, i.e.
with Ecodesign requirements, Energy labelling, Energy Star and Tyre labelling. In most
studies, the measures in the ECO scenario work as a catalyst and compass,
accelerating the trend towards energy efficient and environmentally friendly products
32

Three ground rules for scenarios were followed in the study:

= Scenarios should be based on the existing preparatory and impact assessment
(IA) studies. If policy is a ship, accounting is the compass and not the captain. In
other words, it is not the task of accounting to propose new measures.

= Scenarios should be as realistic as possible, i.e. the results from the ‘bottom-up’
approach of the ecodesign impact accounting should ideally be consistent with
the results from the ‘top down’ approach in Eurostat and others.

= Scenarios should be fit for purpose, i.e. in principle they are used to study only
the impact of ecodesign and labelling measures, not of other demand-side
measures (e.g. EPBD, NEEAP) and not of supply-side measures such as the use
of renewables and overall efficiency improvement in electric power generation

In part, these ground rules are conflicting:

Based on the existing measures

The time scope of impact scenarios in existing studies runs at the most up to 2030
(and often before that). This is the time by which most installed products have been
replaced by products meeting the ecodesign requirements and labelling has lost most
of its effectiveness because most of the products are rated in the highest classes. So,
given that the study is required to develop scenarios up to 2050, this means that
effectively the ECO-scenario assumes that ecodesign and labelling legislation will not
be (further) updated and that there will be no measures for new products.

32 For some product groups the ECO-scenario has been taken identical to the BAU scenario and consequently
no savings are reported.

Simple set-top boxes don't exist anymore and are replaced by complex set-top boxes in all relevant
applications, as shown in the Omnibus 2013 study and confirmed by the Commission in the CF of mid-
2014. This is a perfectly normal evolution within the ITC market.

For PCs (Lot 3) the minimum requirements were based on the prep. study of 2007 and for this fast-moving
sector were not effective when introduced in 2013.
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The consequence is that in the 2030-2050 period the effect of the measures
diminishes and eventually flattens out.

Such a scenario provides a valuable insight for policy decisions, e.g. as reference
baseline, and has been maintained, because there is no alternative within the scope of
the study. But with input from policy makers it should be possible to calculate
alternative scenarios.

Realistic

Paragraphs 2.3 to 2.6 describe how accounting from ecodesign studies was converted
to be consistent with the statistical accounting units and conventions employed by
Eurostat.

Double counting, e.g. where products are regulated both at component and product
level, has been taken into account (see par. 2.7) as well as the increase in load where
appropriate, i.e. the trend toward more and bigger appliances, lamps, computers,
displays, etc. in households.

The example given in par. 2.8 indicates that —historically for the period 1990-2010—
the results from ecodesign impact accounting could be made to match Eurostat
outcomes with appropriate partitioning between the sectors33.

However, for future projections the possible deficiencies in market surveillance or the
effectiveness of the policy instruments are not taken into account. Analysts are not
commonly asked to correct for fraud and flaws in implementation.

Also not taken into account is an ex post re-evaluation where some specific adopted
measures were subject to ‘last-minute’ changes before the vote. Preparatory and
impact assessment studies are primarily an input to decision making; ex post re-
evaluation for accounting purposes is not a priority.

On the other hand, for some product groups the accounting has been conservative.
This has been the case e.g. for personal computers where in November 2013 there
were no indications to differentiate between the BAU and the ECO scenario.3*

Also as regards the effect of labelling of new products -- i.e. beyond the impact of
Ecodesign-- there is a large uncertainty and it may well be that the IA reports on
which the accounting is based, have been too conservative.

Past experience from household appliances, e.g. household refrigeration appliances
which were subject to both energy labelling and a specific directive with minimum
requirements in the 1990s, has shown that the energy labelling accounted for two-
thirds of the savings and the minimum requirements for one-third. Also the EU Energy
Star programme on office equipment has been evaluated in 2011 and proven
successful. On the other hand, the energy labelling of light sources (since 1998) has
proven to be largely ineffective, while the ecodesign measures introduced in 2009 had
a much bigger impact. For professional appliances, where the buyers are assumed to
be indeed professionals, stakeholders in all sectors have claimed that energy labelling

3 As explained in section 1.9, in the 2018 EIA edition the subdivision of energy over the sectors has been

improved, to facilitate comparison with Eurostat data. The intention is to further address the EIA -
Eurostat comparison in future EIA editions.

34 For instance, there is no savings for PCs, because it was not possible to quantify them with the data
available.
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is not effective at all. Nonetheless, there is the exception of circulator pumps, where
manufacturers have pushed for an energy label. Also in other professional sectors it
can be observed that ‘ErP 2015’-level or similar designations are used in commercial
publications.

The transition between BAU and ECO scenario in most studies is smooth. There is no
‘big bang’ effect whereby large parts of manufacturer’s product range are eliminated
overnight on the implementation date. Negative impact for industry is avoided,
because the design cycle, i.e. the rate at which the products in the catalogue are
renewed, is taken into account. Most manufacturers start anticipating imminent
measures already 2-3 years before the decision is taken, i.e. at the outset of studies.
Once the decision is taken it still takes another 2-3 years before the first tier of
measures is implemented, while the most ambitious second or third tier follows a few
years later still.

Fit for purpose

The ecodesign impact accounting aims to identify the impact of ecodesign and
labelling measures, not (necessarily) of other measures with the same policy goals,
such as building-related measures and supply side measures on renewables, the
efficiency of power generation and the fuel mix.

In order to ‘neutralize’ the possible effect of these other measures:

= fixed factors for power generation and distribution (40% efficiency) are used
throughout the projection period 2010-2050. However, the user of the EIA Excel
Masterfile can change this on sheet General_1, see sections 1.9 and 2.3.7;

= in previous EIA issues, a generic 4% annual escalation rate for the pricing of all
energy sources was used, independent of the energy type. However, on request
of the Commission this has been changed in the EIA 2018 edition, to have EIA
energy rates closer to those used in the PRIMES model. Hence, in this report,
escalation rates differ per energy type. The user of the EIA Excel Masterfile can
change this on sheet General_1, see sections 1.9 and 2.3.6;

= for space heating and cooling load of buildings, the historical trends are
extrapolated using the same percentage for the BAU and ECO scenario 3°;

» the BAU and the ECO scenario use the same performance/load, only the
product’s efficiency differs 36,

35 However, the heat load reduction for space heating in the ECO-scenario due to heat savings by ventilation
units is taken into account in EIA starting from the 2017 issue.

36 This is the general rule, but there are some exceptions. For lighting, sales are shifting from conventional
base cases to LED base cases, leading to a difference in sales between BAU and ECO. In addition, a
rebound effect has been considered for lighting: due to the lower energy consumption of LED lamps,
users tend to install more lumens and let the lights on for longer periods, causing a difference in load
between BAU and ECO.

Similarly, for electric motors there is a shift in sales from motors without VSD to motors with VSD,
causing a difference both in sales and in EU-load between the BAU and ECO scenarios.

Small load differences also exist for Enterprise Servers; these are related to an expected effect of the
information requirement on the SERT metrics, leading to an increase in power per server, a decreasing
amount of servers, and an overall decrease in PSU output power). See sheet EULOADVAR.
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2.3. Generic parameters

2.3.1. Overview

Generic parameters are parameters that are not product-specific but apply across the
whole range of calculations for regulated products. Furthermore, they are not
dependent on a scenario, i.e. they are the same between BAU and ECO scenario.

The most important generic parameters are now defined centrally on sheets General_1
and General_2 and can be easily changed by the user of the EIA Excel Masterfile. For
this printed report the values are fixed, on the values shown in Annex A.

The generic parameters, further discussed in paragraphs below, include:
* Time-step and year-index;
= Inflation rates;
= EU average percentage VAT;

= Nominal prices/rates of energy and other consumables (not inflation corrected),
and the interpolation factors for the rates for the tertiary/services sector;

= Real prices/rates of energy and other consumables (fixed Euros 2015, inflation
corrected) and the annual price escalation rates beyond inflation;

= Efficiency of electric power generation and distribution (conversion factor CC;
primary energy factor PEF);

= Calorific value of fuels;

= Global Warming Potential (GWP) for a 100 year period in CO2 equivalent (for
electricity, fuels, refrigerants);

» Employment parameters;
= Brexit factor;

= EU population and households.

2.3.2. Time-step and year-index

In this printed report, EIA data are reported for year 1990 and for years 2010 to 2050
at 5-year intervals.

The time-step of the calculation method in the underlying EIA Excel Masterfile is 1
year3’. For some products, fractional years are used for the lifetime, for computation
of the stock and of the average stock efficiency®®. To enable realistic stock and
average stock efficiency data (EFS) in 1990, input data for sales and average sales
efficiency (EFN) go back to years before 1990, in some cases as far back as 1950 (e.g.
distribution transformers with 40 years lifetime).

37 Users of the Masterfile can unhide columns to access data in intermediate years

38 The calculation is first done for full years (rounded down) and then for the remaining fractional (oldest)
year. This may introduce a small error (some overlap or gap in subsequent time periods), when the
product life over the years varies, but the error is still smaller than with a restriction to use only full
integer years.
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2.3.3. Inflation rates

Inflation rates for the period 1996-2017 have been taken from the Eurostat
harmonized index of consumer prices (HICP), reported on sheet General_2. For years
before 1996 and for year 2018, an inflation of 2%/a has been assumed.

Inflation rates have been used to convert nominal rates (not inflation corrected) to
real rates in 2015 euros (see sections on rates below) and to convert product prices,
maintenance costs, consumables’ costs, etc. from 2010 euros (earlier EIA issues) to
2015 euros (this EIA issue).

2.3.4. Value Added Tax (VAT)

The EU average percentage of Value Added Tax used in EIA is 20%. This is currently a
parameter that cannot be easily changed by the user (hidden in formulas on sheet
PRICE2).

All EIA monetary data for the residential sector include VAT. Data for the tertiary,
industry and ‘other’ sectors exclude VAT. The sector-weighted share of VAT in the
product prices and in the acquisition costs is reported on sheet PRICE2 (see par.
2.5.8). The sector-weighted share of VAT in energy costs and total user expenses is
currently not being reported.

Rates for the residential sector include VAT. Rates for non-residential sectors exclude
VAT and other recoverable taxes and levies.

Business revenues (sheets REV) exclude VAT.

2.3.5. Nominal rates (not inflation corrected)

The nominal rates for energy and non-energy consumables, i.e. not inflation
corrected, are given for the period from 1990 to 2016 - or 2017/2018 where available
- on the sheet General_2 (see Annex A).

For most energy sources, the rates for the residential sector and for the industry
sector have been derived from the indicated external sources. The rates for the
tertiary/services sector (new in EIA 2018) are computed as:

Tertiary rate = (100-x%)*Industry rate + x%*Residential rate

where x% is a user-selected interpolation factor. If 'x’ is set to 0%, the tertiary rate is
identical to the industry rate; if 'x” is set to 100%, the tertiary rate is identical to the
residential rate (including VAT). For electricity, x=65% is recommended, and for
natural gas x=58%, to obtain EIA tertiary rates that are close to the rates used in the
PRIMES 2015f reference scenario. For all other energy types, x=0% has been used
(same rate for tertiary as for industry). The tertiary rate is also used for the ‘other’
sector (agriculture, forestry, fishing, etc.).

In previous EIA issues there was only one rate for the entire non-residential sector,
and essentially this was a (low) industry rate. The new nominal tertiary rate in EIA
2018, for electricity and natural gas, is considerably higher, meaning that energy costs
(and savings) for products with a high usage in the tertiary sector increase in EIA
2018 compared to EIA 2017. However, for future years, this effect is counteracted by
using lower escalation rates in EIA 2018 (see next paragraph).

Apart from rates for energy, the sheet General_2 also contains nominal rates for
water, printer toner & paper, detergents and vacuum cleaner bags. These rates are
not split per sector.
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2.3.6. Real rates (inflation corrected to 2015 euros)

The inflation corrected rates, i.e. whereby all rates are recalculated to fixed 2015
euros, are given on sheet General_1, with a linked copy on sheet RATES (see Annex
A). These are the values used to compute energy costs and the costs of consumables.

Up to 2016-2018, the real rates are derived from the nominal rates considering the
inflation from Eurostat’s HICP (see par. 2.3.3). From 2016-2018 onwards, an annual
escalation rate (on top of the inflation) is applied. The escalation rate can be set by
the user, for each type of energy or resource separately, and separately for the
residential, tertiary and industry sectors, see sheet General_1.

For the printed figures in this report, an escalation rate of 1%/a for electricity, 1.5%/a
for natural gas, gas oil for heating, and LPG, 2%/a for wood, and 4%/a for coal has
been used. These values are an approximation of the values used in the PRIMES 2015f
reference scenario. For petrol and diesel for vehicles, an escalation rate of 2%/a was
used, following the approach in the Impact Assessment for Tyres.

Note that these escalation rates are smaller than the generic 4%/a that was applied
for all energy types in EIA 2017 and before 3°. Moreover, EIA2017 applied this
escalation from 2015, while electricity and natural gas prices actually went down in
2016 and 2017, so the new, lower, escalation rate also starts from a lower rate. For
future years, this implies lower EIA savings on energy costs and hence lower savings
on total user expense. For the tertiary sector this is partially counteracted by the
introduction of new rates in EIA 2018, see previous paragraph.

The escalation rate for water (incl. sewage levies) is 3%, whereas for the other
resources the escalation rate is 0% (meaning that their average annual price increase
equals inflation).

2.3.7. Efficiency of electricity generation and distribution (CC, PEF)

In line with earlier EIA editions, and agreed with the Commission, this EIA report
continues to use a constant 40% efficiency for electricity generation and distribution
(conversion coefficient CC = 1 /PEF), meaning that 1 kWh of electricity corresponds to
2.5 kWh of primary energy.

The default value 2.5 of the Primary Energy Factor (PEF) is currently under discussion
in the context of the review of the Energy Efficiency Directive %°, and lower values
have been proposed 41,

Therefore, as requested by the Commission, the EIA Excel Masterfile has been
adapted to facilitate changes in the PEF (or inverse factor CC). On sheet General_1,
the user can choose between 3 sets of CC values: constant 40% (PEF=2.5, used in

3 The 4%/a of previous EIA editions corresponded to the MEErP, which in turn followed the price trends of
the years 2005-2010. As mentioned in the MEErP, it is advantageous for the simplicity of Life Cycle
Costs (LCC) calculations that —at a value of 4%-- the energy escalation rate is approximately (within
<1%-point) the same as the default 4% discount rate that the European Commission prescribes.
Furthermore, using the same escalation for all energy sources neutralized possible price effects that
may occur from other (non-ecodesign or non-labelling) measures, whose impact should be excluded
from the scope. In the new EIA 2018 approach, these advantages have been lost.

40 The default value of 2.5 for the PEF is mentioned in footnote 3 of Annex IV of the Energy Efficiency
Directive, Directive 2012/27/EU of the European Parliament and of the Council of 25 October 2012 on
energy efficiency, amending Directives 2009/125/EC and 2010/30/EU and repealing Directives
2004/8/EC and 2006/32/EC, OJ L 315/1, 14.11.2012.

41 See also: ‘Final report, Evaluation of primary energy factor calculation options for electricity’, FhG-ISI,
Tecnalia and E7 for the European Commission, 13.05.2016
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this report), constant 47.6% (PEF=2.1, considering recent proposals), or variable with
the years. The values used inside these sets can also be adapted, if desired.

The factor CC has influence only on the primary energy (NRG) that is calculated as
ELEC / CC + FUEL. Changes in the factor CC will not affect electric energy (ELEC),
non-electric energy directly used by products (FUEL), final energy (FNRG), greenhouse
gas emissions (EMISS) or energy costs (NRGCOST).

If the user chooses an approach where the PEF varies with the years (CCset3 on sheet
General_1), impacts on the primary energy due to Ecodesign (ED) and Energy
Labelling (EL) will mix with impacts from improvements in the efficiency of electricity
generation and distribution, thus partially confusing the intention of the Ecodesign
Impact Accounting.

At the moment EIA does not use a PEF (or CC) for non-electric energy, meaning that 1
kWh of final ‘fuel’ equals 1 kWh of primary energy (see also remarks in following
paragraph).

2.3.8. Calorific value of fuels

With respect to definitions in the MEErP and in most Ecodesign regulations, some
concessions have been made to be in line with the Eurostat energy balance
accounting.

Notably the Net Calorific Value NCV (a.k.a. lower heating value H;) of fuels has been
used as an accounting basis and not the Gross Calorific Value GCV (a.k.a. higher
heating value Hs). This means that for all products using gaseous and liquid fuels
directly, the efficiency values in the preparatory and IA studies —which were usually in
GCV-- had to be corrected upwards, e.g. with a factor 1.11 for natural gas, 1.08 for
LPG and 1.065 for heating oil. For solid fuels the NCV equals GCV; for solid biomass
products the humidity content of the fuel plays a role, but this was already taken into
account in the various studies and did not require correction.

In Eurostat energy balances, at the level of the final demand, the NCV (in kWh)
relates strictly to the combustion value of the fuel end product (heating oil from the
tank, the natural gas from the pipe, etc.). There is no record of, or correction for, the
energy needed in their procurement outside the EU (exploration, drilling, mining,
transport, etc.). Most LCA (Life Cycle Assessment) literature and standards include
this energy expenditure at the level of final demand. Also in the MEErP’s EcoReport
tool there is a correction, depending on the fuel, between 5 and 10%.%*> However,
apart from some incompatibility with the EcoReport outcomes, this particular practice
does not pose too much of a problem, because the (conventional) energy analyses in
the various preparatory and IA studies also use the calorific value without an extra
correction for fuel extraction and -transport. And also the power generation &
distribution coefficient for electricity does not use such a correction and thus a fair
comparison between electricity and primary energy is still guaranteed and no
correction was applied.43

Also in line with Eurostat, no extra energy credit is given to biomass products,
because of their renewable character. For the two product groups where this could
have an impact, i.e. local heaters (i.e. including biomass stoves) and solid fuel boilers,

42 MEErP, Part 2, Table 18 (p. 118). For fuel extraction & transport of gas +7%, of oil +10%, of wood pellets
and -logs +5% (original data from the GEMIS database v.4).

43 Note that if such a correction was applied then strictly speaking the conversion would be 1 kWh electricity
= 2.7 kWh primary energy, but also 1 kWh natural gas = 1.07 kWh primary energy. And thus it is
plausible that the power generation factor CC is still 40% (reverse of factor 2.5)
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this does not give a problem because the regulations for these product groups treat
the credit (BLF=1.45) as an ex-post factor that is clearly separated from the overall
calculation, regarding only the determination of the Energy Efficiency Index for energy
labelling purposes.

The same goes for the Global Warming energy efficiency bonus for Room Air
Conditioners (RACs) that the RAC Ecodesign regulation applies to RACs using
refrigerants with a low-GWP value. This bonus, which is evidently not a part of the
Eurostat accounting, is treated separately in the underlying studies and no correction
was needed.

A table with NCV-values (from Eurostat) is given in the acronym section at the
beginning of this report.

2.3.9. Global Warming Potential

In accordance with EU legislation, the GWP-100 emission rates for fuels and
refrigerants are given by the latest reports from the IPCC (Intergovernmental Panel on
Climate Change). Values for the fuels and the average refrigerant mix for relevant
(cooling) products can be found on the sheet EMISSRATES (see Annex A).

The GWP-100 emission rates for electricity production are in accordance with MEErP
and given on sheet General_1 (with a linked copy on EMISSRATES).

The sheet EMISSRATES also contains emission rates for NOx, CO, OGC, PM and Noise,
but these are product-specific and not generic parameters.

Direct fuel-related NOx, CO, OGC and PM emissions were addressed in studies on
central heating boilers, water heaters, solid fuel boilers, local space heaters and some
air heating products using fuel input. In some cases the associated Ecodesign
regulation also specifies emission limits, see details on the EMISS sheets in Annex A.

Indirect fuel-related CO2 emissions were addressed in all the other studies, i.e. those
dealing with electricity consuming products.

GHG emissions from refrigerants were addressed in all studies on cooling appliances:
domestic and non-domestic refrigeration as well as domestic and non-domestic air-
conditioning. For domestic refrigeration the GHG-emissions did not result in measures
because almost all products used low GHG refrigerants (isobutane). For room air-
conditioners a bonus on energy efficiency requirements of 10%, when using low GWP
refrigerants (GWP = 150), is included in the Ecodesign Regulation.

A similar low-GWP bonus is also present in the regulation on professional refrigeration
for Condensing Units and Process Chillers (not for Storage cabinets). The proposed
regulation for Commercial refrigerated display cabinets does not foresee a similar
bonus.

2.3.10. Employment parameters

The direct employment impact of measures - i.e. the increase or decrease of
employees in the value-adding chain - is derived from the business revenues in the
various sectors, using ‘Wages’ constants. These are not actual wages but total
company revenue divided by staff, expressed in ‘million euros / employee’. EIA uses
the same ‘wages’ for all products. Starting from EIA 2018, the ‘wages’ are expressed
in 2015 euros (as all other monetary data in EIA) and implemented as variables that
can be changed by the user of the EIA Excel Masterfile on sheet General_1.
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For the printed figures in this report, the following constants have been used (see also
Annex A):

- ManuWages: Manufacturer’s ‘wages’ (used with industry revenue):
0.054 m euro/employee overall.
For manufacturing alone, the ‘wage’ would be 0.162 m euro/employee
(£10%). It is assumed that associated OEM jobs and Service jobs are each of
the same order of magnitude. Including also these jobs the ‘wage’ reduces to
0.054 m euro/employee (1/3 manufacturing, 1/3 OEM, 1/3 services), which is
the quantity used in EIA;

- WholeWages: Wholesaler’s ‘wages’ (used with wholesale revenue):
0.270 m euro/employee (£20%);

- RetailWages: Retailer’s ‘wages’ (used with retail revenue):
0.065 m euro/employee (£20%);

- InstallWages: Installer’s ‘wages’ (used with install revenue):
0.108 m euro/employee (£20%);

- MaintWages: Maintenance & Repair ‘wages’ (used with maintenance revenue):
0.108 m euro/employee (£20%);

See further remarks regarding jobs in par. 2.6.14.

2.3.11. Brexit factor

On sheet General_1, the user of the EIA Excel Masterfile can specify a Brexit factor, to
indicatively simulate EIA for an EU-27 without the United Kingdom. All Sales will be
reduced by the user-selected percentage. As a consequence, stock, energy, costs,
revenues, jobs, etc. will be reduced by the same percentage. The same user-selected
percentage is applied to all product groups. It is assumed that average load and
efficiency will not change.

As agreed with the Commission, the printed figures in this report still consider the EU-
28, including the United Kingdom (i.e. Brexit factor is 0%).

2.3.12. EU population and Households

Sheet General_1 reports the total EU population and number of households. These
data are not essential for main EIA outcomes, but used in some occasions to report
average data per person or per household.

2.4. Usage-sector shares

The sheet CLASSES specifies for each base case product which share of the total
energy consumption of the base case product is used in the residential sector
(share_RES), the tertiary or services sector (share_TER), the industry sector
(share_IND), or the ‘other’ sector (share_OTH, e.g. agriculture, forestry, fishing).
These sector shares are preliminary estimates, partly derived from information in the
preparatory studies, partly ‘common sense’ estimates.

The shares are assumed to be constant over the years, which is not necessarily true.
E.g. for lighting, recent impacts from Ecodesign measures have had effect primarily on
the residential energy consumption, and less on the other sectors. Future lighting
regulations are expected to have their main impacts on the non-residential sectors.
Consequently, the sector shares would change over the years. For this reason, sector
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energy data for light sources are taken directly from the MELISA model, and the
shares on sheet Classes are for indicative information only.

The usage-sector shares are used on the ELEC, FUEL, FNRG, NRG and EMISS sheets to
compute energy consumptions and emissions per sector. This sector subdivision
facilitates comparison between EIA and Eurostat data.

The usage-sector shares are also used when computing energy costs (sheets
NRGCOST): the energy share for a given sector is multiplied by the energy rate for the
same sector.

The share for the residential sector is also used as the share of users paying VAT, on
sheet PRICE2. This is a first estimate, but uncertain: the sector shares are primarily
intended to be energy shares, which are not necessarily identical to purchase cost
shares. Considering this doubt, no sector data are being reported yet for the monetary
sheets (ACQ, EXPENSE, REV). Sector data could be reported for energy costs
(NRGCOST), but this would be of limited usefulness without a sector subdivision of the
other cost items, and thus has not been implemented yet.

2.5. Product specific input parameters

E?Ae following subparagraphs discuss the main product-specific input parameters for
= Sales (annual unit sales for relevant years)
= Lifetimes (product service life in years)
» Load (user demand for product output)
= Energy efficiency (ratio between product output and energy input)
= Non-energy ‘efficiency’ (input data for emissions and consumables)
» Product prices (three price-efficiency pairs as anchor points for interpolation)

= Price breakdown (fractions for installation, VAT, industry, wholesale, retail)

In principle, the retrieval of these variables from most preparatory and IA studies did
not pose too much trouble. Only in some cases, not all of these variables were given
and this required the contractor to do additio