UK Energy-related Products
Policy Study

Final report

November 2021






UK Energy-related Products Policy Study

Contents

1
2

3

4

Executive summary

Study definition

2.1 Background

2.2 Purpose of this study

2.3 Policy lever options for products policy

© N N N R

Methodology
3.1 Overall approach
3.2 Task 2: Product groups and horizontal measures - scoping
3.2.2 Horizontal measures - scoping
3.3 Task 3: Preliminary analysis i Evaluation criteria
3.3.2 Task 3: Scoring product groups and horizontal measures against criteria
3.4 Task 4: Further analysis
3.4.1 Purpose, approach and outputs
3.4.2 Analysis of significant environmental impacts
3.4.3 Assessing energy-related policy lever suitability
3.4.4 Developing estimates of implementation time for each policy lever
3.4.5 Potential trade-offs
3.5 Evidence sources
3.5.1 Ecodesign regulation
3.5.2 List of Ecodesign IMs under review
3.5.3 Pipeline of New Ecodesign implementing measures based on preparatory

studies being prepared or completed

3.54 Existing regulations where a review is due or pending

3.55 Energy Labelling Delegated Acts

3.6 Products assessed but without regulation in Europe

3.6.1 Ecodesign Workplans

3.6.2 European Commission preparatory study for the Fourth Work Plan

3.7 Products under regulation outside of Europe

3.8 Resource efficiency/circular economy evidence sources

Results of further analysis

4.1 Further analysis of product groups

13
13
13
15
18
19
23
23
25
26
28
31
34
34
36

37
39
40
41
41
43
45
47
56
56



UK Energy-related Products Policy Study

4.1.2 Estimated energy and carbon savings for the top 10 shortlisted product groups
57
4.2 Further analysis of circular economy related horizontal measures 60

4.3 Further analysis of energy related horizontal measures: Standby and off-mode energy

consumption 60
4.3.1 Products in scope of current regulation 60
4.3.2 Products excluded from the current regulation 62
4.3.3 Potential changes to the current regulation 63
4.3.4 Recommendations 63

4.4 Discussion of energy related horizontal measures: Smart appliances 64
4.4.1 Defining smart appliances 64
4.4.2 Policy landscape 64
4.4.3 Assessment of product groups with smart potential 65
4.4.4 Energy saving potential 66
445 Trade-offs 67

4.5 Energy related policy lever assessments 67
45.2 Summary of stakeholder feedback related to policy levers 71

4.6 Policy lever discussion 72

4.7 Evidence gaps 74

Annex 1 Task 3 Scoring criteria i Product groups 76

Al.1  Market based score 77

Al.2  Resource consumption (in-use phase of life cycle) scores 78

Al1.3 Circular economy related scores (whole life of resource efficiency) 79

Al.4  Technical improvement potential score 80

Al.5 Technical improvement cost & combined scores 81

Annex 2 Task 3 Scoring criteria T Horizontal measures 82
A2.1  Horizontal scores 82
Annex 3 Stakeholder feedback 84
A3.1  Task 2 feedback & recommendations 84
A3.2  Task 3 feedback & recommendations 86
Annex 4 Policy lever suitability criteria 87
Annex 5 Status of performance measurement standards for shortlisted products 90

Annex 6 Summary of energy related UK policies 96




UK Energy-related Products Policy Study

Annex 7
Annex 8
A8.1
A8.2
A8.3
A8.4

A8.4.1  Composition of typical product

A8.5
A8.6
A8.7
A8.8
Annex 9
A9.1
A9.2
A9.3
A9.4

A9.4.1  Composition of typical product

A9.5
A9.6
A9.7
A9.8
Annex 10
Al10.1
Al10.2
Al10.3
Al10.4

A10.4.1 Composition of typical product

Al10.5
Al10.6
Al10.7
A10.8
Annex 11
All1l

Summary of international energy related policies

Commercial/Industrial: Low Pressure Air Compressors

Introduction

Market information

Energy performance information

Baseline resource efficiency information

Information on select policy levers and horizontal measures

Summary of stakeholder feedback

Discussion & next steps

Evidence sources

Commercial/Industrial: Oil Free Air Compressors

Introduction

Market information

Energy performance information

Baseline resource efficiency information

Information on select policy levers and horizontal measures

Summary of stakeholder feedback

Discussion & next steps

Evidence sources

Commercial/Industrial: Standard Air Compressors

Introduction

Market information

Energy performance information

Baseline resource efficiency information

Information on select policy levers and horizontal measures

Summary of stakeholder feedback

Discussion & next steps

Evidence sources

Commercial/Industrial: Refrigeration Compressors

Introduction

106
113
113
114
114
116
116
120
123
123
124
125
125
126
126
128
129
132
135
135
136
137
137
138
138
140
141
144
147
147
148
149
149



UK Energy-related Products Policy Study

All.2
All.3
All4

Al11.4.1 Composition of typical product

All5
All.6
All1.7
All.8
Annex 12
Al2.1
Al2.2
Al2.3
Al2.4

Al12.4.1 Composition of typical product

Al12.5
Al2.6
Al2.7
Al12.8
Annex 13
Al3.1
Al13.2
Al13.3
Al3.4

Al13.4.1 Composition of typical product

Al13.5
Al3.6
Al13.7
Al13.8
Annex 14
Al41
Al4.2
Al4.3
Al4 4

Market information

Energy performance information

Baseline resource efficiency information

Information on select policy levers and horizontal measures

Summary of stakeholder feedback

Discussion & next steps

Evidence sources

Consumer Electronics: Electronic Displays and TVs

Introduction

Market information

Energy performance information

Baseline resource efficiency information

Information on select policy levers and horizontal measures

Summary of stakeholder feedback

Discussion & next steps

Evidence sources

Cooking: Non-domestic Electric and Gas Hobs

Introduction

Market information

Energy performance information

Baseline resource efficiency information

Information on select policy levers and horizontal measures

Summary of stakeholder feedback

Discussion & next steps

Evidence sources

Generation, Conversion, Supply, Cooling: Rechargeable Batteries

Introduction

Market information

Energy performance information

Baseline resource efficiency information

149
150
152
152
155
157
157
158
160
160
160
161
163
163
168
171
171
171
173
173
173
174
177
178
183
186
187
187
189
189
189
190
191



UK Energy-related Products Policy Study

Al4.4.1 Composition of typical product

Al4.5
Al4.6
Al4.7
Al4.8
Annex 15
Al5.1
Al5.2
Al15.3
Al5.4

Al15.4.1 Composition of typical product

Al1l5.5
Al15.6
Al5.7
Al15.8
Annex 16

Al6.1
Al16.2
Al16.3
Al6.4

Al16.4.1 Composition of typical product

Al6.5
Al6.6
Al6.7
Al6.8
Annex 17
Al7.1
Al7.2
Al7.3
Al7.4

Al7.4.1 Composition of typical product

Al7.5

Information on select policy levers and horizontal measures

Summary of stakeholder feedback

Discussion & next steps

Evidence sources

Generation, Conversion, Supply, Storage: External Power Supplies

Introduction

Energy performance information

Despite BAT price increases, improvements could lower life cycle costs.

Baseline resource efficiency information

Information on select policy levers and horizontal measures

Summary of stakeholder feedback

Discussion & next steps

Evidence sources

192
196
197
198
199
201
201
202
202
205
205
209
212
212
214

Heating, Ventilation, Cooling: Building Automation and Control Systems (BACS)

215

Introduction

Market information

Energy performance information

Baseline resource efficiency information

Information on select policy levers and horizontal measures

Summary of stakeholder feedback

Discussion & next steps

Evidence sources

Heating, Ventilation, Cooling: Electric and Gas Patio Heaters

Introduction

Market information

Energy performance information

Baseline resource efficiency information

Information on select policy levers and horizontal measures

215
215
216
220
220
222
225
225
226
228
228
228
228
230
230
232



UK Energy-related Products Policy Study

Al7.6
Al7.7
Al7.8
Annex 18
Al18.1
Al18.2
Al18.3
Al8.4

A18.4.1 Composition of typical product

Al18.5
Al18.6
Al18.7
Al18.8
Annex 19
Al9.1
Al19.2
Al19.3
Al9.4

A19.4.1 Composition of typical product

Al19.5
Al19.6
Al19.7
Al19.8
Annex 20
A20.1
A20.2
A20.3
A20.4

A20.4.1 Composition of typical product

A20.5
A20.6
A20.7
A20.8

Summary of stakeholder feedback

Discussion & next steps

Evidence sources

Heating, Ventilation, Cooling: Space Heaters

Introduction

Market information

Energy performance information

Baseline resource efficiency information

Information on select policy levers and horizontal measures

Summary of stakeholder feedback

Discussion & next steps

Evidence sources

Heating, Ventilation, Cooling: Water Heaters

Introduction

Market information

Energy performance information

Baseline resource efficiency information

Information on select policy levers and horizontal measures

Summary of stakeholder feedback

Discussion & next steps

Evidence sources

Heating, Ventilation, Cooling: Split System Air Conditioners

Introduction

Market information

Energy performance information

Baseline resource efficiency information

Information on select policy levers and horizontal measures

Summary of stakeholder feedback

Discussion & next steps

Evidence sources

234
234
235
236
236
236
237
239
239
245
248
249
250
252
252
252
253
255
256
259
262
262
263
265
265
265
265
267
268
271
273
274
275



UK Energy-related Products Policy Study

Annex 21
A21.1
A21.2
A21.3
A21.4

A21.4.1 Composition of typical product

A21.5
A21.6
A21.7
A21.8
Annex 22
A22.1
A22.2
A22.3
A22.4

A22.4.1 Composition of typical product

A22.5
A22.6
A22.7
A22.8
Annex 23
A23.1
A23.2
A23.3
A23.4

A23.4.1 Composition of typical product

A23.5
A23.6
A23.7
A23.8
Annex 24
A24.1
A24.2

Heating, Ventilation, Cooling: Heat Emitters

Introduction

Market information

Energy performance information

Baseline resource efficiency information

Information on select policy levers and horizontal measures

Summary of stakeholder feedback

Discussion & next steps

Evidence sources

ICT: Servers

Introduction

Market information

Energy performance information

Baseline resource efficiency information

Information on select policy levers and horizontal measures

Summary of stakeholder feedback

Discussion & next steps

Evidence sources

ICT: Smart Phones

Introduction

Market information

Energy performance information

Baseline resource efficiency information

Information on select policy levers and horizontal measures

Summary of stakeholder feedback

Discussion & next steps

Evidence sources

ICT: Computers and Laptops

Introduction

Market information

276
276
276
276
277
277
278
280
281
281
283
283
283
284
286
286
293
296
296
298
299
299
299
300
300
300
305
306
307
308
310
310
310



UK Energy-related Products Policy Study

A24.3
A24.4

A24.4.1 Composition of typical product

A24.5
A24.6
A24.7
A24.8
Annex 25
A25.1
A25.2
A25.3
A25.4

A25.4.1 Composition of an example product

A25.5
A25.6
A25.7
A25.8
Annex 26
A26.1
A26.2
A26.3
A26.4

A26.4.1 Composition of typical product

A26.5
A26.6
A26.7
A26.8
Annex 27
A27.1
A27.2
A27.3
A27.4

A27.4.1 Composition of typical product

Energy performance information

Baseline resource efficiency information

Information on select policy levers and horizontal measures

Summary of stakeholder feedback

Discussion & next steps

Evidence sources

Lighting: LED Lamps and Luminaires

Introduction

Market information

Energy performance information

Baseline resource efficiency information

Information on select policy levers and horizontal measures

Summary of stakeholder feedback

Discussion & next steps

Evidence sources

Materials: Printer Cartridges i Inkjet and toner cartridges

Introduction

Market information

Cartridge performance information

Baseline resource efficiency information

Information on select policy levers and horizontal measures

Summary of stakeholder feedback

Discussion & next steps

Evidence sources

Materials: Taps and Showers

Introduction

Market information

Energy performance information

Baseline resource efficiency information

311
313
314
326
329
329
331
333
333
333
334
334
334
338
340
341
341
343
343
343
344
345
345
347
348
349
349
351
351
351
352
353
354



UK Energy-related Products Policy Study

A27.5
A27.6
A27.7
A27.8
Annex 28
A28.1
A28.2
A28.3
A28.4

A28.4.1 Composition of typical product

A28.5
A28.6
A28.7
A28.8
Annex 29
A29.1
A29.2
A29.3
A29.4

A29.4.1 Composition of typical product

A29.5
A29.6
A29.7
A29.8
Annex 30
A30.1
A30.2
A30.3
A30.4

A30.4.1 Composition of typical product

A30.5
A30.6
A30.7

Information on select policy levers and horizontal measures

Summary of stakeholder feedback

Discussion & next steps

Evidence sources

Motor Driven: Water Pumps

Introduction

Market information

Energy performance information

Baseline resource efficiency information

Information on select policy levers and horizontal measures

Summary of stakeholder feedback

Discussion & next steps

Evidence sources

Refrigeration: Refrigerating appliances with a Direct Sales Function

Introduction

Market information

Energy performance information

Baseline resource efficiency information

Information on select policy levers and horizontal measures

Summary of stakeholder feedback

Discussion & next steps

Evidence sources

Refrigeration: Refrigerated Containers

Introduction

Market information

Energy performance information

Baseline resource efficiency information

Information on select policy levers and horizontal measures

Summary of stakeholder feedback

Discussion & next steps

356
357
358
359
360
360
360
361
363
363
366
369
369
370
371
371
372
373
377
378
383
386
386
388
389
389
389
390
391
391
394
397
397



UK Energy-related Products Policy Study

A30.8
Annex 31
A31.1
A31.2
A31.3
A31.4

A31.4.1 Composition of typical product

A31.5
A31.6
A31.7
A31.8
Annex 32
A32.1
A32.2
A32.3

A32.3.1 Energy performance information

A32.4

A32.4.1 Composition of typical product

A32.5
A32.6
A32.7
A32.8

Evidence sources

Small Appliances: Vacuum Cleaners

Introduction

Market information

Energy performance information

Baseline resource efficiency information

Information on select policy levers and horizontal measures

Summary of stakeholder feedback

Discussion & next steps

Evidence sources

White Goods: Professional Dishwashers

Introduction

Market information

Energy performance information

Baseline resource efficiency information

Information on select policy levers and horizontal measures

Summary of stakeholder feedback

Discussion & next steps

Evidence sources

Table of tables

Table 1.1
Table 2.1
Table 2.2
Table 3.1
Table 3.2
Table 3.3
Table 3.4

Shortlisted product groups with the highest potential for future savings

Energy efficiency related policy levers

397
399
399
399
399
401
401
406
408
408
409
410
410
410
410
411
413
413
417
419
420
420

Energy related policy lever descriptions

11

Types of products groups to be prepared by this study

14

Task 3 1 scoring criteria for product groups

19

Attribution of scores to product groups

19

Example scoring approach

21




UK Energy-related Products Policy Study

Table 3.5 Task 31 scoring criteria for horizontal measures. 22
Table 3.6 List of shortlisted products. 23
Table 3.7 Assumptions used to develop indicative time needed to implement estimates for
each policy lever Status categories T current state of play regarding criteria used for time to
implement estimates 28
Table 3.8 Assumptions used to develop indicati
for each policy lever i Product groups with a wide range in performance 29
Table 3.9 Assumptions used to develop indicati
for each policyleveri Pr oduct groups that have 06cl ear 30wi
Table 3.10 lllustrative trade-offs with impacts on product performance 31
Table 3.11 Typical distribution of costs and benefits 33
Table 3.12 List of existing Ecodesign Regulations 34
Table 3.13 List of existing Ecodesign Regulations under review 36

Table 3.14 Pipeline of products under consideration for future Ecodesign implementing
measures 37

Table 3.15 Regulations where a review is due or pending 39
Table 3.16 List of Energy Labelling Delegated Acts 40
Table 3.17 Product groups in Ecodesign Workplans 42

Table 3.18 Products covered by Standards and labelling by economy for all products
analysed 45

Table 3.19 Key statistics from a 2013 global assessment of standards and labelling

programmes (compared against 2004) 46
Table 3.20 Summary of measures by measure type and geographical region (2013) 46
Table 3.21 Categories of EEE covered by the WEEE regulation (schedule 1) and used by

the Environmental Agency to report WEEE collected in the UK. 47
Table 3.22 Resource efficiency/circular economy evidence sources 49
Table 4.1 Highest BAT Potential Savings from the Task 4 Shortlisted Products 57
Table 4.2 Highest Benefit to Cost Ratios for the Task 4 Shortlisted Products 59
Table 4.3 Standby Regulation No 1275/2008 maximum consumption requirements 61
Table 4.4 Network Standby Regulation No 801/2013 maximum consumption requirements

61

Table 4.5 Proportion of product groups evaluated in this study with smart potential 66
Table 4.6 Summary of UK policy levers 68
Table 4.7 Summary of RoW policy levers 69

Table A8.1 Energy performance information 115

vV e

nn



UK Energy-related Products Policy Study

Table A8.2

Table A8.3

Table A8.4

Table A9.1

Table A9.2

Table A9.3

Table A9.4

Table A10.1
Table A10.2
Table A10.3
Table A10.4
Table A11.1
Table A11.2
Table A11.3
Table A11.4
Table A12.1
Table A12.2
Table A12.3
Table A12.4
Table A12.5
Table A13.1
Table A13.2
Table A13.3
Table A13.4
Table A13.5
Table A13.6
Table A14.1
Table A14.2
Table A14.3
Table A14.4
Table A15.1
Table A15.2
Table A15.3

Composition of a typical low pressure air compressor

Critical Raw Material content and feasibility of recovery

Information on selection of policy levers and horizontal measures

Energy performance information

Composition of a typical oil free air compressor

Critical Raw Material content and feasibility of recovery

Information on select policy levers and horizontal measures

Energy performance information

Composition of a typical standard air compressors

Critical Raw Material content and feasibility of recovery

Information on selection of policy levers and horizontal measures

Energy performance information

Composition of a typical refrigeration compressor

Critical Raw Material content and feasibility of recovery

Information on select policy leers and horizontal measures

Energy performance information

Composition of typical TV

Composition of typical electronic displays

Critical Raw Material content and feasibility of recovery

Information on selection of policy levers and horizontal measures

Energy performance information

Composition of typical induction hobs

Composition of typical solid plate / cast iron hobs

Composition of typical gas hobs

Critical Raw Material content and feasibility of recovery

Information on selection of policy levers and horizontal measures

Composition of typical NiMH battery

Composition of typical Li-ion battery (40g smartphone)

Critical Raw Material content and feasibility of recovery

Information on selection of policy levers and horizontal measures

Energy performance information

Composition of typical EPS>50 W (for laptops)

Composition of typical EPS <50 W (DECT and mobile phones)

116
117
121
127
129
130
133
139
141
142
145
150
152
153
156
161
163
164
165
169
175
178
178
179
181
184
192
192
194
197
203
205
207



UK Energy-related Products Policy Study

Table A15.4
Table A15.5
Table A16.1
Table A16.2
Table A16.3
Table A16.4
Table A17.1
Table A17.2
Table A17.3
Table A18.1
Table A18.2
Table A18.3
Table A18.4
Table A18.5
Table A18.6
Table A19.1
Table A19.2
Table A19.3
Table A19.4
Table A19.5
Table A19.6
Table A20.1
Table A20.2
Table A20.3
Table A20.4
Table A21.1
Table A22.1
Table A22.2
Table A22.3
Table A22.4
Table A22.5
Table A23.1
Table A23.2

Critical Raw Material content and feasibility of recovery

Information on selection of policy levers and horizontal measures

Energy performance information (Domestic)

Energy performance information (Non-Domestic)

Critical Raw Material content and feasibility of recovery

Information on selection of policy levers and horizontal measures

Energy performance information

Critical Raw Material content and feasibility of recovery

Information on selection of policy levers and horizontal measures

Energy performance information

Composition of typical product i Gas Boiler

Composition of a typical product i Air Source Heat Pump

Composition of typical product i Ground Source Heat Pump

Critical Raw Material content and feasibility of recovery

Information on selection of policy levers and horizontal measures

Energy performance information

Composition of an electric heat pump water heater

Composition of an electric instantaneous water heater

Composition of an electric storage water heater

Critical Raw Material content and feasibility of recovery

Information on selection of policy levers and horizontal measures

Energy performance information

Composition of typical product i split system air conditioners

Critical Raw Material content and feasibility of recovery

Information on selection of policy levers and horizontal measures
Information on selection of policy levers and horizontal measures

Energy performance information

Composition of typical product i rack servers

Composition of typical product i Blade System

Critical Raw Material content and feasibility of recovery

Information on selection of policy levers and horizontal measures

Composition of typical product i smart phones

Critical Raw Material content and feasibility of recovery

208
210
217
218
220
223
229
231
232
237
239
240
241
241
246
254
256
256
257
257
260
266
268
268
272
279
285
286
289
291
294
300
301



UK Energy-related Products Policy Study

Table A23.3
Table A24.1
Table A24.2
Table A24.3
Table A24.4

Table A24.5
Table A24.6
Table A25.1
Table A25.2
Table A25.3
Table A25.4
Table A26.1
Table A26.2
Table A26.3
Table A27.1
Table A27.2
Table A27.3
Table A27.4
Table A28.1
Table A28.2
Table A28.3
Table A28.4
Table A29.1
Table A29.2

Table A29.3

Table A29.4
Table A29.5
Table A29.6
Table A29.7
Table A29.8
Table A30.1

Information on selection of policy levers and horizontal measures

Energy performance information

Composition of typical product i Desktop computers

Composition of typical product i laptops

306
312
314
315

Critical Raw Material content and feasibility of recovery i Desktop computers

316

Critical Raw Material content and feasibility of recovery i Laptops 320
Information on selection of policy levers and horizontal measures 327
Composition of typical LED lamp 335
Composition of typical LED street light luminaire 335
Critical Raw Material content and feasibility of recovery 336
Information on selection of policy levers and horizontal measures 339
Composition of a toner cartridge 345
Critical Raw Material content and feasibility of recovery 346
Information on selection of policy levers and horizontal measures 348
EU water and energy savings under five labelling scenarios (JRC, 2018) _ 353
Composition of typical product i taps 354
Composition of typical product i showers 355
Information on selection of policy levers and horizontal measures 357
Energy performance information 361
Composition of a typical water pump 363
Critical Raw Material content and feasibility of recovery 364
Information on selection of policy levers and horizontal measures 367
Energy performance information (Refrigerating appliances) 374
Energy performance information (Curtains, blinds, doors and covers for RDCs)
375

Composition of typical product i RDC: Vertical open chilled multideck (RCV2)

378

Composition of typical product i Beverage cooler24

Composition of typical product i Ice cream freezers24

Composition of typical product i Door on a beverage cooler

Critical Raw Material content and feasibility of recovery

Information on selection of policy levers and horizontal measures

Composition of a refrigerated container

379
379
380
381
384
391



UK Energy-related Products Policy Study

Table A30.2
Table A30.3
Table A31.1
Table A31.2
Table A31.3
Table A31.4
Table A31.5
Table A32.1
Table A32.2
Table A32.3
Table A32.4

Critical Raw Material content and feasibility of recovery

Information on selection of policy levers and horizontal measures

Energy performance information

Composition of typical product

Composition of typical product

Critical Raw Material content and feasibility of recovery

Information on selection of policy levers and horizontal measures

Composition of typical product i Undercounter Dishwasher

Composition of typical product i Hood / Door Type Dishwasher

Critical Raw Material content and feasibility of recovery

Information on selection of policy levers and horizontal measures

Table of figures

Figure 2.1
Figure 3.1
Figure 3.2

Policy lever options for products policy

392
395
400
402
402
402
406
413
414
415
417

10

Overall approach to the study

13

Policy lever hierarchy

27




UK Energy-related Products Policy Study

Glossary

AC: Air Conditioning

B2B: Business to Business

B2C: Business to Consumer

BACS: Building automated control systems

BAT: Best Available Technology

BCAS: British Compressed Air Society

BCR: Benefit to Cost Ratio

BEIS: Department for Business, Energy and Industrial Strategy
BMS: Building Management System

BOMs: Bill of Materials

BREEAM: Building Research Establishment Environmental Assessment Method
CAGI: Compressed Air and Gas Institute

CAGR: Compounded Annual Growth Rate

CRM: Critical Raw Materials

Defra: Department for Environment, Food & Rural Affairs

EC: European Commission

ECA: Enhanced Capital Allowance

ECO: Energy Company Obligation

EEE: Electrical and Electronic Equipment

EEI: Energy Efficiency Index

EER: Energy Efficiency Ratio

EFCEM: European Federation of Catering Equipment Manufacturers
EPS: External Power Supply

ErPs: Energy related Products

XVili



UK Energy-related Products Policy Study

ESOS: Energy Savings Opportunity Scheme

ETL: Energy Technology List

EU: European Union

EUP: Energy Using Products

EVs: Electric Vehicles

FCSI: The Foodservice Consultants Society International
FEA: Foodservice Equipment Association

GB: Great Britain

GBS: Government Buying Standards

GDP: Gross Domestic Product

GHG: Greenhouse gases

HEPS: Higher Environmental Performance Standards
HFCs: Hydrofluorocarbon

HVAC: Heating, Ventilation and Air Conditioning
ICT: Information and Communications Technology
IEA: International Energy Agency

JRC: Joint Research Centre

LED: Light Emitting Diode

MEPS: Minimum Energy Performance Standard
MFD: Multi-Function Device

MoU: Memorandum of Understanding

NGOs: Non-Governmental Organisation

PAS: Publicly Available Specification

PC: Personal Computer

PCB: Printed Circuit Board

Q&A: Question and Answer

XiX



UK Energy-related Products Policy Study

R&D: Research and Development
RDCs: Refrigerated Display Cabinets
REEs: Rare Earth Elements

RFID: Radio Frequency ldentification
RHI: Renewable Heat Incentive
RoW: Rest of the World

S&L: Standards & Labelling

SEG: Smart Export Guarantee

SRI: Self-Regulatory Instrument
TMM: Transitional Methods of Measurement
TV: Television

UK: United Kingdom

USA: United States of America

USB: Universal Serial Bus

USD: US Dollar

USDOE: US Department of Energy
VA: Voluntary Agreement

VAT: Value Added Tax

VSDs: variable speed drives

WEEE: Waste Electrical and Electronic Equipment

XX



UK Energy-related Products Policy Study

1 Executive summary

Following the UK's departure from the EU, new EU Ecodesign and Energy Labelling measures

will not automatically apply in Great Britain from 2021. The Department for Business, Energy

and Industrial Strategy (BEIS) and The Department for Environment, Food and Rural Affairs

(Defra) will take on responsibility for setting standards and designing policy to limit the

environmental impacts of Energy-related Products (ErPs) in the UK. There is an opportunity for
ErPs to be a big contributor to meeting the UK
recent Ten Point Plan for a Green Industrial Revolution commits the UK to establishing a world

class policy framework for ErPs.

The aim of the study was to identify ErPs (e.g., products that have a direct or indirect impact on
energy consumption during use) which have the greatest environmental impact considering, in
particular, their contribution to carbon emissions and resource depletion and the most potential
for improving their environmental performance. The study also identified a list of horizontal
measures (e.g., measures affecting a variety of different product groups) that could be
deployed in the UK to improve energy efficiency, resource efficiency or circular economy
aspects of product groups.

I n Task 2, | CF6s study team prepared a | ong |
measures. The long list was consolidated into 184 product groups clustered into 16 product
categories for the Task 3 analysis, based on similarity of components, and some product
groups were screened where no market exists in the UK. The product groups were organised
into the following categories:

Commercial/industrial

Consumer electronics

Cooking

Generation/conversion/supply

Gym/fitness

HVAC

ICT

Laboratory/medical

Lighting

Materials

Motor driven

Other (drones)

Power tools

=4 =4 4 4 A4 A4 A4 -4 A4 A4 -4 A4 A

Refrigeration
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1 Small appliances
1 White goods

The horizontal measures were consolidated into 8 different measures:

Production

Resource/energy in use

Extend use - durability

Extend use i repairability/ upgradability
End of use 1 recyclability

End of use 1T remanufacture/ refurbishment

Servitisation

= =4 4 -4 A4 A5 A

Product information/labelling and market surveillance

In Task 3, an evidence gathering exercise based on secondary evidence sources was
completed, in consultation with stakeholders. Each product group was assessed against 17
evaluation criteria, grouped into categories such as market information, in-use resource
consumption, technical improvement potential and cost, and circular economy criteria.
Horizontal measures were scored against six criteria including potential coverage, existing
examples, and potential costs/benefits. Over 300 stakeholders registered and over 110
responses were received on the Task 2 long list of products and horizontal measures.
Preliminary results from Tasks 2 and 3 were shared via a remote stakeholder consultation
meeting. Stakeholders thought the coverage of horizontal measures was representative, and
broadly agreed the long list was comprehensive, with some products being recommended for
inclusion or removal.

Over 60 responses were received on Task 3, with stakeholders broadly agreeing that the
criteria used for shortlisted were fit for purpose and that energy related policy levers selected
for analysis were suitable. Shortlisted horizontal measures were not ready at the time
stakeholders were consulted, so their views were not obtained. Stakeholders did comment
more generally in support of circular economy related horizontal measures.

The attribution of scores resulted in a shortlist of 26 product groups and 4 circular economy

related horizontal measures to focus on in Task 4 based on their potential to drive energy and
carbon savings and contribute to the UKG6s net
groups and horizontal measures are listed here. The status of energy related horizontal

measures on standby regulations and smart appliances were also reviewed.

Product Groups Shortlisted for Task 4

1 Commercial/industrial - 4 types of compressors
1 Consumer electronics - Displays and televisions

1 Cooking - Non-domestic hobs
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Generation/conversion/supply/storage - Rechargeable batteries
Generation/conversion/supply/storage - External power supplies
Heating ventilation and cooling - Building Automated Control systems (BACS)
Heating ventilation and cooling - Patio heaters

Heating ventilation and cooling - Space heaters

Heating ventilation and cooling - Water heaters

Heating ventilation and cooling - Split system air conditioners
Heating ventilation and cooling - Heat emitters

ICT - Servers

ICT - Smartphones

ICT - Computers and laptops

Lighting - LED lamps and luminaires

Materials - Ink and toner cartridges

Materials - Taps and showers

Motor driven - Water pumps

=4 =4 4 4 4 4 A4 A4 A4 A4 -4 -4 -4 -4 -5 -2

Refrigeration - Refrigerated appliances with a direct sales function including retrofit
measures

1 Refrigeration - Refrigerated containers
1 Small appliances - Vacuum cleaners
1 White goods - Professional dishwashers

Horizontal Measures Shortlisted for Task 4

Requirements for material content and declaration
Repairability measures 1 modular design

1
)l
1 Product support
1

Mandatory minimum warranty/guarantee

To compare product group potential for future policy interventions, further research was
undertaken in Task 4. High level estimates! were used to assess the scale of baseline energy
consumption and emissions for a single year of product sales. A hypothetical scenario was
then developed to assess the maximum saving potential over 10 years (and additional cost) if
annual sales of typical products were replaced with sales of best available technology (BAT)

1 Due to the large number of products assessed during the study (e.g. 184 products in Task 3 and 26 products in
Task 4), limited evidence and simple assumptions underpin the analysis undertaken. This reduced the robustness
of the analysis, which can be considered a limitation to the study. Further research is recommended in order to
fully evidence technology specific policy options.
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products in a single year. The savings were then scaled to identify potential energy savings
based on a mix of policy levers using a ratio developed from previous research that compared
three scenarios (business as usual, a set of existing policy levers and a BAT scenario) for
different product categories. Looking at the 26 shortlisted product groups, this analysis
identified the following product groups as having the highest potential for future savings.

Table 1.1 Shortlisted product groups with the highest potential for future savings

Product Group Maximum technical potential Savings that can be achieved
savings (with BAT) with a mix of policy levers

Energy (TWh) Carbon Energy (TWh) Carbon
(MtCO2e) MtCO2e

Non-Domestic Building
Automated Control Systems 50.5 9.7 20.3 3.9
Domestic Building
Automated Control Systems 25.6 4.8 10.3 1.9
Curtains, blinds, doors and
covers for refrigerated 15.4 3.2 8.3 1.7
display cabinets
Hobs

10.9 2.0 3.1 0.6
Servers 7.9 16 3.2 0.7

Source: ICF

If all non-domestic BACS in the UK sold in one single year were BAT, it would mean up to 50
TWh and 9.7 MtCO2e savings over the 10 years to follow. Although achieving 100% of BAT
sales would be a highly ambitious undertaking, with the implementation of mix of policy levers
that would increase the sales of BAT non-domestic BACS, up to 20.3 TWh and 3.9 MtCO2e
could be saved over 10 years from the units sold in one single year.

Each of the 26 product groups was also compared against a list of energy related policy levers
to assess, based on secondary evidence sources, potential impacts and time required to add
into an existing policy lever or implement a new one. The policy levers were selected at the
start of the study and Task 3 stakeholder feedback broadly supported their inclusion in this
analysis.

Policy Levers Covered in Task 4

Minimum energy performance standards
Technology deployment and diffusion
Grants, subsidies and loans

Tax programmes

Public procurement

Communications campaigns

= 4 4 -4 -4 - -

Energy labelling (mandatory information labels)
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1 Energy labelling (voluntary endorsement labels)
1 Obligation schemes
1 Implementation aid and advice programmes

The literature identified few instances of policy lever impacts that were attributable to specific
products. In most cases, where impacts were available, they were attributed to the overall
policy lever, to a specific sector or at a building level. Due to this lack of evidence, product
group and policy lever specific impacts could not be assigned.

Time to implement (a new policy lever) estimates were also developed to enable comparison

of product groups and policy lever combinations in Task 4. Estimates ranged from 6 months to

over 3 years for each product group and policy lever combination and were based on
classifying products into three categories (06c¢c
6products with a range ofthipcategbrisatiomaertaireidormation De p e
pre-requisites informed the amount of time needed to develop and implement a policy lever.

For example, all four compressor product groups have products with a range of energy
performance on the market. An agreed method to test the energy performance of this product
is a prerequisite to setting any minimum energy performance standards or energy labelling
policy levers. Being able to choose a more energy efficient product to purchase depends on
the existence of this information, so information provision is a prerequisite for certain policy
levers such as advice/aid in implementation campaigns or fiscal incentives.

Product groups with existing minimum performance standards or energy labelling regulations,
or those with existing energy performance test standards have significantly shorter times to
implement a new policy lever, whereas those without these pre-requisites are assumed to take
much longer to develop a policy.

Trade-offs were also considered for each product group. First, a high-level assessment of the
energy related policy levers and circular economy related horizontal measures were assessed
to consider potential trade-offs. Because of the nature of the shortlisted horizontal measures
(e.g., a focus on information provision, repairability, product support and extension of
warranties), no conflicts were identified with energy related policy levers.

Broad impacts in terms of costs and benefits incurred along the supply chain were also
considered for each type of policy lever. The second trade-off considered how the distribution
of impacts might change when applied to specific product groups. This high-level analysis did
not identify any impacts along the supply chain that would vary significantly across the product
groups, but more detailed analysis on this topic would be required as part of any future policy
appraisal.

The results of the further analysis have been summarised into 25 fact sheets?, contained in the
Part B annexes of this report. This information is intended to help policy makers compare the
candidacy of the 26 shortlisted product groups for future policy levers. Baseline energy

2 Domestic and non-domestic BACS were combined into a single factsheet
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consumption and emissions, alongside with technical potential savings/ costs and estimates of
time required for potential future policy lever to be implemented all help structure a foundation
for future policy development for ErPs. To accommodate the large scope of the products
reviewed in the study, high level estimates using limited evidence and simple assumptions
underpin in the analysis. This can be considered a limitation of the study. In all cases, it is
recommended that further evidence, analysis and stakeholder engagement take place as part
of defining future policy options.

The horizontal measure case studies were published in a separate report. This study identified
that circular economy related measures are in their infancy. Although the industry is gaining
expertise in this subject area, as indicated by numerous voluntary initiatives and research
projects, the data and maturity of regulations and initiatives do not yet allow the assessment of
impacts relating to energy reduction, greenhouse gas emissions, and use of resources.
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2 Study definition

The study definition defines the relevant background and purpose of the study, clarifies context
and scope, and presents methods used during the study.

2.1 Background

Fol | owi n gdepartuee frasnkhie £U, new EU Ecodesign and Energy Labelling measures
will not automatically apply in Great Britain from 2021 onwards?. Instead of the European
Commission, the UK Government will take on responsibility for setting standards and designing
policy to limit the environmental impacts of Energy-related Products (ErPs) in the UK. The UK
Government will seek to:

Maximise energy and carbon savings-Supporting the Governmentdos N
minimising energy bills, reducing GHG emissions and promoting more resource efficient
products.

Reduce demand on resources i Ecodesign measures can be used to ensure that products and
materials are kept in use for | onger, placing
supporting the Governmentds commitment to doub

Support a world class regulatory framework 1 Establish a world class Energy-related Products
policy framework that encourages UK innovation and works for consumers and businesses.

2.2 Purpose of this study

To meet these objectives, Government will need a robust evidence base that informs decision
making on ErPs to investigate further as candidates for potential policy development. This
study enables BEIS and Defra to assess which products are the most relevant in terms of their
overall environmental impact considering their contribution to carbon emissions, resource
depletion and technical potential for improving their environmental performance or facilitating
improved performance.

In addition, this study is intended to help provide an initial indication of which policy measures
may be most appropriate in encouraging better environmental performance and driving the
uptake of more energy and resource efficient products and systems. The study does not
provide an assessment of specific policy options for individual products and recommendations
around suitability of policy levers do not necessarily reflect the direction of Government policy.
It will be for policy makers to decide exactly which policies and products to take forward.

3 Subject to the terms of the Northern Ireland Protocol, existing and future EU Ecodesign and Energy Labelling
regulations will continue to apply in Northern Ireland



UK Energy-related Products Policy Study

2.3 Policy lever options for products policy

As set out in the Energy-Related Products Call for Evidence, Government is interested in
exploring a range of ways to drive the uptake of more energy and resource efficient products
whether that is traditional minimum standards (Ecodesign) and energy labelling or other policy
levers. This study identified product groups for a range of products policies, including but not
limited to Ecodesign and Energy Labelling regulations. The goal was to identify product groups
and horizontal measures with high potential for savings (energy, emissions, resources) and
associated cost savings. In terms of a cost-benefit analysis, this savings potential is associated
with benefits.

Policy costs will change considerably depending on the policy lever used. The stakeholder who
bears the cost will also depend on the policy lever. For example, a scrappage scheme
(encouraging early replacement of less efficient product by offering a payment towards a more
efficient product) would incur high costs to Government compared to minimum performance
standards, where consumers would bear the cost of a more efficient product. This example
also highlights the trade-offs between different policy levers®. Depending on how it is
designed, a scrappage scheme could go against circular economy measures such as lifetime
extension, reuse, and repair measures.

The study helps to identify these trade-offs to support decision-making as to which policy
levers are most appropriate in achieving Government objectives. Some levers depend on the
existence of other ones to be implemented. For example, policies like energy labelling (either
mandatory or endorsement types) or higher environmental performance standards (HEPS)
such as the Energy Technology List would be necessary for public procurement levers to be
applied. The study identifies which levers or combination of levers could be effective in
achieving improved environmental performance and/or encouraging the uptake of the most
energy and resource efficient products available on the market.

Consideration of actual policy levers to be applied to the product groups took place in Task 4,
and evidence was sought to allow consideration of technical trade-offs such as energy
efficiency gains at the expense of use of polluting materials or higher quantities of materials.

There are many different types of policy levers. The IEA Policy and Measures database®
categorises energy efficiency related policies as included in Table 2.1.

Table 2.1 Energy efficiency related policy levers

Policy sub-type

Fiscal incentive Direct investment

Funds to sub-national governments

4 See Section 2.5.3 for more details.
5 https://www.iea.org/policiesandmeasures/energyefficiency/
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Policy type Policy sub-type

Infrastructure investments
Grants and subsidies

Loans on more efficient products
Tax relief

Tax on least efficient products
User charges

Cap and trade

Utility based incentives

Awareness raising

Communications campaign
Advice/Aid in Implementation
Energy Label

Endorsement label

Professional training and qualification

Regulation

Auditing

Building regulation

Minimum energy performance standards (MEPS)
Public procurement (Govt Buying Standards)

Obligation schemes

Innovation support

Strategic planning
Demonstration project
Technology deployment and diffusion

Technology development

\Voluntary programmes/
agreements

Negotiated Agreements (Public-private sector)
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Policy type Policy sub-type

Other

Public Voluntary Schemes
Unilateral Commitments (Private sector)

Enforcement improvements (Monitoring & evaluation)

However, it is unlikely that all the energy efficiency related policy levers would be suitable for
products policy. Figure 2.1 contains a non-exhaustive list of policy options suitable for products
policy which were explore in the Energy-Related Products: Call for Evidence.

Figure 2.1

UK Technology
deployment/
diffusion

Enforcement

Minimum
Performance
Standards

Policy lever options for products policy

Public
Procurement
(Govt. Buying

Standards)

Tax programmes

[ALELE
incentives (grants,
subsidies, loans)

Communications
Campaigns

UK
Products
Policies

Labelling
(mandatory and
voluntary)

Obligation
schemes

Implementation

aid and advice
programmes

The policy levers are described in Table 2.2 below. Although the policy levers described are

energy related, many can also be applied to increase the uptake of resource efficient products.
Circular economy related policy levers are considered separately, and in the case studies that
will be contained in a separate report.

10
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Table 2.2 Energy related policy lever descriptions

Policy lever

Minimum performance
standards (includes

Description

Typically mandatory, MEPS force the removal of the least
efficient products from the market and often increase over

Enforcement) time to factor in the rate of technological change.
UK Technology deployment |Removes non-technical barriers to adoption by
and diffusion demonstrating capability of new technology. Removal of

market entry barriers can significantly improve technology
uptake and associated energy savings.

Grants, subsidies, loans

Can be rebates, discounts, or other measures to incentivise
purchase of more efficient products. Grants & subsidies
intend to remove the barrier of higher first costs often seen
with products that are more efficient. Loans are often
provided with low or no interest rates.

Tax programmes

Taxes on least efficient products consists of a supplement
levied on the purchase price of an ErP. It is used to affect
consumer behaviour in addition to raise revenues.

Public procurement

Public procurement uses the purchases power of a
government to create demand for more efficient products,
which in turn can encourage more investments in such
products by manufacturers.

Communications campaigns

Communication campaigns drive change in consumer
behaviour to reduce energy consumption. For this analysis,
they are assumed to apply to residential sector products.

Energy labelling i mandatory
information labels

Labels seek to remove information gaps and assist
consumers with the purchasing decision. Mandatory energy
labelling requires the display of an energy label at the point
of sale.

Energy labelling 7 voluntary
endorsement labels

Labels seek to remove information gaps and assist
consumers with the purchasing decision. Voluntary labelling
allows a third-party recognition of high efficiency products.

Obligation schemes

Obligation schemes concentrate the responsibility for saving

energy with energy suppliers, who in turn use their

11
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Policy lever Description

knowledge of their customer base to implement energy
efficiency measures.

Implementation aid and
advice programmes

Implementation aid and advice programmes can empower
consumers and building owners to make more energy
efficient purchasing or building choices by understanding the
relative impact of their behaviour. Could also target specific
industry sectors.

12
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3 Methodology

Thi s sect i on approachlandpesentd ti@ Ev@alaation criteria, approach taken to
attribute scores against the criteria and evidence used to inform scoring decisions, and the
level of analytical detail used at each stage of the study.

3.1 Overall approach

The overall approach to this study has been summarised in Figure 3.1. This methodology
section outlines | CF6s propedsed detailed appro

Figure 3.1  Overall approach to the study

Task 0-1 Study definition Task 2 -4 Research & collation of evidence base

Task 3 Task 4
Task 1 1. Screen long lists of product 1. Short list of product
Task 2 groups. Consensus with groups and horizontal
1. Study and BEIS/ Defra. measures agreed with
mthodoIogy (e . BEvidence collected from BEIS/Dfefr.a.
defined. long lists of secondary research. . Quantitative, more
Evaluation 8 . Consolidation of product detailed analysis of
- product groups . o . "
criteria, : " groups and identification evidence and additional
: identified from '
scoring, and horizontal measures. secondary research.
. secondary : .
evidence research . Product group lists rank . Update scoring for short
sources . ordered by potential based listed product groups
identified. high level qualitative based on more detailed

analysis of evidence. analysis.

Task 0

1. Inception

completed.

Task 5 Stakeholder engagement opportunities defined and delivered (via meetings and website)

Task 6 Reporting (interim reports, monthly progress meetings, matrices, final report)

3.2 Task 2: Product groups and horizontal measures - scoping

The scope of this review focused on product group categories within scope of EU Ecodesign

and Energy Labelling and unregulated product categories in EU and the RoW as well as

horizontal measures. Horizontal measures have been identified from the list of publications
reviewed in Table 2.11 O6Resource efficiencyl/ci
publications relate mainly to UK and EU markets as Europe is a leader in this field.

Table 3.1 contains all the types of product lists that were preparedinTas k 2 61l dent i fi
product groups and hor i z onitThellistsoepeoduats veere created be ¢

13
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based on standards and labelling regulations in place in the EU and RoW and for unregulated
product categories.

Evidence sources for the secondary research included EU related studies for standards and
labelling measures (e.g., preparatory studies, review studies, Ecodesign workplans, etc) and
their RoW equivalents from other countries. Additional information was sought from NGOs,

international organisations, and academia.

Task 2 resulted in a categorised long list of product groups and horizontal measures as
presented in Table 3.1. Stakeholders were invited to provide feedback on these product groups
and to recommend changes to the list. A list of recommendations and actions taken has been
included in Annex 3. Task 2 also considered products proposed and other suggestions relating
to horizontal measures and resource efficiency in responses to the Energy-related products
Call for Evidence.

Table 3.1 Types of products groups to be prepared by this study

Evidence sources

Task 2 Long List

Type of product group list
Product Categories

(ex. EU) - regs and
voluntary

the Rest of World (RoW) i either mandatory or
voluntary.

Current MEPS & labelling |List of product groups with MEPS, labelling, Commission

or VA/SRI in the EU Voluntary Agreement (VA) or Self-Regulatory  websites, CLASP
Instrument (SRI) in the EU. website

Current policies in RoW  [List of product groups with a policy measure in |CLASP website

Considered for regulation
in the EU

List of product groups previously considered for
regulation in Europe. Consideration ranges
from mention in a workplan to completed
European Commission preparatory study.

Preparatory studies
that have not
progressed to
regulation, Ecodesign
workplans, Ecodesign
review studies

Considered for policies in
the RoW

List of product groups previously considered for
regulation in RoW.

National Government
websites

Products not considered
previously - current
potential

List of product groups not known to be
considered previously but identified as
candidates due to current potential.

Ecodesign workplans,
consideration by ICF
technical experts

14
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Task 2 Long List Type of product group list Evidence sources

Product Categories

Products not considered |List of product groups not known to be Ecodesign workplans,
previously - future considered previously, but identified as consideration by ICF
potential candidates due to future potential (e.g., small technical experts

market now projected to grow significantly in
the future)

Complex product (product |List of complex product groups Consideration by ICF
systems potential) technical experts
Smart product potential  |List of smart product groups. By smart we Consideration by ICF

mean products which are connected and are  {technical experts
able to modulate their electricity consumption in
response to signals, such as price.

UK policy with potential  [List of product groups under regulation but Consideration by ICF
circular economy without circular economy technical experts
Energy-Related Product |[List of energy related product groups (e.g., Preparatory studies
(not energy consuming)  windows, insulation) that have not

progressed to
regulation, Ecodesign
workplans, Ecodesign
review studies

Horizontal measures i List of horizontal measures in place and under [Preparatory studies
current and developing  [development in Europe and Rest of World. By that have not
horizontal measures we mean requirements progressed to

that could be applied to many or all products, |regulation, Ecodesign
including for products where specific ecodesign workplans, Ecodesign
requirements do not yet exist. Horizontal review studies
measures may relate to energy efficiency, e.g.,
standby mode requirements, or to resource
efficiency, e.g., availability of spare parts.

3.2.2 Horizontal measures - scoping

Horizontal measures are requirements that could be applied to many or all products, including
for products where specific Ecodesign requirements do not yet exist. Horizontal measures may
relate to energy efficiency, e.g., standby mode requirements, or to resource efficiency, e.g.,
availability of spare parts. In this exercise, we have identified a range of measures relating to

15
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resource efficiency and circular economy that could be applied across a number of products or
product groups, however in practice any of these could also be tailored and applied vertically to
specific products or product groups in future regulations. As set out in section 1.3 this study
looked at which policies may be most suitable for specific products.

Through some initial desk research, we have assessed the information in the European
Commission Ecodesign Workplan preparatory study (Table 3.2), reviewed documentation®78910
and developed the following measures to assess further and to attribute to products or product
groups.

The following list separates out horizontal measures for consideration, dependent on the phase
of the product lifecycle they relate to. Iltems 1-6 contain aspects of product design that could
potentially be addressed with Ecodesign requirements. Item 7 relates to alternative business
models and item 8 is about product information. Note that some measures feature in more than
one group.

1. Production

- Energy demand

- Other resource/material demand

- Hazardous materials and chemicals

- Minimum recycled content

- Production waste

2. Resource/energy in use

- Energy - standby and off mode

- Energy smart reporting and functionality (e.g., energy smart appliances)
- Water efficiency

- Demand & footprint of other consumables (e.g., printer ink)
- Universal power supplies

- Universal batteries

3. Extend use i durability

6 25 Year Environment Plan

7 Clean growth strateqy

8 Qur Waste, Our Resources: a strateqy for England

9 Environmental Bill

10 A new Circular Economy Action Plan: For a cleaner and more competitive Europe

16
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- Expected lifetime

- Extended warranties

- Availability of firmware updates

- Address premature obsolescence

4. Extend use i reparability / upgradeability

- Modular design

- Ease of disassembly

- Avalilability of spare parts

- Information for repairers

- Diagnostic software and systems

- Information for consumers -

5. End of use i recyclability

- Ease of extraction of constituent materials e.g., CRM
- Product composition with recyclable materials

- Information for recyclers

- Reverse logistics e.g., take back schemes

6. End of use i remanufacture / refurbishment

- Ease of extraction of components / core suitable for remanufacture/ refurbishment
- Ease to refurbish whole device

- Information for remanufacturers / refurbishers

- Reverse logistics e.g., take back schemes

7. Servitisation

- Product as a service

- Shared / pooled services

8. Product information/labelling and market surveillance

- Product passports

17
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- Environmental footprint

- Information for consumers

- Information for repairers

- Information for remanufacturers / refurbishers
- Information for recyclers

- QR codes

- Tagging / RFID chipping

- Smart reporting

3.3 Task 3: Preliminary analysis T Evaluation criteria

Task 3 started with the categorised long list of product groups identified in Task 2. Due to the
large number of product groups that were identified during Task 2, an initial screening and
consolidation was conducted to remove product groups that were poor candidates for future
products policies and to consolidate similar products together where it made sense technically.
Stakeholder feedback improved this task and BEIS and Defra feedback also contributed to this
exercise.

For example, an initial look at standards and labelling in RoW has identified minimum
performance standards for kimchi'! refrigerators. It is likely that UK market size is either tiny or
non-existent (compared to the South Korean market) and therefore this product group was
removed from the list. An example of product consolidation is to assess domestic networking
product groups together, as the products can be technically similar, having similar end-use and
improvement options.

Table 3.2 sets out the evaluation criteria used in Task 3. They have been organised into a
matrix that can be used to report results. Scoring against criteria was based on evidence
available from secondary research and information provided by stakeholders. ICF technical
experts used their judgement (based on their techno-economic experience working on product
groups) where clear evidence was not available to allocate scores. In addition, availability of
evidence (or lack thereof), was a criterion used to recommend advancing a product group to
Task 4. The scores were used to inform which products to shortlist.

11 Kimchi is a cabbage-based pickle popular on the Korean peninsula.
18



UK Energy-related Products Policy Study

Table 3.2 Task 31 scoring criteria for product groups

Task 3 S L &S SIGHEIES &5 S I
Preliminary : S @ B e & : ¢ S & ¥
Assessment ° Q5 > 2" S ; Q

Product A
Product B
Product C
Product D

For horizontal measures, a similar consolidation exercise was undertaken at the start of Task 3
with Defra analysts. ICF then evaluated this consolidated list of horizontal measures separate
to the product groups, as they have their own set of criteria. The horizontal measures criteria
used to support the assessment were:

Breadth of coverage across products and product groups
Measure being planned, considered or previously implemented

1
1
1 Costs of implementation
1

Predicted impact on resource efficiency and energy demand

Secondary research identified the various measures in use in the EU and RoW. Measures
related to circular economy and resource efficiency are relatively new (compared to energy
standards and labelling programmes). EU based reports are an important information source,

and secondary research in RoW did not identify any mature programmes, however all relevant
information was captured.

3.3.2 Task 3: Scoring product groups and horizontal measures against criteria

To score the environmental impacts of the product groups, assessment criteria were broken
down into sub-criteria listed in Table 3.3. Scores were then assigned to product groups based
on evidence collected by the research team. The scores were used to help inform a shortlist of
product groups to assess in more detail in Task 4. The list was selected to incorporate
products that may have both high potential for improving their energy performance and
resource efficiency as well as products that may have more potential for one or the other.
Consideration was given to ensure that products included in the shortlist and therefore in the
Task 4 assessment covered a range of sub-sectors.

Table 3.3 Attribution of scores to product groups

Attribution of scores will be based on sub-criteria

Market Imports (units/yr)

Exports (units/yr)
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Attribution of scores will be based on sub-criteria

Production (units/yr)

Annual sales (units/yr)

Market growth (%)

Existence of energy efficiency related measures (yes or no)

Price (£)

In-use resource

Type of fuel consumed

consumption
Per unit typical annual energy consumption (kWh/yr)
Per unit water consumption (yes or no)
Per unit consumables use (yes or no)

Circular Product weight (kg)

economy and

Presence of critical raw materials (low, medium, high)

resource
efficiency I
Product lifetime (years)
Duration of guarantee (years)
Technical Energy consumption reduction potential (%)
improvement
potential Fuel switching potential (yes, partial, no)
Water consumption reduction potential (%)
Technical Costs associated with achieving improvements related to technical
improvement improvement potential (%)
cost
Combined GHG emissions score (annual sales * per unit energy consumption * type
scores of fuel consumed)

Cost efficiency of reducing energy consumption (potential to reduce
energy consumption * cost to reduce energy consumption)

Potential for life extension (product price * lifetime * duration of
guarantee)
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To help ensure the outputs of Tasks 3 and 4 can aid in decision making, the approach to
developing the scoring matrix was developed with simplicity and flexibility in mind.

1 Scoring against these sub-criteria was kept simple to enable a large research team to
systematically assign scores. This was important to ensure score comparability against
different product groups. A one to five score was assigned based on one of the following
approaches. Examples are provided in Table 3.4 and are described here. Number
ranges against each score (e.g., unit sales per year, kWh consumed per year, kg weight
of product, % improvement, lifetime in years).

Binary scores (yes or no).

1 Judgement based scores (low, medium, high) were completed by a single team to help
ensure consistency.

A complete list of the sub-criteria and the scoring approach is provided in 0. Scoring

associated with each sub-criterion were tested against a cross-section of different product

groups before being finalised. To minimise unique inputs, combined scores were developed to
assist with decision making. For example, a 066G
scores (annual sales * annual energy demand * fuel type).

Table 3.4 Example scoring approach

Score category UK annual sales Water consumption  Presence of critical

raw materials

Highest (5) >500Kk/yr Yes High
High (4) 201-500k/yr

Medium (3) 101-200Kk/yr Medium
Low (2) 10-100k/yr

Lowest (1) <10Kk/yr No Low

Horizontal measures could not be assessed using the same criteria as products, and a
systematic means for doing this was developed. As part of Task 3, the long list of horizontal
measures was consolidated into 14 high level horizontal measures to make the scoring
exercise more manageable. The measures focused on the following priority areas:

1 Product information/ labelling requirements (e.g., information for the industry, product
passports)

1 Product requirements (e.g., modular design, availability of spare parts, lifespan,
recyclability

9 Suitability for remanufacture)
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1 Energy-focussed (e.g., stand by and smart functionality)
1 New business models (e.g., reverse logistics and servitisation).
9 This list is not exhaustive.

Two sets of criteria in two separate short-listing exercises were used to assess horizontal
measures in Task 3. We initially focused on coverage (e.g., could a wide range of products be
covered with a single measure), pre-implementation of the measure (e.g., has it been trialled or
implemented in other regions), suitability and overall impact, GHG emissions reduction
potential and greater resource efficiency, cost to implement and suitability for eco-modulation
of producer obligations. Assessment criteria were broken down into sub-criteria listed in Annex
2.

Table 3.5 presents the second set of criteria used on the second shortlisting exercise. Criteria
included market data (price per unit) and the circular economy whole life of resource efficiency
data (e.g., materials, hazardous substances, CRM content, etc.). These criteria were applied to
each product group. High/low scores were assigned to each criterion based on how each
measure aimed to reduce the environmental footprint of products

Weighting was assigned to each criterion and the shortlist of 26 products was scored. The top
10% and 25% of products were identified. The results of this exercise helped inform the four
horizontal measures selected for Task 4.

Table 3.5  Task 371 scoring criteria for horizontal measures.

How does this Typical Materials Hazardous CRM Lifespan Duration

(weight) |substances content of

measure primarily  price

aim to reduce per unit guarantee
environmental

footprint?

HM 1 e.g., recovery and Low High High Low Low High
recycling of more
material at EoL

longevity

HM 2 e.g., more sustainableHigh High High High High High
purchasing decisions
HM 3 e.g., products High High High High High Low
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3.4 Task 4: Further analysis

3.4.1 Purpose, approach and outputs

The purpose of carrying out further analysis of shortlisted products and horizontal measures

was to identify existing evidence on product performance, improvement potential and the policy

levers available to potentially realise that potential in the UK. The shortlisted product groups

are listed in Table 3.6.

Table 3.6 List of shortlisted products.
Annex No. Sub-sector Product group
38 Commercial/Industrial Low pressure air compressors
9 Commercial/Industrial Oil free air compressors
10 Commercial/Industrial Standard air compressors
11 Commercial/Industrial Refrigeration compressors
12 Consumer electronics Electronic displays and TVs
13 Cooking Non-domestic electric and gas hobs
14 Generation, conversion, supply, Rechargeable batteries
storage
15 Generation, conversion, supply, External power supplies
storage
16 Heating, Ventilation, Cooling Building automated control systems (BACS)
17 Heating, Ventilation, Cooling Electric and gas patio heaters
18 Heating, Ventilation, Cooling Space heaters
19 Heating, Ventilation, Cooling Water heaters
20 Heating, Ventilation, Cooling Split system air conditioners
21 Heating, Ventilation, Cooling Heat emitters
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Annex No. Sub-sector Product group

22 ICT Servers

23 ICT Smart phones

24 ICT Computers and laptops

25 Lighting LED and luminaires

26 Materials Inkjet and toner cartridges

27 Materials Taps and showers

28 Motor driven Water pumps

29 Refrigeration Refrigerating appliances with a direct sales
function

30 Refrigeration Refrigerated containers

31 Small appliances Vacuum cleaners

32 White goods Professional dishwashers

The first step was to refine the scope of the product groups by identifying the specific products
that would be in scope of the further analysis. This decision was made based on the 80/20 rule
(e.g., focus on the 20% of specific products in a product group that are responsible for 80% of

the energy consumption).

Where relevant, the scope of the product groups was defined to match or be similar to the
scope identified by the associated European Commission preparatory study, draft Ecodesign
and Energy Labelling regulations, or actual Ecodesign and Energy Labelling regulation.

Next, we identified additional evidence on the energy performance, material composition and
circular economy topics related to each of the specific products. This was based on available
evidence discovered during the literature review. The purpose of this information is to give
policy makers a summary of the available evidence for each of the shortlisted products, and to
help inform judgements on where to focus future evidence and analysis gathering efforts.

The outputs of this analysis have been presented in the form of factsheets (see Part B
annexes) for each shortlisted product group and case studies for each shortlisted horizontal
measure (to be published in a separate report). The factsheets contain a definition of each
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sub-sector and product group, market information, energy performance and resource efficiency
information, outputs of the energy-related policy lever analysis, summary of stakeholder
feedback and a short discussion section. The methods used are explained in the following
sections.

The development of the horizontal measure case studies is on-going, and the outcome will be
published later in a separate report.

3.4.2 Analysis of significant environmental impacts

We used the evidence from Task 3 and further research to carry out additional light touch
guantitative analysis for shortlisted products to enable further analysis of significant
environmental impacts (energy consumption and associated carbon emissions). The goal was
to validate and further evidence the judgements made in Task 3, to improve the evidence base
and to create high-level estimates to inform the magnitude of savings that can potentially be
achieved for each product.

No scenario modelling was carried out based on specific policy levers. A simple analysis took
place to estimate the theoretical maximum savings that could be achieved if all products sold
were best available technologies (BAT) that minimise energy consumption or maximise energy
savings. BAT technologies are based on currently available technologies.

To provide an illustration of the proportion of BAT savings that could be achieved via a
collection of new and revised policies, a 2009 estimate of UK products policy and BAT savings
was used to inform assumptions??. Although these estimates are over ten years old and the
policy and technology state of play is much changed, the ratio of policy versus BAT savings
from this previous work helps illustrate future potential savings. Sub-sector level ratios were
derived for the following sub-sectors and applied to the shortlisted products:

1 Consumer electronics

1 ICT

1 Domestic appliances

1 Domestic central heating systems
1 Air conditioning products

1 Motors

1 Commercial refrigeration

An average proportion of BAT savings has been calculated and used to estimate policy
savings for shortlisted products that are not within those categories.

12 Saving energy through better products and appliances
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The saving estimates in each factsheet are not timebound. They are based on the estimate of
lifetime savings achievable by units sold each year (usually based on best estimates closest to
2020).

3.4.3 Assessing energy-related policy lever suitability

Using information from the evidence base developed to date and additional research, we
carried out an assessment of the suitability of each policy lever for each product group. This
involved a series of steps including:

Evaluation of the characteristics of each policy lever and development of a set of prerequisites
and suitability criteria to assess each policy lever against each product group.

Identification of the existence of energy-related test standards (or agreed approach for
assessing energy performance) for each of the shortlisted products. Test standards can be
international, European or British standards.

Identification of existing UK policy levers and assessment of shortlisted product groups already
included in the policy lever.

Identification of examples of policy levers and their impacts from the rest of the world (RoW) to
estimate potential future impacts to product groups.

An assessment of each of the policy lever and product group combination took place to provide
indicative estimates of the time needed to implement a policy lever and to identify indicative
future potential impacts. These steps are described in more detail in the following sections.

This analysis is intended to provide an indication of which policy levers might be suitable for
each shortlisted product based on the criteria discussed below. This can help to inform
Government decisions but is not necessarily an indication of the direction of Government
policy. In many instances, it is recommended that more research and consultation is
undertaken on a product-by-product basis before implementing any policies.

3.43.1 Policy lever suitability criteria

The policy levers included in this analysis mostly depend on the ability of stakeholders to
discern between poor performing, typical, and high efficiency products. In some cases, this is
easy to discern, particularly where product switching is the result of a policy intervention. For
example, LED lighting is clearly more efficient than incandescent lighting and having a building
automated control system installed is more efficient than not having one installed.

To account for this, we categorised t he product groups into two
owide range of energy performanced. Clear wi
levers, whilst the second category requires labelling to discern between product energy
performance. Underpinning the labelling are energy performance related measurement

standards. Product groups with a range of energy performance therefore need to have
measurement standards and labelling in place to be suitable for most policy levers. On this

basis, MEPS and labelling (either mandatory or voluntary) can be considered foundation
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policies or enablers of other policy levers. This is illustrated in Figure 3.2 below, which shows
this policy lever hierarchy.

Figure 3.2  Policy lever hierarchy

All other policy levers

All policy levers MEPS/Labelling + enforcement

Energy Performance

Product groups with measurement standards

clear winners

Product groups with wide
range of energy performance

Source: ICF

In addition to this policy hierarchy, many of the policy levers are only suitable for products in a

specific sectororsub-s ect or . For exampl e, obl i gé&neigon sche
Company Obligation and communication campaigns
targeted to residential end users of products, whilst public procurement programmes such as
Government Buying Standards and financing programmes such as Salix Finance are targeted

to public sector end users of products.

The complete matrix of suitability criteria used to inform policy lever suitability can be found in
Annex 4.

3.4.3.2 Identification of energy-related performance measurement standards

To assist with judgements on the time required to develop a new policy lever, an assessment
of the current state of play of energy-related performance measurement standards for each of
the shortlisted product groups took place. This was used in conjunction with the presence of
MEPS and labelling policy levers to help judge the amount of time required to implement a
policy lever for a shortlisted product group. For the same reasons, an assessment of the
published resource efficiency/circular economy related standards or those under development
took place in the horizontal measure case studies. The results of this assessment are included
in 0.

3.4.3.3 Identification of existing UK policy levers related to each product
group

In addition to the time required to develop a new policy lever, an assessment of existing policy

levers in the UK took place to identify policy levers already applicable to the shortlisted product

groups and that could be expanded to include them. This information was also helpful to

understand how the policy levers worked and whether estimates of the policy lever impact
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were available via evaluation studies. The policy levers are listed in 0 and discussed further in
Section 4.

3.4.34 Identification of policy levers in the Rest of World

We also carried out research to identify policy levers in the RoW to help with understanding
policy levers and their potential impacts if applied to the UK or its constituent countries. This
was not a comprehensive review of all available products policies but was intended to be a
sampling of a variety of policy levers outside the UK. In addition to identification of the policy,
evaluation studies were sought to help assess future potential impacts of the policy levers on
the shortlisted product groups. The results of this effort are discussed further in Section 4.

3.4.4 Developing estimates of implementation time for each policy lever

Each factsheet contains atableint he o661 nf or mati on on select poli
measuresd section. For selected policy I%®vers
(in years) has been developed to give policy makers a way to compare the amount of time that

may be required to implement a new policy. These estimates were made based on Table 3.8

and Table 3.9 below and adjusted for each product group as needed. The key assumptions are
explained at the bottom of the table.

Table 3.7  Assumptions used to develop indicative time needed to implement estimates for
each policy lever Status categories T current state of play regarding criteria used for time to
implement estimates

Status Status category description

Category

A No MEPS, labelling, standards, or transitional method of measurement. No existing
policy lever.

B MEPS, labelling, standards, or transitional method of measurement are under

development. No existing policy lever.

C MEPS, labelling, standards, or transitional method of measurement exist. Time is
based on an estimation of time required to revise an existing regulation. No existing
policy lever.

D No MEPS, labelling, standards, or transitional method of measurement. Suitable
existing policy lever.

13 Implementation dates are not necessarily the same as the date mandatory requirements take effect. For
example, Ecodesign policies usually have a transition period of 12-18 months after passing of legislation and
before requirements take effect.
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Status Status category description

Category

development. Suitable existing policy lever.

E MEPS, labelling, standards, or transitional method of measurement are under

existing policy lever.

F MEPS, labelling, standards, or transitional method of measurement exist. Time is
based on an estimation of time required to revise an existing regulation. Suitable

Table3.8 Assumptions

each policy lever i Product groups with a wide range in performance

devel

MEPS (includes enforcement) 1.5 3 1.5 2
Mandatory label (includes 1.5 3 1.5 2
enforcement)

Voluntary endorsement label 1 1 1 1
Obligation scheme 2.5 3.5 2 0.5
Public procurement 2.5 3.5 2 0.5
Communications campaign 2.5 3.5 2 0.5
Advice/aid in implementation 2.5 3.5 2 0.5
Grants, subsidies, loans 2.5 3.5 2 0.5
Taxes on poor performing 2.5 3.5 2 0.5
products

Technology deployment/diffusion 2.5 3.5 2 0.5

n dstincates forv e
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Table39 Assumptions used to develop indicative 6
each policy leveri Pr oduct groups that have O6cl ear winn

Policy lever A B C D E F

MEPS (includes enforcement) 3 1.5 2 3 1.5 2

Mandatory label 3 1.5 2 3 1.5 2

\Voluntary endorsement label 3 1.5 2 3 1.5 2

Obligation scheme 1 1 1 0.5 0.5 0.5

Public procurement 1 1 1 0.5 0.5 0.5

Communications campaign 1 1 1 0.5 0.5 0.5

Advice/aid in implementation 1 1 1 0.5 0.5 0.5

Grants, subsidies, loans 1 1 1 0.5 0.5 0.5

Taxes on poor performing products [1 1 1 0.5 0.5 0.5

Technology deployment/diffusion 1 1 1 0.5 0.5 0.5

Assumptions (years)

3 Time to develop brand new mandataory meps/labelling (and standards)

1.5 Time to complete meps/labelling/standards underway (either new or revision)

2 Time for GB to initiate/complete revision of existing meps/labelling/standards (1yr for study, 1 yr for policy makin
1 Time to implement new non-mandatory MEPs/labelling policy lever
0.5 Time to include product group into existing non MEPS/labelling policy lever

There are three drivers of the time estimate allocations related to each specific product group:

Type of product group (see Section 3.4.3.1 for details).

1 Status of MEPS/ labelling/ measurement standards or transitional methods of
measurement (TMM) related to each product group (see 0 for details);

1 Existence of related policy lever in the UK (see O for details).

The assumptions here are intended to allow for comparative analysis between different policy
levers and product group combinations. Assumptions were made based on judgements of
typical time required to develop harmonised standards, time needed to develop an evidence
base and draft mandatory and voluntary policy levers. Actual time required to design and
implement a policy lever will depend on Government priorities and resources.
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Time required to develop standards can also vary based on the complexity of a product group,
and the type of standard being developed.

3.4.5 Potential trade-offs

3.45.1

Whilst improved energy efficiency and resource efficiency can both contribute to limiting the
environmental impacts of products, there is a potential for conflicting impacts due to the
different outcomes of energy-related policy levers and shortlisted horizontal measures included
in Task 4. Examples of potential trade-offs are presented in Table 3.10, but those which were
examined in Task 4 were specific to the shortlisted horizontal measures.

Trade-offs between energy efficiency and the circular economy

Table 3.10

lllustrative trade-offs with impacts on product performance

Improvement Key benefit Key trade-offs

Improved energy  |Reduced energy consumption [Potential increased raw material usage, use of hazardous

efficiency materials, reduction in consumer experience, additional cost

outweighs value of benefits

Improved water Reduced water consumption

efficiency (and energy consumption

where water is heated)

Potential reduction in user experience although this is not
inevitable and will depend on how reduced water
consumption is achieved

Reuse, repair Lifetime extension

Older, potentially less energy efficient products continue to
be used

Modularisation of  |Allows for replacement of

products components

Potential impact on design or durability if designed for
component upgrades

Material efficiency, |Decreased raw material

light-weighting of  usage, lower transportation

products costs, lower disposal costs

Potential impact on durability

The shortlisted horizontal circular economy measures are listed as follows:

1 Requirements for material content and declaration
Repairability measures 1 modular design
9 Product support and extension of Ecodesigni Nov e mber packageo reso
measures4
14l n Winter 2018/ 2019, updated Ecodesign requirements we
November Packagedo, which included resource efficiency mi
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1 Mandatory minimum warranty/guarantee

Requirements for material content and declaration are information requirements that also
enable future limiting of the environmental footprint of products by setting requirements in
respect of the material contents of products e.g., % recycled / hazardous substances / critical
raw materials (CRM). Depending on the material contents limited, there is potential for a
conflicting impact on energy-related policy levers. There are many options to limit the
environmental footprint of a product. Specific trade-offs depend on the specific material that is
limited. Identification of the specific materials for each product group is beyond scope of this
study. The trade-off examined here is limited to provision of information requirements only.

A mandatory minimum warranty/guarantee is not expected to have a trade-off with energy
performance, as this measure is intended to help ensure that a product remains in use for its
expected lifetime.

Product support measures and extension of Ecodesign November package measures®® are
intended to ensure that manufacturers and/or distributors provide the necessary means for

products to be kept in use for as long as possible. They also intend to ensure products are

designed to be repairable.

3.45.2 Any product group specific trade-offs relating to the policy levers and
shortlisted horizontal measures are highlighted in the factsheets. Policy lever
impacts i distributed costs and benefits

A second type of trade-off that was examined is the potential for different impacts on different
product groups when considering each energy-related policy lever and horizontal measure.
Impacts are not necessarily uniform due to variations in the market for each product group.
Typical distributions of costs and benefits for each policy lever are included in Table 3.11.
Each factsheet will state if there is a potential to diverge from this typical distribution of costs
and benefits.

The parties that incur the costs and benefits should be clear. Costs incurred by society are only
associated with obligation schemes because energy suppliers are likely to meet the cost of
their obligations through increases to energy prices. Because this cost is not limited to
purchasers or end users of the products, these costs have been allocated to society. Retailers
have been included in costs around voluntary endorsement labels and advice/aid in
implementation. This is because there are opportunities for specific policy levers that involve
retailers training staff or improving information provision at the point of sale. Although it could
be assumed that the costs could be passed on via higher prices of all goods sold (and
therefore assigned to society), we have assumed that these costs would not be significant, and
typical pricing drivers will continue to be most important in a retail establishment.

Related to benefits, we have assumed that Government, in addition to society, will incur
benefits related to all policy levers, as they all help achieve Government CO2e emissions

15 |In Winter 2018/2019, updated Ecodesign requirements were agreed at EU levelforapackage of pr oduc
November Packagedo, which included resource efficiency mi
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reduction targets which reduces the need for other emission reducing policy levers in other
sectors.

Table 3.11 Typical distribution of costs and benefits

Energy related policy lever & horizontal measures Costs Benefits
2 0 S| e | _
2 | 2 @ 2 2 o 5
1S [3) 0 L) Q S @ o
c 8| o o 8 c ¢ 2
(O] > (5 1 > () | ('5
> S e o < > o o
o) © ) c © o c &)
O = | L = O W x
MEPS (includes enforcement) X X X X X
Obligation scheme X X X X X
Public procurement?6 X X X
Mandatory label (includes enforcement) X X X X X
\Voluntary endorsement label X X X X
Communications campaign X X X
Advice/aid in implementation X X X X
Grants, subsidies, loans X X X X
Taxes on poor performing products®’ X X X
Technology deployment/diffusion X X X X X
Requirements for material content and declaration X X X X
Repairability measures - modular design X X X X X
Product support & extension of Ecodesign November X X X X X
package measures!®
Mandatory minimum warranty/guarantee X X X X KX

16 Manufacturers of more efficient products would benefit from public procurement requirements

17 Manufacturers of more efficient products would benefit from taxes on less efficient products.

Bl n Winter 2018/ 2019, updated Ecodesign requirements we.|
November Packageodo, which included resource efficiency m
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3.5 Evidence sources

ICF carried out research to pull together lists of EU based evidence and research and
compiled lists of existing Ecodesign regulations, preparatory studies, review studies,
Ecodesign workplan preparatory studies. We investigated the associated research papers to
pull out product group information and underlying evidence.

We identified equivalent studies in the RoW. Several RoW related research papers on
standards and labelling regulations around the world have been summarised here. Further
research was undertaken to identify underlying evidence feeding into the existing regulations
(and new candidate product groups). In addition, academic research papers and peer
reviewed journal databases were searched to identify additional evidence sources.

3.5.1 Ecodesign regulation

Table 3.12  List of existing Ecodesign Regulations'®

Product Group Implementing Measure

Air conditioners (EU) No 206/2012

Air heating products, cooling products, high
) o (EU) 2016/2281
temperature process chillers and fan coil units

Circulators (glandless standalone circulators and
) . _ (EU) No 622/2012
glandless circulators integrated in products)

Computers (EU) No 617/2013
Servers and data storage products (EU) No 2019/424
Domestic ovens, hobs and range hoods (EU) No 66/2014

(EU) No 4/2014
Electric motors
(EU) No 2019/1781 (From 01/07/2021)

(EU) No 2015/1428
Electrical lamps and luminaires
(EU) No 2019/2020 (From 01/09/2021)

19 EU Regulations in effect before 1 January 2021 were retained in GB and continue to apply. Existing and future
EU regulations will continue to apply in Northern Ireland subject to the terms of the Northern Ireland Protocol.
Following a consultation, BEIS intends to implement UK regulations to implement the new Ecodesign
requirements for displays, household refrigeration, commercial refrigeration, washing machines/washer dryers,
dishwashers. Subject to consultation BEIS also intends to implement new Ecodesign requirements for lighting.
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Product Group Implementing Measure

Electronic displays and televisions

(EU) No 801/2013

(EU) No 2019/2021 (From 01/03/2021)

External power supplies (no-load condition electric
power consumption and average active efficiency

of external power supplies)

(EC) No 278/2009

(EU) No 2019/1782 (From 01/04/2020)

Fans driven by motors with an electric input power

between 125 W and 500 kW

(EU) No 327/2011

Household dishwashers

(EU) No 1016/2010

(EU) No 2019/2022 (From 01/03/2021)

Household refrigerating appliances

(EC) No 643/2009

(EU) No 2019/2019 (From 01/09/2021)

Household tumble driers

(EU) No 932/2012

Household washing machines

(EU) No 1015/2010

(EU) No 2019/2023 (From 01/03/2021)

Local space heaters

(EU) No 2015/1188

(EU) No 2015/1185

Professional refrigerated storage cabinets

(EU) No 2015/1095

Refrigerating appliances with a direct sales
function

(EU) No 2019/2024

Residential ventilation units

(EU) No 1253/2014

Simple set-top boxes

(EC) No 107/2009

Small, medium and large power transformers

(EU) No 2019/1783 amending (EU) No
548/2014

35



UK Energy-related Products Policy Study

Product Group Implementing Measure

Solid fuel boilers and packages of a solid fuel
boiler, supplementary heaters, temperature
controls and solar devices

(EU) No 2015/1189

Space heaters, combination heaters, packages of
space heater, temperature control and solar device
and packages of combination heater, temperature
control and solar device

(EU) No 813/2013

Standby and off mode electric power consumption
of electrical and electronic household and office
equipment

(EU) No 801/2013

Vacuum cleaners

(EU) No 666/2013

\Water heaters, hot water storage tanks and
packages of water heater and solar device

(EU) No 814/2013

Water pumps

(EU) No 547/2012

Welding equipment

(EU) No 2019/1784

3.5.2 List of Ecodesign IMs under review

Table 3.13 List of existing Ecodesign Regulations under review

Existing IM Consultation Stakeholders consulted

Forum date

Circulators (EU) No 622/2012 13 June 2019 EHI / HHIC / BPMA / Member

State (MS) comments

Air conditioners (EU) No 206/2012 9 September FETA / APPLIA / Eurovent /
2019 MS comments

Local space heaters (EU) N0 2015/1188 |10 September | BEAMA / MS comments

2019
(EU) No 2015/1185
Tumble dryers (EU) No 932/2012 18 September  APPLIA / AMDEA /| MS
2019 comments
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Existing IM Consultation Stakeholders consulted

Forum date

Water pumps (EU) No 547/2012 29 October 2019 BPMA / MS comments
Vacuum cleaners 30 October 2019 /APPLIA /AMDEA / MS
(EU) No 666/2013
comments
Imaging Equipment SRI/ VA 12 December MS comments

2019

3.5.3 Pipeline of New Ecodesign implementing measures based on preparatory
studies being prepared or completed

Table 3.14 Pipeline of products under consideration for future Ecodesign implementing
measures

Product Group New Regulation
ENTR Lot 4 |Industrial ovens (Inactive) oluntary agreement possible

ENER 37  |Lighting Systems Study complete. No regulatory action yet.
ould take Ecodesign from products to
systems, as installation very important

ENER Rechargeable electrochemical |Study completed in March 2020.
batteries with internal storage

GROW 11 [Lifts Study completed in October 2019. Concluded
that EPBD would be more suitable than

Ecodesign for establishing MEPS.

GROW 12 |Hand Dryers Study completed in May 2020.
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Product Group New Regulation

ENER 27  |Uninterruptible power supplies [Study completed. No regulatory action yet.

Large pumps and pumps for Considered as input to 2019 review of pumps
pools, fountains and aquariums [regulation. Not included in MEPS

JRC Solar Photovoltaic modules, Study completed in December 2019.
inverters and systems Recommendations include Ecodesign MEPS
for modules and inverters, and energy
labelling, Ecolabelling, voluntary agreements
and green public procurement as policy
options.

JRC High Pressure Cleaners Study completed in June 2019.
Recommended that durability and repairability

of domestic products would result in greatest
energy and emission savings. MEPS and
labelling could be most effective in the
professional sector and based on cleaning

performance and motor-pump requirements.
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Product Group New Regulation

RC/ Lot 3 [Computers Study completed in July 2018. Concluded that
rate of technological progress makes it hard to
regulate this product group.

Space and combination heaters StUdy Completed in JUly 2019. New impact
assessment follow-up study ongoing and to be

3.5.4 Existing regulations where a review is due or pending

Table 3.15 Regulations where a review is due or pending

Product Group Review Date

Air heating products, cooling products, high temperature process chillers | January 2022

and fan coil units

Fans driven by motors with an electric input power between 125 W and March 2015
500 kW

Professional refrigerated storage cabinets May 2020
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3.5.5 Energy Labelling Delegated Acts

Table 3.16 lists the current suite of 18 EU Energy Labelling delegated acts?° i 16 vertical and
two horizontal acts.

Table 3.16 List of Energy Labelling Delegated Acts

Product Group Regulation

Air conditioners (EU) No 626/2011

Domestic ovens, hobs and range hoods (EU) No 65/2014

(EU) No 874/2012
Electrical lamps and luminaires
(EU) No 2019/2015 (From 01/09/2021)

(EVU) No 1062/2010
Electronic displays and televisions
(EU) No 2019/2013 (From 01/03/2021)

96/60/EC
Household combined washer-driers
(EU) No 2019/2014 (From 01/03/2021)

(EU) No 1059/2010
Household dishwashers
(EU) No 2019/2017 (From 01/03/2021)

(EU) No 1060/2010
Household refrigerating appliances
(EU) No 2019/2016 (From 01/03/2021)

Household tumble driers (EU) No 392/2012

(EU) No 1061/2010
Household washing machines
(EU) No 2019/2014 (From 01/03/2021)

Local space heaters (EU) No 2015/1186

20 EU Regulations in effect before 1 January 2021 were retained in GB and continue to appl. Existing and future
EU regulations will continue to apply in Northern Ireland subject to the terms of the Northern Ireland Protocol. New
EU labelling requirements for displays, household refrigeration, washing machines/washer dryers and
dishwashers will apply automatically as they took effect before the end of transition period. Subject to
consultation, BEIS intends to introduce regulations to implement new labels for commercial refrigeration and
lighting. EU energy labelling regulations will continue to apply automatically in Northern Ireland.
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Product Group Regulation

Professional refrigerated storage cabinets (EU) No 2015/1094

Refrigerating appliances with a direct sales
function (EU) 2019/2018 (From 01/03/2021)

Residential ventilation units (EU) No 1254/2014

Solid fuel boilers and packages of a solid fuel
boiler, supplementary heaters, temperature (EV) 2015/1187
controls and solar devices

Space heaters, combination heaters, packages
of space heater, temperature control and solar
. o (EU) No 811/2013
device and packages of combination heater,

temperature control and solar device

Water heaters, hot water storage tanks and
] (EU) No 812/2013
packages of water heater and solar device

Labelling of energy-related products on the
i (EU) No 518/2014
internet

Use of tolerances in verification procedures (EU) 2017/254

3.6 Products assessed but without regulation in Europe

3.6.1 Ecodesign Workplans
Ecodesign has progressed through four workplans to date:

1 The Transitional Period (2005-2008);

1 The First Workplan (2009-2011)%%;

1 The Second Workplan (2012-2014)%?; and
91 The Third Workplan (2016-2019)%3

Table 3.17 provides a summary of the product groups featured in each of the four workplans.

21 https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX:52008DC0660
22 https://ec.europa.eu/docsroom/documents/9952/attachments/1/translations/en/renditions/pdf
23 https://ec.europa.eu/docsroom/documents/20375
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Table 3.17 Product groups in Ecodesign Workplans

Heating and water-
heating equipment
(boilers and water
heaters only)

First Workplan

2009-2011

Air-conditioning and
ventilation systems
(commercial and
industrial)

Second Workplan
2012-2014

'Window products*

Third Workplan
2016-2019

Building Automated
Control Systems

Electric motor systems

Electric and fossil-
fuelled heating
equipment

Steam boilers8 (<
50MW)*

Electric kettles

laboratory furnaces
and ovens

data storage and
ancillary equipment*

Lighting in the Food preparing Power cables* Hand dryers
domestic and tertiary fequipment

sectors

Domestic appliances |Industrial and Enterprise servers, Lifts

storing equipment

Ecodesign regulation
643/2009)*

Office equipment in ~ |[Machine tools Smart Solar panels and

both the domestic and appliances/meters* inverters

tertiary sectors

Consumer electronics [Network, data Wine storage Refrigerated
processing and data [appliances (c.f. containers

HVAC systems

Refrigerating and

Water-related

High pressure

(domestic) freezing products* cleaners
Standby Sound and imaging  |Positive displacement
equipment pumps
Transformers Fractional horsepower
motors under 200W
Water-using Heating controls
equipment
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First Workplan Second Workplan Third Workplan

2009-2011 2012-2014 2016-2019

Lighting
controls/systems

Thermal insulation
products for buildings

*Indicates a priority product group within the second workplan

The transitional period (2005-2008) contained eight broad product groups, which were broken
down and delivered via 26 different preparatory studies.

The first workplan (2009-2011) contained ten new product groups, which resulted in a further
11 preparatory studies. The second workplan (2012-2014) contained a distinct priority and
conditional list. Those which were priorities are marked with an asterisk in the table above. The
third workplan (2016-2019) workplan?* contained new product groups for which preparatory
studies would be launched.

Originally, this list was based on a longer list of product groups which had been shortlisted by

the precedngEur opean Commi ssion preparatory gtThaely f o
final l' ist 1is included in the t @obaneounmibhgdhetitd Th e
Ecodesign workplan also highlighted the following ICT products for more in-depth assessment

with a view to their possible inclusion in the Ecodesign workplan. An ICT Impact study was

completed in July 20202,

i1 Base stations
1 Gateways (home network equipment)

1 Mobile / smart phones

The products with existing Implementing Measures were originally identified in the transitional
period and the First Working Plan. With the exception of servers and data storage equipment
(regulated in March 2019)?7, no products from the Second Working Plan (except enterprise
servers) have been regulated to date; however preparatory studies are underway, and several
have been completed.

3.6.2 European Commission preparatory study for the Fourth Work Plan

The fourth work plan preparatory study kicked off in 2020 and the first three draft task reports
have been published.

24 https://eur-lex.europa.eu/legal-content/EN/TXT/?qid=1486046599700&uri=CELEX%3A52016DC0773

25 http://ec.europa.eu/DocsRoom/documents/20374/attachments/5/translations/en/renditions/pdf

26 https://circabc.europa.eu/ui/group/1582d77c-d930-4c0d-b163-4f67eld42f5b/library/b6884364-4e14-44al1-9e23-
03a7fed002af

27 https://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:32019R0424&from=EN

43


https://eur-lex.europa.eu/legal-content/EN/TXT/?qid=1486046599700&uri=CELEX%3A52016DC0773
http://ec.europa.eu/DocsRoom/documents/20374/attachments/5/translations/en/renditions/pdf
https://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:32019R0424&from=EN

UK Energy-related Products Policy Study

Products remaining from Working Plan 2016 7 2019 included in Task 2?2 are:

Uninterruptible Power Supplies
Professional laundry appliances
Professional dishwashers

Window products

= =4 4 -4 -

Non-tertiary coffee machines

New product groups included in Task 2 are:

Interconnected home audio and video
Small home/ office networking equipment
Low temperature emitters

Air curtains

Small-scale cooking products

Unmanned aircraft (drones)

Water softeners

Base stations and subsystems

Industrial sensors

Hair dryers

=4 =42 =4 4 A4 A4 -4 -4 A A -2

Tertiary hot beverage equipment including free standing hot beverage vending
machines

Greenhouse covers

=

M Patio heaters

New horizontal measures included in Task 2 are:

Lightweight design

Durability

Post-consumer recycled content
Universal external power supplies

Universal batteries for battery driven products

A =2 4 4 4

Ecological profile

28 hitps://www.ecodesignworkingplan20-24.eu/documents
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1 Horizontal innovative solutions for improved market surveillance

3.7 Products under regulation outside of Europe

A 2018

study

Ol mproving

gl obal

compara®¥ility:

covered nine major economies Australia, China, the European Union, India, Indonesia, Mexico,
Russia, South Africa and the United States and more than 100 products across eight different
product areas. The study found the EU has the largest number of MEPS, and the most
ambitious MEPS and energy labels for more than half the comparable MEPS and label

measures.

Table 3.18 Products covered by Standards and labelling by economy for all products

analysed
Country MEPS Labels MEPS or
Labels

us 47 40 70
European Union 62 35 67
China (PRC) 39 42 51
Australia 35 18 41
Mexico 23 23 33
India 5 14 16
Russia 8 9 14
Indonesia 7 8 10
South Africa 2 8 9
TOTAL: 228 197 311

A 2013 study, Energy Standards and labelling programs throughout the world in 2013
(published May 2014)3° provides high level statistics on standards and labelling programmes
throughout the world. The countries with the most active national programs are:

A =4 =2 4 =

China with 100 measures.
USA with 86 measures.

Korea with 78 measures.

Canada with 65 measures.

All EU countries with 76 measures.

29 https://www.eceee.org/library/conference proceedings/eceee Summer_Studies/2015/7 -appliances-product-

policy-and-the-ict-supply-chain/improving-global-comparability-how-do-europe8217s-sl-policies-stack-up/2015/7-

411-15 Weyl-Reeves-rev.pdf/

30 https://www.iea-4e.org/document/343/energy-standards-labelling-programs-throughout-the-world-in-2013
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1 New Zealand with 54 measures.
9 Australia with 51 measures

1 Other key statistics from the study are included in the table below.

Table 3.19 Key statistics from a 2013 global assessment of standards and labelling
programmes (compared against 2004)

Description 2013 2004
Countries with standards and labelling programmes 81 50
Number of products subjected to mandatory energy performance 55 42
standards

Number of energy performance standard measures 1,453 431
Comparative labels 1,149 354
Endorsement labels 1,002 435

The 2013 study summarised standards and labelling by geographical region as well, presented
in Table 3.20 below.

Table 3.20 Summary of measures by measure type and geographical region (2013)

Energy .

Comparative Endorsement Total

Selected Countries Performance
Labels Labels Measures
Standards

Europe 939 652 708 2299
Asia Pacific 243 228 195 666
North America 2 44 82 218
Central/South America 43 88 16 147
Middle East 79 78 0 157
Africa 57 59 1 117
Total 1453 1149 1002 3604

The study identified the most regulated products worldwide, summarised here.
Refrigerators (75 countries with 185 separate measures).
Room air conditioners (73 countries with 152 measures).

Lamps or ballasts (67 countries with lamps alone, accounting for some 358 separate measures
across all lamps types).
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Televisions (47 countries with 135 measures, most of which are now mandatory from a base of
just 21 countries with 41 voluntary measures in 2004).

Some of the reports mentioned here are dated, so the CLASP NGO policy database will be a
first point of research to identify products being regulated in the RoW. Resource
efficiency/circular economy evidence sources

3.8 Resource efficiency/circular economy evidence sources

The research team carried out initial research as part of the assessment of horizontal
measures and their suitability for future use. Table 3.22 includes a list of evidence sources
(updated in January 2021).

Various sources enabled the collection of considerable evidence. Despite this, a lack of
scientific/robust evidence at product level was found. Because of this, assumptions were made
on material content (e.g., Critical Raw Materials and Hazardous Substances content) based on
presence of components in products and presented in the product factsheets.

It was also noted that the naming conventions of product groups covered by different sources
were not aligned, which made it more difficult to cross reference data and evidence. For
example, naming conventions used in Ecodesign Regulations (Table 3.12) are not aligned with
the Waste Electrical and Electronic Equipment (WEEE) categories and Environmental Agency
statistic (see Table 3.21).

More evidence will be needed at a product level to establish the extent of resource efficiency
and circular economy potential.

Table 3.21 Categories of EEE covered by the WEEE regulation (schedule 1) and used by
the Environmental Agency to report WEEE collected in the UK.

Category Name WEEE regulation Category Name Environmental Agency3!

1) Large Household Appliances 1) Large Household Appliances

2) Small Household Appliances 2) Small Household Appliances

3) IT and Telecommunications Equipment (3) IT and Telecoms Equipment

4) Consumer Equipment and Photovoltaic ,
banel 4) Consumer Equipment
anels

5) Lighting Equipment 5) Lighting Equipment

31 For each compliance year EEE producers need to report products that are put on the market to the
environmental regulator in one of these 14 categories.
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Category Name WEEE regulation Category Name Environmental Agency3!

6) Electrical and Electronic Tools (with the
Exception of Large-Scale Stationary
Industrial Tools)

6) Electrical and Electronic Tools

7) Toys, Leisure and Sports Equipment

7) Toys Leisure and Sports

8) Medical Devices (with the Exception of
all Implanted and Infected Products)

8) Medical Devices

9) Monitoring and Control Instruments

9) Monitoring and Control Instruments

10) Automatic Dispensers

10) Automatic Dispensers

11) Display Equipment

12) Cooling Appliances Containing
Refrigerants

13) Gas Discharge Lamps and LED Light
Sources

14) Photovoltaic Panels
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Table 3.22 Resource efficiency/circular economy evidence sources

Author Date
Published
25 Year Environment Plan Defra January 2018
/Access to Critical Materials post note UK Parliament September
2019
BIO Intelligence Service (2013), Material-efficiency Ecodesign Report and Module to |[European Commission December
the Methodology for the Ecodesign of Energy-related Products (MEErP), Part 1: 2013
Material Efficiency for Ecodesign i Draft Final Report - DG Enterprise and Industry
Circular Economy & Sustainability in Critical Minerals podcast and resources The Critical Minerals Association’ September
2017
Commission Staff Working Document - Sustainable Products in a Circular Economy - |[European Commission March 2019
Towards an EU Product Policy Framework contributing to the Circular Economy
COMMUNICATION FROM THE COMMISSION Ecodesign Working Plan 2016-2019 [European Commission, DG for Internal Market, November
COM/2016/0773 final - Contribution to the circular economy Industry, Entrepreneurship and SMEs 2016
COMMUNICATION FROM THE COMMISSION TO THE EUROPEAN PARLIAMENT, [European Commission September
THE COUNCIL, THE EUROPEAN ECONOMIC AND SOCIAL COMMITTEE AND 2020
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https://www.gov.uk/government/publications/25-year-environment-plan
https://post.parliament.uk/research-briefings/post-pn-0609/
https://op.europa.eu/en/publication-detail/-/publication/7c3d958d-42cc-4af7-985c-2a3347b66fa8
https://op.europa.eu/en/publication-detail/-/publication/7c3d958d-42cc-4af7-985c-2a3347b66fa8
https://op.europa.eu/en/publication-detail/-/publication/7c3d958d-42cc-4af7-985c-2a3347b66fa8
https://www.criticalmineral.org/post/podcast-circular-economy-sustainability-in-critical-minerals
https://www.criticalmineral.org/resources
https://ec.europa.eu/environment/circular-economy/pdf/sustainable_products_circular_economy.pdf
https://ec.europa.eu/environment/circular-economy/pdf/sustainable_products_circular_economy.pdf
https://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:52016DC0773&from=EN
https://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:52016DC0773&from=EN
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX:52020DC0474
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX:52020DC0474
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THE COMMITTEE OF THE REGIONS Critical Raw Materials Resilience: Charting a
Path towards greater Security and Sustainability COM/2020/474 final

Author

Date

Published

Consumers and repair of products I European Parliament briefing European Parliamentary Research Service, Nikolina |September
Gaj n 2019
Critical Raw Materials for Strategic Technologies and Sectors in the EU - A Foresight [European Commission, Joint Research Centre) 2020
Study
Bobba, S., Carrara, S., Huisman, J., Mathieux, F.,
Pavel, C.
CRM Recovery programme WRA, KTN, Wuppertal Institute, ERP UK Ltd and 2016
EARN
Design for a circular economy i Reducing the impacts of the products we use Green Alliance November
2020
Development of an approach for assessing the reparability and upgradability of Mauro Cordella, Javier Sanfelix, Felice Alfieri 2018
Energy-related Products
Documentation of changes implemented in the ecoinvent database v3.7 i 9 Waste  |[Ecoinvent Association September
sector 2020
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https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX:52020DC0474
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX:52020DC0474
https://www.europarl.europa.eu/RegData/etudes/BRIE/2019/640158/EPRS_BRI(2019)640158_EN.pdf
https://ec.europa.eu/docsroom/documents/42881
https://ec.europa.eu/docsroom/documents/42881
https://wrap.org.uk/sustainable-electricals/critical-raw-materials
https://www.green-alliance.org.uk/resources/Design_for_a_circular_economy.pdf
https://www.sciencedirect.com/science/article/pii/S2212827117308569
https://www.sciencedirect.com/science/article/pii/S2212827117308569
https://www.ecoinvent.org/files/change_report_v3_7_20200918_.pdf
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Author

Moreno Ruiz E., Valsasina L., FitzGerald D.,
Symeonidis A., Turner D., Miiller J., Minas N.,
Bourgault G., Vadenbo C., loannidou D., Wernet, G.

Date

Published

application

Ecodesign as Part of Circular Economy i Implications for Market Surveillance i ECOS November

Discussion paper 2018

Ecoinvent 3.7 Ecoinvent Association September
2020

Electronic products and obsolescence in a circular economy European Environment Agency - European Topic  |June 2020

Centre Waste and Materials in a Green Economy

Electronic Waste and the Circular Economy i First Report of Session 2019-21 House of Commons Environmental Audit Committee 2020

Electronics and the Circular Economy ERP/Edie September
2020

Environment Bill 2019-21 Defra

Environmental assessment of the durability of energy-using products: method and Fulvio Ardente, Fabrice Mathieux July 2014
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https://ecostandard.org/wp-content/uploads/2019/05/ECODESIGN-AS-PART-OF-CIRCULAR-ECONOMY-IMPLICATIONS-FOR-MARKET-SURVEILLANCE-1.pdf
https://ecostandard.org/wp-content/uploads/2019/05/ECODESIGN-AS-PART-OF-CIRCULAR-ECONOMY-IMPLICATIONS-FOR-MARKET-SURVEILLANCE-1.pdf
https://www.ecoinvent.org/support/documents-and-files/information-on-ecoinvent-3/information-on-ecoinvent-3.html
https://www.scp-centre.org/wp-content/uploads/2020/08/ETC-WMGE_electronics_obsolescence_circular_economy.pdf
https://committees.parliament.uk/publications/3675/documents/35777/default/
https://www.edie.net/downloads/edie-explains-electronics-circular-economy-e-waste-electronic-waste/501
https://services.parliament.uk/bills/2019-21/environment.html
https://www.sciencedirect.com/science/article/pii/S0959652614002807
https://www.sciencedirect.com/science/article/pii/S0959652614002807
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upgrade of products

Javier Vicente

Author Date
Published
Environmental Footprint And Material Efficiency Support For Product Policy Talens Peiro Laura and Ardente Fulvio 2015
Environmental Labelling and Information Schemes (ELIS) OECD 2016
EU Green public procurement criteria for imaging equipment, consumables and print |[European Commission July 2020
services
ICT Impact study i _Final report European Commission, Directorate-General for July 2020
Energy
IEC 1 Preparing the Circular Economy report (2019) and ACEA workshops i circular |ACEA October 2019
economy and Material Efficiency initiatives
IECT TC 111 Environmental Standardization for electrical and electronic products October 2018
Improving material efficiency in the life cycle of products: a review of EU Ecolabel Cordella, M., Alfieri, F., Sanfelix, J. et al. March 2019
criteria
ITU-T SG5: Environment, climate change and circular economy (2017-2020) International Telecommunication Union
JRC Technical Report - Analysis and development of a scoring system for repair and |Cordella Mauro, Alfieri Felice and Sanfelix Forner 2020
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https://ec.europa.eu/jrc/en/publication/eur-scientific-and-technical-research-reports/environmental-footprint-and-material-efficiency-support-product-policy-analysis-material
https://www.oecd.org/env/labelling-and-information-schemes.htm
https://ec.europa.eu/environment/gpp/pdf/20032020_EU_GPP_criteria_for_imaging_equipment_2020.pdf
https://ec.europa.eu/environment/gpp/pdf/20032020_EU_GPP_criteria_for_imaging_equipment_2020.pdf
https://www.vhk.nl/downloads/Reports/2020/IA_report-ICT_study_final_2020_(CIRCABC).pdf
https://www.iec.ch/dyn/www/f?p=103:7:0::::FSP_ORG_ID,FSP_LANG_ID:1314,25
https://link.springer.com/article/10.1007/s11367-019-01608-8
https://link.springer.com/article/10.1007/s11367-019-01608-8
https://www.itu.int/en/ITU-T/studygroups/2017-2020/05/Pages/default.aspx
https://ec.europa.eu/jrc/en/publication/analysis-and-development-scoring-system-repair-and-upgrade-products
https://ec.europa.eu/jrc/en/publication/analysis-and-development-scoring-system-repair-and-upgrade-products
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Author

Date

Published

Directive 2009/125/EC

JRC Technical Report - Guidance for the Assessment of Material Efficiency: Cordella Mauro, Alfieri Felice and Sanfelix Forner {2020

Application to Smartphones Javier Vicente

JRC Technical Report - Methods for the Assessment of the Reparability and Sanfelix Forner, Javier Vicente, Cordella Mauro and {2019

Upgradability of Energy-related Products: Application to TVs Alfieri Felice

Longer Product Lifetimes Summary Report Defrai ERP Jackie Downes, Bernie Thomas, 2011
Carina Dunkerley and Howard Walker (Bridge
Economics)

MEPS push for limited 'right-to-repair’ on consumer devices Eszter Zalan October 2020

Minerals UK i_Centre for sustainable mineral development

Preparatory study for the Ecodesign and Energy Labelling Working Plan 2020-2024  [European Commission - DG GROW 2020

Preparatory Study to establish the Ecodesign Working Plan 2015-2017 implementing [European Commission - DG Enterprise and Industry 2015

Raw materials Information System (RIMS)

European Commission

Joint Research Centre (JRC)

53


https://ec.europa.eu/jrc/en/publication/guidance-assessment-material-efficiency-application-smartphones
https://ec.europa.eu/jrc/en/publication/guidance-assessment-material-efficiency-application-smartphones
https://ec.europa.eu/jrc/en/publication/methods-assessment-reparability-and-upgradability-energy-related-products-application-tvs
https://ec.europa.eu/jrc/en/publication/methods-assessment-reparability-and-upgradability-energy-related-products-application-tvs
https://euobserver.com/environment/149887
https://www2.bgs.ac.uk/mineralsUK/statistics/criticalRawMaterials.html
https://www.ecodesignworkingplan20-24.eu/
https://ec.europa.eu/docsroom/documents/20374
https://ec.europa.eu/docsroom/documents/20374
https://rmis.jrc.ec.europa.eu/
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Author

Date

Published

Priority Products and Materials, A Report of the Working Group on the Environmental

Impacts of Products and Materials to the International Panel for Sustainable Resource

Management.

Huijbregts M., Kazmierczyk, P., Lenzen, M.,
McNeely, J., Moriguchi, Y.

Reducing UK emissions: Progress Report to Parliament Committee on Climate Change June 2020
T indice de réparabilité et indice de durabilité i loi anti-gaspilage pour une économie [Ministére de la Transition écologique January 2010
circulaire
Resources and waste strateqgy for England Defra December

2018
Review of the Future Resource Risk Faced by the UK Business and an Assessment [Defra December
of Future Viability 2010
Study to Support Preparation of the CorEunomia(ChrisSherrington, Joe Papineschi, Mark |April 2020
Responsibility Schemes Hilton, Alex Massie, Peter Jones) for DG

Environment of the European Commission

The Effectiveness of Providing Labels and other Pre-Purchase Factual Information in WRAP February 2019
encouraging more Environmentally Sustainable Product Purchase Decisions: Expert
Interviews and a Rapid Evidence Assessment
UNEP (2010) Assessing the Environmental Impacts of Consumption and Production: [Hertwich, E., van der Voet, E., Suh, S., Tukker, A., 2010
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https://www.theccc.org.uk/publication/reducing-uk-emissions-2020-progress-report-to-parliament/
https://www.ecologie.gouv.fr/loi-anti-gaspillage#e13
https://www.gov.uk/government/publications/resources-and-waste-strategy-for-england/resources-and-waste-strategy-at-a-glance
http://randd.defra.gov.uk/Default.aspx?Menu=Menu&Module=More&Location=None&Completed=2&ProjectID=17161
http://randd.defra.gov.uk/Default.aspx?Menu=Menu&Module=More&Location=None&Completed=2&ProjectID=17161
https://ec.europa.eu/environment/waste/studies/pdf/DG%20Env%20EPR%20Guidance%20-%20Recommendations%20for%20Guidance_%20FOR%20PUBLICATION.pdf
https://ec.europa.eu/environment/waste/studies/pdf/DG%20Env%20EPR%20Guidance%20-%20Recommendations%20for%20Guidance_%20FOR%20PUBLICATION.pdf
https://www.wrap.org.uk/providing-pre-purchase-information
https://www.wrap.org.uk/providing-pre-purchase-information
https://www.wrap.org.uk/providing-pre-purchase-information
https://www.resourcepanel.org/reports/assessing-environmental-impacts-consumption-and-production
https://www.resourcepanel.org/reports/assessing-environmental-impacts-consumption-and-production
https://www.resourcepanel.org/reports/assessing-environmental-impacts-consumption-and-production
https://www.resourcepanel.org/reports/assessing-environmental-impacts-consumption-and-production
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Waste electrical and electronic equipment (WEEE): evidence and national protocols

quidance

Author

Environmental Agency

Date

Published

Why scaling repair is necessary right now

Sandra Goldmark
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4 Results of further analysis

4.1 Further analysis of product groups

The maximum technical potential energy and carbon savings that could be achieved with BAT
have been estimated for the shortlisted products. These are not precise estimates, but rather
simple calculations undertaken to assess the order of magnitude of savings that can be
achieved for each product and allow identification of product groups with the highest savings
potential. These are presented in Table 4.1.

The figures presented below are high-level estimates of the maximum savings that could be

achieved over a 10-year period if all units sold in the UK in one given year were BAT instead of
average products. Savings were first calcul ate
then multiplied by average UK annual sales. Lifetime savings were then annualised and

multiplied by 10 to allow for comparison between products with different lifespans.

In addition to presenting maximum BAT savings (e.g., what could be achieved if all units sold
in the UK were BAT), Table 4.1 also presents the scaled down savings that could be achieved
with a mix of policy levers (e.g., MEPS, mandatory label, voluntary endorsement label,
obligation scheme, etc.). Section 3.4.2 provides further detail into the assumptions behind
scaling down BAT savings to savings that could be achieved with a mix of policy levers.

Example of applying the methodology for estimating savings

Up to 42,000 units of non-domestic BACS are sold in the UK each year. These are installed in
buildings which consume on average 109,000 kWh/year of gas and 67,000 kWh/year of
electricity. The average lifespan of BACS is up to 18 years. With BAT BACS installed, these
buildings can consume up to 71% less gas and 64% less electricity. The average proportion of
BAT savings that can be achieved with a mix of policy levers is 40%.

For each unit of BAT BACS installed in a building, 109,000 x 71% = 77,400 kWh/year of gas
and 67,000 x 64% = 42,900 kWh/year of electricity can be saved, meaning 120,300 kWh of
energy could be saved per year.

Hence, if all units sold in the UK in one year were BAT BACS, savings could reach 42,000 x
120,300 = 5 TWh, which sums up to 50 TWh over 10 years. Savings that could be achieved
with a mix of policy levers are 50 x 40% = 20 TWh. Carbon savings are estimated using
default emission factors.

The Product Factsheets included in the Part B Annexes of this report provide further detail into

the assumptions behind the estimates for potential savings. Additional research is required to
confirm these estimates and provide more accurate saving figures.
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Table 4.1 Highest BAT Potential Savings from the Task 4 Shortlisted Products

Maximum technical potential ~ Savings that can be achieved

savings (with BAT) with a mix of policy levers
Carbon Carbon
Product Group Energy (TWh) (MtCO2e) Energy (TWh) (MtCO2e)
Non-Domestic Building
Automated Control Systems 50.50 9.67 20.30 3.89
Domestic Building Automated
Control Systems 25.63 4,76 10.30 1.91
Curtains, blinds, doors and
covers for refrigerated display
] 15.40 3.16 8.29 1.70

cabinets
Hobs

10.87 2.02 3.13 0.58
Servers

7.92 1.62 3.18 0.65
Space Heaters

7.65 1.44 1.67 0.32
Refrigerating appliances with a
direct sales function 5.99 1.23 3.23 0.66
External Power Supplies

5.50 1.13 221 0.45
Water Pumps

4.59 0.95 1.84 0.38
Standard air compressor 1.66 0.34 0.67 0.14

4.1.2 Estimated energy and carbon savings for the top 10 shortlisted product
groups

The savings for non-domestic Building Automated Control Systems (BACS) are calculated
assuming these systems can save up to 71% of
of its electricity consumption. This leads to the highest energy and carbon savings across
shortlisted product groups when considering the average energy consumption of buildings in

the UK and the number of systems that could be installed or upgraded. The potential savings
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that can be achieved by domestic BACS are proportionally lower T up to 26% savings to gas
consumption and 8% savings to electricity consumption 1 but the average energy consumption
of buildings and the number of systems that could be installed or upgraded in the UK also lead
to a large savings potential. The Benefit to Cost Ratio (BCR) for achieving BAT savings is
higher than one for both domestic and non-domestic BACS, suggesting that the benefits
created by installing or upgrading these systems outweighs the costs.3?

Savings for retrofit measures for Refrigerated Display Cabinets (RDCs) have been calculated
assuming that curtains, blinds, doors or covers are installed in these units, which can reduce
the energy consumption of a unit. Maximum energy savings are up to 40% with the installation
of doors specifically, which are the most efficient retrofit measures. The BCR for achieving BAT
savings is greater than one for these measures suggesting that the benefits created by
retrofitting an RDC outweighs the retrofit costs.

The savings for professional hobs are mostly attributable to switching to induction hobs, which
can be up to 53% more efficient than solid plate / cast iron hobs and up to 81% more efficient
than gas hobs. The BCR for achieving BAT savings is greater than one for both cast iron/hot
plate and gas hobs, suggesting that the benefits created by switching from these technologies
to induction hobs outweigh the costs. Although future emission savings are available from fuel
switching, these emission savings rely on timelines to decarbonise electricity. As the analysis
undertaken did not include a time-series element, this impact was excluded from the analysis
for all product groups.

The space heaters product group includes space heaters, combination heaters, packages of
space heater, temperature control and solar device and packages of combination heater,
temperature control and solar devices. For estimating energy savings, these have been split
into two specific products: gas boiler space heaters and heat pump space heaters. Most of the
savings that can be achieved for this product group (84%) relate to gas boilers as these have
large average sales figures (around 1.7 million units per year) and consume a considerable
amount of energy (up to 12,500 kWh per year per unit). Highly efficient gas boiler space
heaters can consume up to 3% less energy than average products. However, the BCR for
achieving BAT savings is lower than one, suggesting that the costs for achieving savings might
outweigh the benefits.

The servero6s product group has been split into
servers. Most of the savings that can be achieved for this product group (87%) relate to the

datacentre servers as these have large average sales figures (around 1 million units per year).

BAT servers can consume up to 30% less energy than average products. The BCR for
distributed I T servers is slightly | ower than
higher than one, suggesting that costs outweigh benefits for the former, but not the latter.

Refrigerating appliances with a direct sales function include refrigerated display cabinets
(RDCs), beverage coolers and ice cream freezers. Most of the savings that can be achieved
for this product group (91%) relate to RDCs as these have the larger average annual energy

82 0 provides further detail on the BCR.
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consumption (up to 28 MWh/year). BAT RDCs can consume up to 50% less energy than
average products. The BCR for achieving BAT savings is greater than one for these
refrigerating appliances, suggesting that the benefits created outweigh their costs.

The external power supplies (EPS) product group has been split into large EPS (for laptops,
scanners, inkjet printers and power tools i power greater than 50W) and small EPS (for other
smaller electronics, such as portable audio, DECT and mobile phones, tablets, power tools,
electric toothbrushes i power lower than 50W). Most of the savings that can be achieved for
this product group (61%) relate to the small EPS as these have large average UK sales figures
(up to 72 million units per year). BAT small EPS can consume up to 47% less energy than
average products. The BCR for both small and large EPS is lower than one, suggesting that
the increased cost of a BAT unit might outweigh the energy and carbon savings created.

Savings that can be created from UK sales of BAT water pumps have been calculated
assuming that these units can be up to 28% more efficient than average ones. The BCR for
achieving BAT savings is greater than one, suggesting these would be cost-efficient savings.

Savings attributable to UK sales of standard air compressors have been calculated assuming
that these units can be between 47 20% more efficient than average ones, depending if
product or system efficiency is improved. The BCR for achieving BAT savings is slightly higher
than one for standard air compressors, suggesting that the benefits created by upgrading
these products outweigh the costs.

Benefit Cost Ratio

The Benefit Cost Ratio (BCR) evaluates the value for money of achieving technical savings.
A simplified BCR has been estimated for shortlisted products through dividing the energy
and carbon savings (in £M) by the additional cost of BAT units (also in £M).

A BCR greater than 1.0 indicates that the benefits are greater than the costs and that BAT

improvements are cost-efficient. Although the values estimated in this study are high-level

estimates, they should give some indication of the size of the benefits that can be achieved
compared to the cost of achieving them. The Table 3.2 presents specific products with the

highest BCRs, where savings can be achieved at the lowest costs.

Table 4.2 Highest Benefit to Cost Ratios for the Task 4 Shortlisted Products

Specific Product Benefit Cost Ratio

NondomesticBuilding Automated Control Systems
(Electricity) 27.9

Refrigeration compressors 154
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Specific Product Benefit Cost Ratio

Water pumps 15.3
Nondomestic Building Automated Control Systems (( 9.5
Refrigerated Display Cabinets 8.6
Electric storage water heaters 8.6
Hobs (Cast iron/Hot plate) 8.4
Ice cream freezers 6.0
Space heaters (heat pumps) 4.7
Hobs (Gas) 3.7

4.2 Further analysis of circular economy related horizontal
measures

The purpose of Task 4 was to carry out further analysis of the shortlisted horizontal measures
and the outputs presented in the form of case studies. At the time of writing, the preparation of
the horizontal measure case studies is on-going, and the outcome will be published later in a
separate report.

The horizontal measure case studies present a description of each horizontal measure,
applicability to product groups, potential impact, and scale of opportunities within policies,
legislation, and standards, enablers for implementation, identify the main initiatives and best
practices already in place, the key stakeholders and challenges, opportunities and proposed
next steps and recommendations.

4.3 Further analysis of energy related horizontal measures:
Standby and off-mode energy consumption

4.3.1 Products in scope of current regulation

A horizontal EU Ecodesign regulation is in place in the UK to provide minimum energy
performance criteria affecting a tiporRegulaton(BWY st a
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No 801/2013 amended the original standby regulation (EC) No 1275/200832. The 2008
regulation placed requirements for standby and off mode electric power consumption of
hfel ectrical and electronic household and
main groups: Household appliances, Information technology equipment for domestic use,
Consumer electronics equipment and toys, leisure, and sports equipment.

of fic

The original regulation covered imposed off-mode and standby mode maximum limits noted in

Table 4.3.

Table 4.3 Standby Regulation No 1275/2008 maximum consumption requirements

Implementation date Off-mode power Standby mode Standby mode with
information or status
display

01 Jan 2009 1.00 W 1.00 W 2.00 W

01 Jan 2013 0.5WwW 0.5wW 1.00 W

The 2013 update to the Network Standby regulation3* provided requirements to standby mode

of products connected to the internet. The maximum limits for network standby consumption
ranges from 3 to 12 Watts based on the type of network connectivity.

Table 4.4 Network Standby Regulation No 801/2013 maximum consumption requirements

Implementation date HiNA equipment Networked Non-HiNA equipment Networked
standby standby

01 Jan 2015 12 W 6 W

01 Jan 2017 8W 3W

01 Jan 2019 No change 2W

A distinctionismadeforinet wor ked equi pment with high
equipment with one or more of the following functionalities, but no other, as the main
function(s): router, network switch, wireless network access point, hub, modem, VolP
telephone, video phone. Stricter limits are set for non-HiNA networked equipment.

33 Ecodesign Standby regulation No 1275/2008 https://eur-lex.europa.eu/legal-
content/EN/TXT/PDF/?uri=CELEX:32008R1275&from=EN

34 Ecodesign Networked Standby No 801/2013 https://eur-
lex.europa.eu/LexUriServ/LexUriServ.do?uri=0J:L:2013:225:0001:0012:en:PDF

net w
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4.3.2 Products excluded from the current regulation
The regulation currently has some exemptions. These are:

1 Products equipped with electric motors operated by remote control

1 Products placed in the market with low voltage external power supplies
1 Professional equipment (white goods and IT)

1 Other office equipment not stated in Annex | (e.g., business equipment).

Large printing systems are included in the Network Standby regulation but are exempt from the
maximum standby consumption requirement. Other products such as televisions have unique
standby requirements included in product specific Ecodesign regulations.

Products equipped with electric motors operated by remote control

This category applies to adjustable furniture and local building controls. The technology used
to activate electric motors requires a similar amount of power compared to current standby
levels. The 2017 review study on the Standby regulation found that 76% of the sampled
adjustable furniture already met a standby consumption under 1W. Local building controls can
meet the network standby consumption values without incurring significant cost. Local building
controls market share is estimated to grow by 5% a year. The review study estimated there
was a case to add these products to the standby requirement list.

Low voltage external power supplies (LV EPS)

The standby regulation does not apply to equipment placed on the market with a low voltage

external power supply. These appliances are subject to the External Power Supply (EPS)

regul ati on, whilcoha dpor orveiqduei sr eamefinnto t thnaly regukatios.t r i c t
However, there is an increased number of devices (such as mobile phones) that fall into this
exemption. There are currently few data points available to determine if these technologies can

meet the standby criteria. Although the energy savings opportunity is estimated to be low, the

review study recommended to include an information requirement for these products to gather

data for future policy.

Professional white goods

Professional white goods need to harmonise low power modes with a test standard to measure

the current performance of these goods. Until this takes place, it is not recommended to

include them into the regulation. Because this product group has the potential to include
additional |l ow power mBdesdbwdp the devViaewtsbn
regulating standby consumption should be done as part of an Ecodesign regulation on these

products rather than being added to the scope of the horizontal measure.

Professional IT equipment

This category is mainly composed of imaging equipment and display products intended for
office use. There is already a voluntary agreement for imaging equipment, which does not
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include a standby requirement, but does include an estimation on Typical Energy Consumption
(TEC). This is an all-inclusive measure of annual consumption. For electronic displays, the
Ecodesign regulation was updated in 2019 with standby limits as follows: off-mode 0.3W,
standby mode 0.5W and network standby mode of 2W, along with additional allowances for
special features. Subject to Parliamentary approval, these requirements will be implemented in
GB in 2021. The research team determined that there was insufficient data on professional IT
equipment to make a horizontal policy recommendation.

Office equipment not included in standby regulation

Products such as paper shredders, laminating machine, binding machines, are not included in
the current standby regulation. The review study estimated the potential savings to be small as
the products already have a low standby consumption and are estimated to diminish in offices
as workspaces move away from paper.

Large format printing equipment

The study showed that most of the larger format printing equipment would be able to comply
with the standby/off-mode requirements of 0.5W and the requirements from the network
standby regulation. However, the savings resulting from their inclusion in the regulation are
estimated to be small due to limited stock (below 0.01 TWh/year in the EU by 2030).

4.3.3 Potential changes to the current regulation

Current requirements for off-mode and standby mode consumption are both limited to a
maximum of 0.5W (up to 1W with a status/information display). According to the review study,
most products currently in scope would be able to meet a revision of off-mode and standby
consumption from 0.5W to 0.3W. In September 2017, a Commission regulation draft was put
forward, which proposes to lower off-mode consumption to 0.3W.

For the networked standby consumption of non-HiNA equipment to meet 2W by 2019, the
review study determined that this was a challenging target for some of the product types.
Based on data collected, the study concluded industry would be able to meet this requirement.
As this requirement to networked standby has only come into effect in 2019, it is advised to
gather further data before considering a further review of networked standby consumption.
Networked equipment is included in the September 2017 draft regulation, such that their off-
mode consumption maximum to be reduced to 0.3W.

4.3.4 Recommendations

BEIS should consider the following measures to enhance energy savings from the Standby
regulation:

For the products in scope of the current regulation, BEIS should consider limiting off-mode
consumption from 0.5W to 0.3W. Following the study results, this requirement could also be
extended to standby consumption.
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The standby review study recommends extending the scope of the regulation to products
equipped with electric motors operated by remote control. The study recommends only
applying the existing standby regulation of 0.5W rather than push to 0.3W. The draft EC
regulation from 2017 included these products into the scope of the regulation at 0.5W for
standby and 0.3W for off mode. Further data gathering is recommended before including
further technologies into the extended scope.

The review study recommended that network standby requirements not be enhanced at this
time. Data should first be collected on the effectiveness of the 2W limit implemented in 2019.

The study also recommended that clarifications to the following terms should be made in the
regul ation: ¢éreactivation functiond, O6main fun
network~6. This is to avoid problems with inter

4.4 Discussion of energy related horizontal measures: Smart
appliances

4.4.1 Defining smart appliances

Il n the 2018 Smart Appliances Consultation, BEI
those which are connected and are able to modulate their electricity consumption in response

to signals, such as price. This definition focuses on appliances that have the greatest

opportunity for demand side response (DSR). DSR is the way that consumers can engage with

the energy system, turning up or down their consumption in response to signals, such as price.

PAS 1878 was published by the British Standards Institution in May 2021 specifying the

requirements for an Energy Smart Appliance (ES
enabled and able to respond automatically to price and/or other signals by shifting or
modul ating its electricity consumption and/ or

ESA architecture, communications, cyber security, general functioning, and specific
requirements for EV, battery storage and HVAC applications.

A broader definition used by the ETL programme describes smart technologies as
technologies or products that are communications enabled and have at least one of the
following capabilities: respond automatically to signals by shifting or modulating their energy
consumption; adapt and control their operation to optimise energy consumption according to
user needs and local conditions; and provide operational information to users and owners such
as fault detection and maintenance requests.

4.4.2 Policy landscape

There are currently no regulations on smart functionalities. Developments within the energy
industry and flexibility markets however are happening at pace. There are regulations and
codes (for example The Electricity Capacity Regulations 2014, Grid code and Distribution
Code) that define and refer to DSR. The core activities on smart technologies to date are from
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the British Standards Institute (BSI), Ecodesign and the Smart Readiness Indicator. The

O0Aut omated and El ectric Ve&dvermmentmwefsthodgh Act 201
secondary legislation to mandate that all EV charge points sold and installed in the UK to have

smart functionality and meet minimum device-level requirements.

The BSI Energy Smart Appliances Programme covers research into smart EV charge points
and smart domestic appliance standards to support the establishment of a testing and
certification regime. The Publicly Available Standard (PAS) 1879 was developed by the
programme for the demand side response operation of energy smart appliances. A further PAS
1878 was released in May 2021 detailing Energy Smart Appliances i System functionality and
architecture specifications.

The Ecodesign Preparatory Study on Smart Appliances (Lot 33) analysed the technical,
economic, market and societal aspects that are relevant for a broad market introduction of
smart appliances. In 2018, the study was completed with several proposed policy option
recommendations for smart appliances. Notable recommendations are the addition of an
energy smart icon to labels, information requirements, privacy protection, interface flexibility
and interoperability recommendations.

Smart Readiness Indicator (SRI) is an instrument for rating the smart readiness of buildings.
This voluntary scheme will assess the technological readiness of buildings to interact with their
occupants and with connected energy grids and to operate more efficiently.

With the focus to increase smart grid capabilities, BEIS and Ofgem published the Smart
Systems and Flexibility Plan (SSFP) in 20173, With regards to smart technologies, this plan
has delivered a cyber security risk assessment and the BSI PAS standard review on smart
appliances. According to the plan, by 2022 all homes would be offered smart meters, cyber
security would be regulated for smart products and a smart appliances regulation would be
developed.

Other initiatives are contributingtothe devel opment of a fismart tech
are the Smart Data Strategy and Energy Data Taskforce and the Energy Networks Association
(ENA) Open Networks Project.

4.4.3 Assessment of product groups with smart potential

Table 1.1 details the number of products from the Ecodesign workplan study which have a
smart potential capability, from 30 to 42%.

35 Upgrading our Energy System i smart systems and flexibility plan | Ofgem
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Table 4.5 Proportion of product groups evaluated in this study with smart potential

Products with smart Total number of products Percentage (%)
potential listed

Task 2 Long List 81 262 30%

Task 3 Short List 63 187 34%

Task 4 Further Analysis 11 26 42%

The products with smart potential included in Task 4 are:

Standard air compressors

Low pressure air compressors

Oil free air compressors

Air conditioners

Space heaters

Water heaters

Building Automated Control Systems
Servers

LED lamps and luminaires

Water pumps

Refrigerating appliances with a direct sales function

Refrigerated containers

= -4 -4 -4 -4 -4 -4 -2 -2 -5 -2 -2 -2

Professional dishwashers

4.4.4 Energy saving potential

The energy savings potential of smart technologies can be classified into two categories:
energy optimisation and DSR.

~

Energy optimisation metric is not entirely a 0
products. For example, HVAC systems could be optimised using an appropriate Building

Automated Control System (BACS) is installed. This system does not necessarily need to be
connected to the internet to function.

However, internet connectivity via a smart appliance would enable energy consumption to be
optimised by remote control. For example, a residential BACS system or smart appliance
would allow a user to turn off their heating system when they are not home, saving energy. In
addition, in built functionality would remove the need to install local hardware to control
devices.
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DSR requires smart appliances to enable a response to grid conditions, ramping up or down
local consumption based on external signals. Although this does not necessarily provide an
energy saving, changing the time of use can provide the energy system with efficiencies from
reducing peak load power demand, reducing storage requirements, and curtailing energy
system loses.

Estimating DSR and smart appliance specific energy savings is challenging, and would require
assumptions around uptake of smart appliances, participation in smart energy tariffs and
occurrences of remote signalling and durations of responses.

Energy Star has identified the Smart Home Energy Management System (SHEMS) program
which has recognized smart thermostats, lighting, and appliances to deliver energy savings for
domestic users.

4.4.5 Trade-offs

A key trade-off from smart functionality would be on the increased standby energy

consumption of the smart appliance. Under Network Standby Regulation No 801/2013, devices
connected to the internet may have a fAinetwor ke
Anedn NAO equi pment. AHIi NAO are networked equi pn
provide connectivity services such as a router, network switch, wireless network access point,

hub, etc. These devices have an allowance of 8W.

Non-HiNA equipment are any other device with an internet connection, which have a standby
consumption allowance of 2W. For products without a network connection, the maximum

allowed standby consumption is 0.5W (or up to 1W if the device has an information or status

di splay). Most smart appgHiiNaAmc e sT heer es wd ltaashs b ao
therefore is likely to increase the standby consumption of devices. This is expected to be small
compared to the unlockable benefits from DSR, however a further study should review these

benefits to determine comprehensive trade-offs.

Smart devices would also increase data transmission on the telecoms grid. Although this is not
of concern to the end user, it could increase the energy footprint of the country as power is
required to operate the modems, hubs, cables and datacentres. However, improvements in
telecoms technology suggest that the energy cost per unit of information transmitted is very
small and decreasing (has been calculated as 0.06 kWh/GB in 2015, an estimated decrease
since 2000 by a factor 170). Because of this, there is unlikely to be a trade-off related to the
telecoms related energy consumption of smart appliances.

4.5 Energy related policy lever assessments

An understanding of existing UK energy efficiency related policy levers that cover energy-
related products was needed to help assess the potential for applying levers to the shortlisted
product groups. We focused on national level policies and excluded any local authority or
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municipal policy levers. The search also focussed on non-MEPS and labelling policy levers,
since there is already a good understanding of these levers from other work.

After identifying relevant policies, we identified the sectors affected, the specific participants,
the proportion of the sector/market affected, its status (operating or ended) and its location. We
then identified the products covered to identify the shortlisted product groups that were already
included. This helped to form judgements used in the factsheets around the time to either
implement new policy levers or to include shortlisted products into existing policy levers.

We then carried out additional research to identify if evaluation studies had been completed
that would allow us to assign potential impacts related to a new policy lever being applied to a
product group.

Table 4.6 provides a summary of this research. We identified 30 different existing policies in
the UK, GB or its constituent countries which corresponded to the different policy levers
identified for energy-related products. Only 17% of these policies had associated evaluation
studies, and just five contained impacts at a product level. The coloured cells highlight where
impact data were found and where data were found that could potentially be used as proxy
information for product groups. The actual policies and associated details are contained in 0.

Table 4.6 Summary of UK policy levers

UK Policies Impact data Impact data that can be

used as a proxy?

MEPS 2 1 0
Mandatory label 2 0 0
Voluntary endorsement label 2 0 0
Obligation scheme 3 2 2
Public procurement 3 1 0
Communications campaign 3 0 0
Advice/aid in implementation 4 1 0
Grants, subsidies, loans 8 3 3
Taxes on poor performing products 1 0 0
Technology deployment/diffusion 2 0 0
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UK Policies Impact data Impact data that can be

used as a proxy?

As mentioned in Section 3.4, we also carried out research to identify policies in the rest of
world (RoW) to help with understanding policy levers and their potential impacts if applied to
the UK or its constituent countries. Evaluation studies were sought to help assess future
potential impacts of the policy levers on the shortlisted product groups. The results of this effort
are summarised in Table 4.7. 56 policies were identified, and impacts were identified for 30%
of them. The coloured cells highlight where impact data were found and where data were
found that could potentially be used as proxy information for product groups. However, impacts
were not reported in a way that they could be used to inform assumptions on potential impacts
of shortlisted product groups and policy levers.

Table 4.7 Summary of RoW policy levers

RoW Impact data Impact data that can
Policies be used as proxy?

MEPS 12 4 0

Mandatory label 16 5 0

\Voluntary endorsement label 3 0 0

Obligation scheme 1 1 0

Public procurement 5 0 0

Communications campaign 0 1 0

Advice/aid in implementation 8 1 0

Grants, subsidies, loans 9 3 0

Taxes on poor performing products 3 2 0

Technology deployment/diffusion 7 2 0

Totals 64 19 0

Evaluation studies related to policy levers in the UK and RoW were primarily available at a
policy level, sector level, or building level. Policy level impact reporting means that only
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aggregate emission savings were reported, and because most policy levers influence a range
of products, including those that were not shortlisted (e.g., insulation measures), it was not
possible to disaggregate the savings into component products. The same issue was found in
evaluation studies that reported savings with more granularity, such as those that reported
sector-based savings, or building based savings.

Where impact estimates were reported at a product level, two of the three examples related to

the O60Grants, subsidies and | oa menératipndechnalogiesl ev er
via the Renewable Heat Incentive and the Smart Export Guarantee, so were unable to be used

as proxy data since these studies focused on renewable energy related policy levers. Only the

Salix Finance loan scheme?® reported on energy efficient products and noted that 50% of the

schemes were related to lighting, and 10-20% of savings reported were due to these lighting
measures.

Product level impacts were found for two obligation schemes: ESOS?’” and ECO®*®. The ESOS
evaluations suggested that only 2-9% of installations of energy efficient products were directly
attributable to ESOS, with 12% of the installations related to external lighting and 10%
attributable to LED replacements. The ECO scheme evaluation study reported that of all
measures installed to 2020, 64% were insulation based and 36% were related to new boiler or
other heating products. Only 6% of the lifetime emission savings due to ECO were attributed to
boilers.

As a result of the limited evidence identified, it was not possible to assign potential impacts due
to product group and policy | ever combinations
attributed to the impact column in the policy lever suitability table contained in each factsheet.

Despite this general lack of insight, a few useful findings were identified relating to the impacts
reported for ESOS, ECO and Salix Finance. The main finding is that these policy levers
covered only a small proportion of the non-domestic market, which would limit the scope of
savings potential compared to MEPS and mandatory labelling measures, which cover the
entire market. The evaluation studies also found that direct attribution of savings to a non-
mandatory policy lever is challenging, especially for policy levers that require provision of
information or reporting of information.

These findings indicate that future analysis of the proportion of technical savings potential that
could be achieved would immediately scale down by the market coverage of a policy lever, and
then scale down further based on assumptions of proportion of savings that are cost-effective.

36

https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment data/file/730976/Public-
sector-enerqy-efficiency loan scheme evaluation Interim Report Final.pdf

37 https://www.gov.uk/guidance/energy-savings-opportunity-scheme-esos
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https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment data/file/937748/Headli
ne Release - HEE stats 26 November 2020.pdf
https://www.gov.uk/government/statistics/household-energy-efficiency-statistics-headline-release-november-2020
https://www.ofgem.gov.uk/system/files/docs/2019/03/energy company obligation eco2 csco final report.pdf
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It would then scale down even further based on estimates of savings that are directly
attributable to a policy lever.

4.5.2 Summary of stakeholder feedback related to policy levers

A Task 3 question asked, AWhat policy |l evers s
groups?0 Task 4 requested more general feedbac
policy levers. A summary of general stakeholder responses has been included here. Product

specific feedback is included in the factsheets.

A few themes emerged from the feedback. Stakeholders acknowledge the importance of
MEPS for many, but not all product groups, particularly the groups that are components of
complex systems. In these cases, views expressed that MEPS may not be the best
intervention when system wide savings are available. Test standards and market surveillance
were also mentioned as critical to the success of MEPS. Stakeholders said MEPS should also
be technology neutral.

Fiscal incentives at all levels were popular and could incentivise manufacturers and purchasers
to invest in developing and purchasing energy efficient equipment.

Building related policy levers were also suggested as ways to improve the uptake of more
efficient products. Indeed, building related policy levers could be suitable for complex products.
Several stakeholders referred to the Future Homes and the Future Buildings Standards under
development by the Ministry of Housing Communities and Local Government (MCLG). These
two standards, once implemented, will set out requirements for a low carbon future for
domestic and non-domestic buildings.

A summary of the responses by stakeholder type are provided below:

11 Manufacturers and 1 importer responded. They indicated a variety of views, including a
preference for voluntary levers and supplier focused incentives as well as MEPS as they
ensure a level playing field. They also expressed that MEPS only make sense with effective
market surveillance and indicated a preference for point-of-sale information online and in store
rather than product labelling. Related to MEPS and market surveillance, manufacturers also
expressed the importance of test standards. Grants to upgrade products used in commercial
buildings were also proposed. Manufacturer feedback also indicated that policy levers should
focus on emission reductions rather than energy efficiency and that MEPS should be
technology neutral. A few manufacturers also highlighted the risk of regulatory divergence with
the EU, considering that it is common for manufacturers to serve both markets and divergence
could increase costs to consumers. A manufacturer also stated that divergent legislation
should come from a very strong evidence base and that the default position should be to align
with future EU MEPS.

6 Trade associations responded. In addition to product specific comments, they provided a
variety of more general comments on policy levers. Some recommended a strong focus on
improving market surveillance as non-compliance with existing regulations can affect energy
saving projections. Another mentioned the importance of setting material efficiency
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requirements on a product-by-product basis rather than a horizontal approach. This, they
argued, would help avoid pitfalls related to a one-size fits all approach. This association also
recommended adopting a voluntary endorsement label that is widely used in other markets.
The importance of setting appropriate timelines for new regulations requiring product redesign
was also raised. A trade association suggested that two years is needed for consumer
electronics to avoid disrupting market access and innovation.

3 Consultants responded. They fed back that MEPS are the most powerful policy tool and
should form part of any policy mix. They also expressed support for labelling policy levers.
They mentioned obligation schemes related to new build and refurbishment of homes and
communication campaigns to support these measures. Another consultant supported MEPS
that are fuel neutral.

1 Environmental NGO responded. They mentioned that mandatory labelling linked to MEPS
are ten times more effective than voluntary schemes not linked to MEPS.

1 Public sector stakeholder also suggested mandatory and voluntary information provision and
labelling schemes alongside MEPS. They said information provision should be around
expected product lifetimes. The stakeholder also mentioned Government and non-SME
purchasing of efficient products should be mandatory, with SME purchasing being voluntary.

Stakeholders responding to the BEIS ErP Call for Evidence?® expressed the most support for
the following policy levers. A stakeholder noted the lack of impact evidence of these types of
policy levers from the literature review and recommended that a trial and test approach be
taken with any new policy levers.

Public procurement including improved reporting (15 responses)

Fiscal incentives to promote business investment, VAT reductions, and measures to support
purchases of energy efficient equipment (15 responses)

Communication campaigns related to purchasing equipment, retailer training, recycling
promotion, and explaining existing fiscal incentives (12 responses)

Obligation schemes (9 responses)

Technology deployment and diffusion (6 responses)

4.6 Policy lever discussion

This section summarises key themes which came from the policy lever analysis.

Policy levers that are technology neutral (e.g., those that provide an energy or emissions
reduction target only) will almost always be fulfilled by the lowest cost interventions. This

39 https://www.gov.uk/government/consultations/energy-related-products-call-for-evidence
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usually relates to building fabric improvements, particularly different forms of insulation.
Insulation is low cost, relatively quick to install and has a long lifetime.

In nearly all cases, horizontal measures related to material content and declaration and
minimum warranty/guarantee periods, are deemed relatively quick to implement, as they are
independent of other policy levers. However, there are costs associated with this which should
be better understood.

Public procurement programmes may need to improve their reporting to understand impacts
from Government Buying Standards. In any case, adding additional products to the list, and
reviewing and revising existing standards to reflect the current state of play are low-cost
measures that would bring additional benefit to the public sector.

Voluntary endorsement labels only identify the best performing technologies, so are best suited
for products with a range of energy performance or energy saving add on technologies such as
doors on refrigerated display cabinets.

Space and water heating products, as well as other components in a heating system, have
considerable scope for energy efficiency improvements, but there are many complexities due
to the systems nature of these products. A holistic approach should be considered with long-
term ambitions clearly spelled out. There are also many stakeholders and policy makers that
can influence the energy performance of heating systems across all sectors. Building level
policy levers could be a good candidate for future policy levers as heating system efficiency
ultimately depends on the building itself. Any new systems related policy levers much consider
the Future Homes and Future Buildings Standards that are under development. It is
recommended that BEIS and MCLG work together to ensure the compatibility and additionality
of a new systems related policy lever.

Targeted policy levers that focus on specific sectors in the economy have the potential to
initiate change more rapidly for specific product groups. Industry engagement is important to
determine the most suitable levers, but fiscal incentives, advice/aid in implementation,
technology deployment/diffusion policy could all be suitable candidates for improving energy
performance quickly.

Possibly due to the nature of the four shortlisted horizontal measures, no potential trade-offs
were thought to be likely in terms of achievement of energy efficiency savings. Conceptually,
repairability and modular design imply that lifetime extension could keep poorer performing
products on the market longer than if the horizontal measures were not present. However, it
could be argued that repairing or replacing certain modules could also improve the energy
performance of a product. So, the actual potential for a trade-off really depends on the part of
the product that fails and needs repair or replacing.

On distributed impacts of select policy levers along supply chains, it was not thought that the
distribution would change across different product groups. Any new mandatory policy lever that
requires new legislation would investigate this further through a regulatory impact assessment.

73



UK Energy-related Products Policy Study

On voluntary measures or policy |l evers that do
stakeholders should still take place, and views on these impacts should be sought.

4.7 Evidence gaps

This study identified a long list of products, consolidated, and then scored each product group
against a set of evaluation criteria. This scoring exercise provided BEIS and Defra information
to select several products to carry out further research and analysis. 26 products were
shortlisted using the evidence based scoring and other priorities and further analysis was
carried out on these product groups. The information was presented in factsheets and case
studies that can be used by Government and stakeholders to help select product groups and
policy levers to focus on in the future. Due to the large number of products assessed during the
study (e.g., 184 products in Task 3 and 26 in Task 4), limited evidence and simple
assumptions underpin the analysis undertaken. This reduced the robustness of the analysis,
which can be considered a limitation to the study. Further research is recommended to fully
evidence technology specific policy options.

Detailed studies involving primary research with industry and stakeholders will almost certainly
be needed to understand better energy and material consumption, savings potential and the
impact on carbon emissions for shortlisted products that are focused on in the future. This
research should also focus on the potential impacts on industry, end-users and other
stakeholders before new policy levers are rolled out.

Market information was generally available for shortlisted product groups or could be derived
using simple assumptions. However, shortlisted product groups that are not covered by
existing policies (e.g., heat emitters and printer cartridges) had little literature available to
provide evidence on energy performance or material composition.

The literature review undertaken to support the policy lever analysis also found little evidence
on a product group level to assist with the assessment of potential impacts for different
combinations of product groups and policy levers. Indeed, little evidence was discovered on
high level impacts of policy levers, both in the UK and RoW. Therefore, it was not possible to
make reasonable assumptions to inform the proportion of the technical savings potential that
could be achieved through new policy levers. For example, some evaluation studies identified
challenges in providing quantitative estimates of impacts and others reported metrics that were
not suitable for this study. A good example of this is the evaluation of the Big Energy Saving
Network, an advice/aid in implementation policy lever in England and Wales completed in
2014. The study reported outreach numbers in terms of vulnerable persons contacted and did
not focus on the outcomes of the contact, or the associated energy/ emission savings.

There are significant future opportunities to realise emission savings through reduced energy
and resource consumption across many types of product groups. The potential to add
horizontal measures to this policy mix is high, and a coordinated effort to apply new policy

A

|l evers in both areas should be taken. l tds wor
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additional benefits of non-shortlisted horizontal measures, and further research into these
opportunities should certainly take place.
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Annex 1 Task 3 Scoring criteria i Product groups

Task 3 scores were calculated based on the following sub-criteria. The sub-criteria are presented below alongside information on how
scores were attributed to each sub-criterion. To ensure maximum comparability between product group scores, scoring guidance sought
to keep scoring objective. The aim of this was to ensure that the research team could attribute scores to product groups in a consistent
and systematic manner.

A few of the sub-criteria are somewhat subjective in nature. Where this is the case, a small team of researchers populated the scores for
the entire list of product groups to help ensure a consistent approach to scoring.

Where no evidence was available and reasonablepro x y dat a was not available, a 6not avail ab
criteria from the criteria average. 't i s recogni s esdoresdnteredirm hi gh
other criteria would result in scores that are biased towards that single criteria. To account for this, only scores with at least 2/3 criteria

completed were considered for the shortlisting exercise.

To enable maximum flexibility of the Task 3 product group matrix, sub-criteria weighting, and in/out criteria selection functionality were
implemented into the matrix. This allows analysts to prioritise a sub-set of criteria when considering different questions.
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Al.l Market based score

|UK Imports

1 2 3 4 5 n.a.
Average units imported into the UK per year:
<10kfyr | 10-100k/yr 238&/ r 538;/ ¢ | 500Ky infor::)ation
HS6/HS8 trade data will be used with typical price per unit (PRODCOM?) to estimate units. Y Y
|UK Exports 1 2 3 4 5 na.
Average units exported from the UK per year:
<10Klyr | 10-100k/yr 2(])-8;/ r 558&/ r >500klyr inforr:r?ation
HS6/HS8 trade data will be used with typical price per unit (PRODCOM?) to estimate units. Y Y
UK Production 1 2 3 4 5 n.a.
Average units produced in the UK per year:
101- 201- no
If multiple years are available, use the most recent data point. PRODCOM/COMEXT is potential sq <10Klyr | 10-100kiyr 200k/yr 500k/yr >500klyr information
this.
|UK annual sales 1 2 3 4 5 n.a.
Annual UK Sales
. ) ) . 101- 201- no
Identify estimates of annual sales and allocate per scoring guidance below. Use EUP or ETL mod¢ <10k/yr |10-100k/yr 200K/ 500K/vr >500k/yr information
workbooks if available. If using prep studies (Task 2), scale from EU to UK using population for dor| y y
(11%) or GDP for non-domestic (15%). Or use web searches.
IMarket growth 1 2 3 4 5 n.a.
Market growth potential between 2020 and 2050: High Low High
If prep study exists, use Task 2 report. EU growth as proxy for UK. negative | negative Static (no Low growth growth no
growth growth (< 10% pe . .
growth) (>10% per|information
. S . N (>10% per| (<10% per| year)
For mature products, using historical data may be suitable for projections ear) ear) year)
Otherwise rely on web searches to find market projections, near term ones as proxy okay. Y Y
|Existing measures in place 1 5 n.a.
Are there existing energy efficiency measures in place in the UK? Measures can be mandatory (lik . No
L o . Measures i . no
minimum energy performance standards or building regs) or voluntary like ETL. measures il. .
place information
place
[Typical price per unit 1 2 3 4 5 n.a.
Typical price per unit of a typical product in this product group
Basg cases in prep study (Task 4 or 5) ea5|e.st source. Spme models will have' this. If the produgt d £0 < £10 | £11 < £10( £101 < £500 < > £2000 |. no '
consists of many different actual products, give more weight to the products with large market size, £500 £2000 information

need to calculate actual sales weighted averages, estimates okay. Use evidence spreadsheet to re|

of-envelope calcs.
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Al.2

Resource consumption (in-use phase of life cycle) scores

|Energy Consumption 1 2 3 4 5 n.a.
Market average annual energy consumption per unit (kWh/yr):
Task 4 or 5 prep study for base case or use literature review data if available. If the product group ¢ <250 KWhivr 251-500 | 501-1000 11%%% >1,500 no
of many different actual products, or different end-use (domestic vs commercial) give more weight { y kWh/yr kWh/yr kWh Ny kWh/yr information
products with large market share. No need to calculate precise sales weighted averages, estimates y
Use evidence spreadsheet to record back-of-envelope calcs.
Energy Source 1 2 3 4 5 n.a.
What fuel is consumed by the product?
Generates .
electricity or Diesel & no
If the product generates electricity, score a 1. Otherwise scoring is based on carbon intensity of fug y Electricity [Natural Gagother fossil Coal . .
consumes information
) fuels
biofuel
|Water Consumption 1 5 n.a.
Mark r nnual r consumption ni
arket average annual water consumption per unit No water Water no
This is a binary score, either it consumes water or it doesn't. consumption consumptior} information
|Other Resources Consumption 1 5 n.a.
Does the product consumes any other resources (e.g. paper, filters, toners, etc.) - please specify w No other
in the comment. Resource no
resources ] .
consumption information
consumed

This is a binary score, either it uses consumables or it doesn't.

78



UK Energy-related Products Policy Study

Al.3

Circular economy related scores (whole life of resource efficiency)

|Materia|s

3 4 5 n.a.
What is the weight of the product?
Low impact - Low-Med | ) ium | Med-High
Examples: iPhone 172 grams; 32-inch TV 11-14 kg; escalator up to 8 tonnes; industrial boiler 165 less than impact - impact - 5 4 impact - |High impact no
500gr between 100kg 100 < > 1 tonne | information
0.5 < 5kg 1000kg
CRM 1 2 3 4 5 n.a.
How relevant is the use of CRM in manufacturing the product?
No CRM Moderate High CRM no
An approach based on grouping products with similar CRM characteristics will be taken based on ¢  content CRM information
available.
Lifespan 1 2 3 4 5 n.a.
What is the product's lifespan?
Lifespan is the expected period of time during which a product remains useful to the average user . Long Medium | Medium .

A . . Long lifespan . . . Short lifespa no
user chooses to purchase a new product, not when it fails). Other terms used: lifetime, longevity, pi (>15yrs) lifespan (1( lifespan (74 lifespan (4 (<4yrs) | information
life, service life, duration of use, life cycle. Use model inputs if possible. 15yrs) 10yrs) 7yrs)

For products with a prep study this info can be found in the End-of-life section (task 4 or 5). For oth
products, search product specifications or consumers studies.
End of Life - guarantee 1 2 3 4 5 n.a.
How long is the duration of the guarantee?
. ) . long medium medium short

Guarantee means any undertaking by the retailer or a manufacturer to the consumer, regarding guarantee no

- ) . . . . . . .| guarantee (>4 guarantee guarantee|no guarantee . .
quality/lifespan with a promise to reimburse the price paid; or replace, repair or handle appliances it (1-12 information
way if they do not meet the specifications set out in the guarantee statement or in the relevant years) (1-5 years months) (30 days)
advertising. Web searches for a few (3) products on the market should give you this information.

79



UK Energy-related Products Policy Study

Al4 Technical improvement potential score

|Energy consumption 1 2 3 4 5 n.a.
Maximum potential to reduce market average per unit energy consumption.
. . . . . Low Medium High Very high
Base this on Best Available Technology (BAT) performance or maximum savings possible based o . . . g . y _g no
o . . . . . No potential | potential | potential | potential potential | . .
combination of improvements in Task 6 report. We are concerned with technical potential, so do ng (<10%) | (11-20%)| (21-30%) (>30%6) information
consider costs at this point. Use web searches or BAT components (such as motors) as proxy if n 0 0 > 0
product.
[Energy source 1 3 5 n.a.
Potential for fuel switching to electricity. . Partial
No potential . .
. switch to Can switch t( no
to switch to L . . .
- electricity electricity | information
electricity
Water consumption 1 2 3 4 5 n.a.
Potential to reduce water consumptionf product doesn't consume water, input n.a.
. . . | No potential Low Medium High Very high
Same thresholds used as energy savings. There may not be much evidence here. If no evidence, i P . . 9 . y .g no
toreduce | potential | potential | potential potential information
consumption| (<10%) | (11-20%)| (21-30%) (>30%)
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Al5 Technical improvement cost & combined scores

|Energy consumption 1 2 3 4 5 n.a.
BAT cost or cost to achieve maximum savings potential High (>50% _ Medium Low -
additional Med/High cost (20- Medium Low cost no
cost) (30-50%) 30%) cost (10- (<10%) | information
20%)
Energy source 1 2 3 4 5 n.a.
Potential for fuel switching to electricity.
. o . . . Low -
0,
If no potential for fuel switching, input n.a. H|gh_ (_>50/o Med/High Medium Medium Low cost no
additional (30-50%) cost (20- cost (10- (<10%) | information
Consider cost of cheapest way to fuel switch. If components cannot be swapped out, and product cost) 30%) 20%)
switching is needed, consider marginal cost of switching to the electricity fuelled product (i.e. the
additional cost of a hybrid heat pump compared to gas boiler).
Water consumption 1 2 3 4 5 n.a.
If produ_ct doesn't co.nsume Water, input n.a. High (>50% _ Medium Low -
If there is no cost evidence, input n.a. I Med/High Medium Low cost no
additional cost (20- . .
(30-50%) cost (10- (<10%) | information
cost) 30%) 20%)
0

GHG Emissions impact - use phase

(sales x energy consumption x fuel)

Cost Efficiency of energy consumption improvement

(Maximum improvement potential x Maximum improvement cost)
Likelihood of lifetime extension

((6-price)*lifetime*guarantee)

Scores are calculated automatically. For GHG emissions, higher scores med
emissions and for Cost Efficiency higher scores mean higher cost efficiency.
scores to be determined.
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Annex 2 Task 3 Scoring criteria i Horizontal measures

The initial Task 3 scores were calculated based on the following criteria. The criteria are presented below alongside information on how
scores were attributed. To ensure maximum comparability between horizontal measures scores, a small team of researchers populated
the scores for the entire list of horizontal measures to help ensure a consistent approach to scoring. Where no evidence was available, a

ono informationd scor e wagitera franrthe britetiaeakrage dt iseecagniisaddiat athiphescoe infa single
cit erion, combined with édno informationd scores enter ed ingk cricetiah e r

Considerations from stakeholders and policy makers will also contribute to this exercise.

A2.1 Horizontal scores

Coverage 1 2 3 4 5 n.a.
Proportion of product groups that could be covered by a horizontal meas no
<10% 11<25% | 26-49% 50-74% >75% . .
. information
(to be taken from the products matrix)
Existing examples 1 3 5 n.a.
Horizontal measure being implemented? This might include examples in Not Being Planned or no
countries/ regions or for other products planned considered implemented |information
Costs 1 3 5 n.a.
What is the per unit cost of implementing the horizontal measure? High Medium Low . N .
information
Benefits 1 3 5 n.a.
Potential benefits of the implementation of the horizontal measure to redi . . no
Low Medium High . .
resources and energy demand information
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The coverage and existing examples criteria were assessed based on evidence collected by the research team. The coverage criteria
assessed the overall potential of the horizontal measure being implemented for each product in the consolidated long list and the
existing examples were based on an extensive literature review and policy analysis in the UK and other countries.

The potential costs and benefits criteria scores were based on the potential impact that the implementation of the horizontal measures
might have across the supply chain and the use of resources and energy. Evaluating actual costs of implementation of horizontal
measures will require a whole-system approach that would be more complex and would include a wider range of stakeholders and
therefore, this analysis was based on existing references and studies, per measure and product group, supported by previous

experience from the research team by engaging with different stakeholders and policy related studies. A high, medium, or low score was

assigned to identify potential increasing of cost for producers/manufacturers and consumers based on an increased product price.
Horizontal measures were prioritised where they might have a direct impact on use of raw materials and energy as well as other
measures that will be relevant for raising awareness for future regulation and/or implementation of other measures.
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Annex 3 Stakeholder feedback

A3.1 Task 2 feedback & recommendations

The following list of product groups were suggested by stakeholders to include in the Task 2

longlist. In most cases, the products were already included in the longlist of product groups. A
rationale for actions has been provided. The
single instance of being suggested were left blank.

Stakeholder suggested additions to Task . Suggestions
Action

2 long list Count

Battery chargers/batteries Already included

Out of scope as this project examines
Bio-liquids for domestic heat application products, not fuels.

Excluded as they are marketed as
energy and water saving compared to
electric kettles. High upfront cost
Boiling water taps relative to electric kettles.

Not included as not recommended by
multiple stakeholders. Could be
assessed as part of a review of the

Circulating fan >125W (man coolers) existing fans regulation.
Demand controlled kitchen ventilation Already included
Dishwashers Already included

Similar performance characteristics as
printer component of an MFDs. If MFD
shortlisted, then printers will be looked

Domestic printers at separately.
EV charge points Already included
Gas fired patio heaters Already included
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Stakeholder suggested additions to Task

2 long list

Ground and water source heat pumps

Action

Already included in space heater
product group. Categorisations

regulation categories.

attempted to map to existing Ecodesign

Suggestions
Count

Headphones/earphones

Not included as not recommended by
multiple stakeholders.

Heat pumps <400kW

Already included

Hot tubs and home swimming pools

Heaters already included.

Hybrid air coolers

Not included as not recommended by
multiple stakeholders.

Hydrogen boilers

Not commercially available

In home displays

Already included

Infrared space heaters

Already included

Multi-functional cooking pans

Use hobs for energy

Nondomestic dishwashers

Already included

Nondomestic wine chillers

Already included

Other types of compressors (standard-air)

Already included

Overhead radiant tube heaters

Already included

Portable battery packs

Already included

Pressure cooking pans

Use hobs for energy

Projectors

Not included as not recommended by
multiple stakeholders.

Refrigerators

Already included
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Stakeholder suggested additions to Task - Suggestions

2 long list Count
Not included as not recommended by

Software products multiple stakeholders.

Standard mixer showers Already included

Televisions Already included
Not included as scope is too wide to be

Toys meaningfully assessed.

Tumble dryers Already included

Variable speed circulators Already included

Vehicles Out of scope

Ware washing equipment Already included

Washer dryers Already included

Washing machines Already included

Wastewater heat recovery system Already included 2

A3.2 Task 3 feedback & recommendations

Stakeholder responses to the 4 questions on Task 3 outputs are summarised and included in
both the main body report and individual factsheets.
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Annex 4 Policy lever suitability criteria

The following criteria were used to help inform judgements on including or excluding a policy lever from the factsheets.

Policy lever

Pre-requisite for inclusion in

analysis

Exclude from policy
lever analysis

Include - potential

Include - higher potential

Minimum
performance
standards (includes
Enforcement)

Must not apply to an energy saving

add-on as they dond

energy directly. If standards exist,
then higher rating

Energy saving add-on
product

Significant consumption or market
size, standards in place or under
development.

MEPS in place or being considered,
energy performance standards exist or
under development

UK Technology
deployment and
diffusion

Small or concentrated market that
can be targeted. Market not mature
or need for commercialisation
assistance.

Mature technology and
market. No new
transformative
technologies available
or on horizon.

Market is small, concentrated (few
suppliers or end-users) or in its
infancy. Transformative
technologies not yet commercially
available.

Market is small, concentrated (few
suppliers or end users) or in its
infancy. Transformative technologies
already available.

Grants, subsidies,
loans

Need to understand which products
are most efficient so needs labelling
or to be clear technology winners.

Unable to differentiate
between performance.

Labelling in place or clear
technology winners available,
already good uptake in market.

Labelling in place and clear
technology winners available, poor
uptake in market.

Tax programmes

Mandatory labelling to identify poor
performers or poor performers are
clearly known. Cannot be a
regressive tax.

Unable to differentiate
between performance.

Labelling in place or clear
technology winners available, price
not directly proportionate to
efficiency.

Labelling in place or clear technology
winners available, price directly
proportionate to efficiency.
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Policy lever

Pre-requisite for inclusion in
analysis

Exclude from policy
lever analysis

Include - potential

Include - higher potential

Public procurement

Requires labelling of some kind or
clear technology winners.

Product group not
used in public sector
and unable to
differentiate between
performance.

Product group somewhat used in
public sector and a type of labelling
in place or clear technology winners
available.

Product commonly used in public
sector and a type of labelling in place
or clear technology winners available.

Communications
campaigns

Residential sector products only.
Requires labelling of some kind or
clear technology winners.

Non-domestic sector
product. Unable to
differentiate between
performance

Domestic sector product without
labelling but standards exist or
under development.

Domestic sector product and a type of
labelling in place or clear technology
winners available.

Energy labelling
mandatory
information labels

No prerequisites, but mostly
suitable for domestic products. May
not be suitable to an energy saving
add-on product. If standard exists,
then higher suitability.

No variation in energy
performance or a clear
winner. No standards
exist.

Wide range in energy performance,
but no energy performance
standards exist

Wide range in performance, energy
performance standards in place or
under development

Energy labelling 1
voluntary
endorsement labels

No prerequisites. May not be
suitable to an energy saving add-on
product. If standard exists, then
higher suitability.

No variation in energy
performance or a clear
winner. No standards
exist.

Wide range in energy performance,
but no energy performance
standards exist

Wide range in performance, energy
performance standards in place or
under development

Obligation schemes

Residential sector products only.
Need to understand which products
are most efficient so needs labelling
of some kind or clear technology
winners.

Not residential sector
product.

Residential sector product, but non-
essential. No labelling or standards
exist.

Residential sector product, but
essential (e.g., lighting, heating,
cooking, refrigeration). Labelling or
standards exist.
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Policy lever

Pre-requisite for inclusion in

analysis

Exclude from policy
lever analysis

Include - potential

Include - higher potential

Implementation aid
and advice
programmes

Could be applied to residential
owner/occupiers/landlords or
commercial sector building
managers. Could also target
specific industry sectors. May need
labelling or involve clear technology
winners.

Unable to differentiate
between energy
performance of
product groups.

Labelling in place or clear
technology winners available.

Labelling in place or clear technology
winners available, can be easily added
to existing scheme.
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Annex 5 Status of performance measurement standards for
shortlisted products

Outputs of performance standard review. Informed policy lever time required to implement.

Sub-sector Energy Standard Notes

Product group

performance
standards exist

Non- Commercial/lndu | Standard air Yes, in part Safety, noise standards exist and other primary/secondary
domestic strial compressors performance parameters. Some products regulated in USA
Low pressure air and China and working through EC regulation. So, they will be
compressors under development or exist.
Qil free air
compressors
Non- Commercial/lndu | Curtains, blinds, In part BS EN ISO | There is no specific test standard for this technology, but the
domestic strial doors and covers 23953- RDC standard can be adapted for use.
for refrigerated 2:2015
display cabinets
Non- Commercial/lndu | Refrigeration Yes BS EN These are the two standards within the ETL technology criteria
domestic strial compressors 12900:2013 | for refrigeration compressors
BS EN
13771-
1:2016
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Sector

Sub-sector

Product group

Energy
performance
standards exist

Standard

IEC 62087-

Domestic Consumer Electronic displays | Yes, in part 62087 covers power consumption. 62301 / 50564 covers
electronics and televisions 3:2016 standby. A mandate is being prepared by the EC, a draft of
BS EN which has been published. CLASP have published excerpts of
62301:2005 | the TMM https://www.clasp.ngo/research/all/transitional-test-
/ BS EN method-for-ecodesign-and-energy-labelling-requirements-for-
50564:2011 | electronic-displays/
Non- Cooking Hobs (all No EFCEM, the European Federation of Catering Equipment
domestic technologies) Manufacturers, has produced an industry standard for "open
flamed burners" e.g., gas. No induction hob standard.
Stakeholders also recommended BS EN 203-2-1 Gas heated
catering equipment. Specific requirements. Open burners and
wok burners and cited the BSI standard development
committee GSE/19 for gas hobs.
Multi- Generation, External power Yes BS EN This is the harmonised standard for the Ecodesign regulation
sector conversion, supplies 50563:2011
supply, storage +A1:2013
Multi- Heating, Air conditioners Yes See Depends on the size and scope of the AC, but harmonised
sector Ventilation, comment standards are published by the European Commission (EC)
Cooling adjacent for the ACs in scope of 2011 Energy labelling and 2012

Ecodesign regulations
https://ec.europa.eu/energy/topics/energy-efficiency/energy-
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Sector

Sub-sector

Product group

Energy
performance

standards exist

Standard

Notes

efficient-products/list-regulations-product-groups-energy-
efficient-products_en?redir=1
Multi- Heating, Space heaters, etc. | Yes See link in Various standards exist associated with the Ecodesign and
sector Ventilation, adjacent Energy labelling regulations
Cooling cell https://ec.europa.eu/energy/topics/energy-efficiency/energy-
efficient-products/list-regulations-product-groups-energy-
efficient-products_en?redir=1
Multi- Heating, Water heaters, etc. | Yes See link in Various standards exist associated with the Ecodesign and
sector Ventilation, adjacent Energy labelling regulations
Cooling cell https://ec.europa.eu/energy/topics/energy-efficiency/energy-
efficient-products/list-regulations-product-groups-energy-
efficient-products_en?redir=1
Multi- Heating, Patio heaters No specificatio | BS EN 14543:2017 - TC
sector Ventilation, n and safety | BS EN 14543:2017 - TC. Tracked Changes. Specification for
Cooling only dedicated liquefied petroleum gas appliances. Parasol patio
heaters. Flueless radiant heaters for outdoor or amply
ventilated area use.
Multi- ICT Computers and Mandate M545 A standardisation request M545 was published by the EC in
sector laptops indicates none 2016 covering the Ecodesign computers regulation 617/2013.
exist. Being https://ec.europa.eu/growth/tools-
developed
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Sector

Sub-sector

Product group

Energy
performance
standards exist

Standard

databases/mandates/index.cfm?fuseaction=search.detail&id=5
66

Non- ICT Servers Mandate M573 ETSI EN The EC has published a mandate (M573) in Jan '21 to the
domestic indicates none 303 European Standardisation Organisations to develop standards
exist. Being 470:2019 for the ecodesign reg.
developed EN 303470 covers active state efficiency and idle state power in
50672:2017 | response to an earlier mandate (M462).
50672 covers internal power supply efficiency and power
factor in response to an earlier mandate (M545).
Non- Motor driven Water pumps Yes, in part BS EN ISO | This standard is for a pump system energy assessment. It sets
domestic 14414:2019 | the requirements for conducting and reporting the results of a
pumping system energy assessment that considers the entire
Mandate M498 pumping system, fr-om energy inputs to the work performed as
indicate none exist the result of these inputs.
on water pump
efficiency
Non- Refrigeration Refrigerating Yes BSENISO | N/A
domestic appliances with a 23953-
direct sales 2:2015
function
BS EN
16902:2016
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Sector Sub-sector Product group Energy Standard
performance

standards exist

Non- Refrigeration Refrigerated No N/A Check out the Task 1 Scope document from the Prep Study
domestic containers www.eco-refrigerated-containers.eu.
The current Professional Refrigeration Review Prep Study
stated standards still needed to be done, but component
standards exist for safety, box construction, box insulation and
cooling unit compressors.
Multi- Small appliances | Vacuum cleaners Yes BS EN
sector 60312-
1:2017
BS EN
60335-2-
2:2010
BS EN
60335-2-
69:2012
BS EN
60704-2-
1:2015
Non- White goods Professional Yes, in part BS EN IEC | 63136 covers energy consumption and cleaning performance.
domestic dishwashers 63136:2019 | Both the DIN SPEC and NSF/ANSI standards cover hygiene /
DIN SPEC sanitisation.
10534 The fourth and final element of the standards suite is for rinse.
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Sector

Sub-sector

Product group

Energy
performance
standards exist

Standard

NSF/ANSI

There is no published standard for rinse, but one is being
3-2019 developed in Europe.
Domestic Heating, Building automated | No draft standard for comment, published Jan 2021. BS EN
Non- Ventilation, control systems 14908-9.BS EN 14908-9. Open Data Communication in
domestic Cooling (BACS) Building Automation, Controls and Building Management.
Control Network Protocol. Part 9. Wireless Communication in
ISM bands
Multi- Heating, Heat emitters Yes BS EN 442- | Part 2 covers test methods and rating. There is also a part 1
sector Ventilation, 2:2014 (specification and requirements) and part 3 (evaluation of
Cooling conformity)
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Annex 6 Summary of energy related UK policies

Full list of UK policy levers identified during this study. Note that Ecodesign MEPS and Energy Labelling are excluded from this

table.

Policies related to resource efficiency are contained in each case study.

Policy Type

Policy name

Sector
affected

Specific

participant

% of
specific
market
affected

Operating/
Ended

Location

Shortlisted product
groups included

Simple Energy
) ) Space heaters
Advice website
] o Water heaters
Advice/aid in (formerly known . . o
1 . ) Domestic | All 100% Operating England/Wales | Building automated
implementation as Energy
) . control systems (BACS)
Saving Advice :
] Heat emitters
Service)
Space heaters
) o Water heaters
Advice/aid in Home Energy ) ) o
2 . ) Domestic | All 100% Operating Scotland Building automated
implementation Scotland
control systems (BACS)
Heat emitters
Advice/aid in ] ] Space heaters
3 _ _ Welsh Domestic | All 100% Operating Wales
implementation Water heaters
Government
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% of
. : Sector Specific specific Operating/ : Shortlisted product
No. Policy Type Policy name - Location .
affected participant market Ended groups included
affected
Warm Homes
Nest scheme
not necessarily linked to
) o Big Energy a particular shortlisted
Advice/aid in . ] ]
4 . i Saving Network | Domestic | Disadvantaged | 11% Ended England/Wales | product but rather an
implementation ) )
(2013-14) - information
website/campaign
) not necessarily linked to
Energy Saving . .
o a particular shortlisted
Communications Trust '20% )
5 ) . Domestic | All 100% Ended UK product but rather an
campaign Campaign . .
information
(2005) - . :
website/campaign
] not necessarily linked to
Big Energy . .
L . a particular shortlisted
Communications Saving Week ) )
6 . Domestic | All 100% Operating UK product but rather an
campaign (2020) - annual ) )
information
event . .
website/campaign
Communications Big Energy not necessarily linked to
7 . Saving Winter - | Domestic | All 100% Operating UK . .
campaign a particular shortlisted
annual event
product but rather an
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No.

Policy Type

Policy name

Sector
affected

Specific

participant

% of
specific
market
affected

Operating/
Ended

Location

Shortlisted product
groups included

information
website/campaign

Boiler
Grants, subsidies, scrappage ) 125k
8 Domestic | Households Ended England Space heaters
loans scheme (2010) - vouchers
ended
Green Deal
o policy Space heaters
Grants, subsidies, ) )
9 | (effectively Domestic | Homeowners 100% Ended GB
oans
closed, but still Heat emitters
on gov.uk) -
Space heaters
- . Water heaters
Grants, subsidies, Green Homes Multi- Homeowners ) o
10 100% Operating England Building automated
loans Grant sector + landlords
control systems (BACS)
Heat emitters
Grants, subsidies, Renewable Heat | Multi- ) Space heaters
11 ) Homeowners 100% Operating GB
loans Incentive sector Water heaters
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No.

Policy Type

Grants, subsidies,

Policy name

Smart Export

Sector
affected

Specific

participant

% of
specific
market
affected

Operating/
Ended

Location

Shortlisted product
groups included

12 Domestic | Homeowners 100% Operating UK none
loans Guarantee
Winter Fuel
Payments,
Grants, subsidies, Warm home ] ]
13 ) Domestic | Vulnerable 11% Operating UK none
loans discount, Cold
Weather
payments
Air conditioners
Space heaters
Salix public Building automated
sector finance - control systems (BACS)
Grants, subsidies, Phase 2 Public Non- ) ) Electrical lamps and
14 ) Public sector 17% Operating GB o
loans Sector domestic luminaires

Decarbonisation
Scheme

Taps and shower heads
Building automated
control systems (BACS)
Heat emitters
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