European
Commission
I

JRC SCIENTIFIC AND POLICY REPORTS

Best Environmental Management Practice
in the Retail Trade Sector

Learning from frontrunners

Harald Schénberger
Jose Luis Galvez Martos

David Styles

2013

..... st T e

-
- <1
A\ VeRg

"’.:

Uil

-~

Report EUR 25998 EN

Joint
Research
Centre



European Commission

Joint Research Centre

Institute for Prospective Technological Studies

Contact information

Address: European Commission, Joint Research Centre, IPTS, Edificio Expo, ¢/ Inca Garcilaso 3, E-41092 Seville, Spain
E-mail: JRC-IPTS-EMAS®ec.europa.eu

Tel: +34 9544 88318

Fax: +34 9544 88300

http://ipts.jrc.ec.europa.eu/
http://lwww jrc.ec.europa.eu/

Legal Notice

Neither the European Commission nor any person acting on behalf of the Commission

is responsible for the use which might be made of this publication.

Europe Direct is a service to help you find answers to your questions about the European Union
Freephone number (*): 0080067891011

(*) Certain mobile telephone operators do not allow access to 00 800 numbers or these calls may be billed.

A great deal of additional information on the European Union is available on the Internet.
It can be accessed through the Europa server http://europa.eu/.

JRC76036

EUR 25998 EN

ISBN 978-92-79-30495-8 (pdf)

ISSN 1831-9424 (online)

doi:10.2791/1775

Luxembourg: Publications Office of the European Union, 2013

© European Union, 2013

Reproduction is authorised provided the source is acknowledged.



JRC Scientific and Policy Report on
Best Environmental Management Practice
in the

Retail Trade Sector

June 2013

Authors: H. Schonberger, J.L. Galvez Martos, D. Styles







In memoriam:

This report is dedicated to the memory of Don Litten (*21.02.1951 - 119.09.2009), who
worked tirelessly to promote better environmental management practices, and who

contributed to the development of this document.

Best Environmental M anagement Practicein the Retail Trade Sector



Table of contents

EXECUTIVE SUMMARY .ottt sttt st st nte st sneesseesseeteenseentessaesseeneens X1
A.1l. GENERAL ASPECTS, STRUCTURE AND CONTENT OF THE DOCUMENT ........cccceeunune Xiii
ALLL GENEIAl SPECES ...ttt sttt ettt b s bbb e b b e bt bt b e b e b b neere Xiii
A.1.2 Structure of the AOCUMENT ..........ccviririeirirreeeie et Xiv

A.2. ENVIRONMENTAL INDICATORS AND BENCHMARKS OF EXCELLENCE.............cc.c..... XV
A.2.1 Approach to conclude on environmental indicators and benchmarks of excellence................. XV
A.2.2 Presentation of the environmental indicators and the benchmarks of excellence..................... XV
A.3. USE Of the SRD DY SMES......cciiciicie ettt st ae e s e s aeene s XXVil
PREFACE ...ttt ettt bea e e bt e b bt b e b et s e b e bt s b ek et seebene s b et et neebene e XXX
S O OSSR XLI
Y I 4 L O I 1 OSSPSR XLITI
1 GENERAL INFORMATION ..ottt ittt see sttt se e st esseasbe e teensesseesseesseesseensesneesnes 1
11 Turnover and EMPIOYMENT.......coir it sttt sttt sb e s be st e besbeneeneas 1
111 Composition of the retail trade sector inthe EU-27 ... 2

12 Environmental issues of the retail trade SECLOr ........ccveeevere v 4
121 DITECE BSPECES. ...ttt st bbbttt e e b e e et e s besbesb e e e eneeneeneas 4
122 FgTo = ot =S 1 ol T U USRS 5

13 Social responsibility and sustainability inthe retail SECLOr ............coeieeiiiiiiineserereees 7
131 SOCial reSPONSIDIITY ..o 7

2 BEST ENVIRONMENTAL MANAGEMENT PRACTICES. ......ccootiireternenereeessieseseeieeens 9
21 Best environmental management practices to improve the energy performance of the retail
L0 L= ot (] S 9

211 ChALES SEIUCIUNE ...ttt ettt st b bbb eb e b e b 9
212 Chapter INEFOJUCTION .......cuieeiiiiieetere ettt eb et be b ebe s 9
213 SCOPE Of thiS ChaDES ........eeciiiee e 14
214 Drivers of retailer energy performance improvement ........c.coeeevererenenereneneresesieens 16
215 TeChNiQUES POIFOlIO. ...ttt et s nee 20
216 Best environmental management PracliCes.........cooevererenenerieeeeseee e 23
2.16.1 Retrofitting the building envelope for optimal energy performance....................... 23
2.16.2 Design premises for new and existing Heating, Ventilation and Air Conditioning
SYSEITIS ..ttt ettt et sttt et ettt e s e s he e s b e e s b e e b e e e e e e e s e e eRe e e Re e Re e Eeenreennenneenreenreas 35

2.1.6.3 Use of integrated design concepts for buildings..........cocoereeieninine s 49
2164 Integration of refrigeration and HVAC.........coeiiiinnineeree e 53
2165 Monitoring of storesin the energy management SyStem ..........cccveveeeveneienenenens 67
2.1.6.6 Efficient refrigeration ..o 81
21.6.7 Efficient [IGhLiNG.......ccov i 101
2168 Simple secondary measures for reducing energy consumption ...........ccececevereeeens 111
2169 Use Of alternative ENergy SOUICES........coerereriereeieriereeie st 115

22 Best environmental management practice to improve the sustainability of retail supply chains
................................................................................................................................................ 120

221 ChEPLEr SLIUCIUIE ...ttt st s b e bbb e e e 120
222 Chapter INEFOAUCTION.......coueieieieeeee ettt b e s ne e 120
223 SCOPE OF thiS CNPLES ...ttt et b 122
224 Drivers of retailer supply chain improvement ...........ccoeoverennenneseseseeeeseeees 124
225 Scientific understanding of supply chain environmental impacts and improvement

(o] 11T o 0= TSSOSO 126

2251 Identification of some priority product GroUPS.........coceeveererieerenieeseseese e 126
2252 Classification of widely used environmental standards...........cccoooveeevineininnnens 128
2253 Product category example 1: meat and dairy production............ccoceevevvererenieenn 136
2254 Product category example 2: textiles (cotton production) ..........c.cceceveeeeeeereeneene 138
2255 Product category example 3: fiSh.......coooiiiii e 140
2256 Product category eXample 4: ©Q0S .. ..cooveuererererierieresee e 141
2.25.7 Product category example 5: washing POWEN ...........cccceveierenenie e 143
2258 Product category eXample 6 SUGAN .........c.ooerereriererereeieeie e s 145
2259 Product category example 7: fresh fruit and vegetables (asparagus) .................... 147
22510 Agricultural improvement option 1: continuous improvement of conventional
01070 (8ot (1o o FS ST ST USSP 148

Best Environmental M anagement Practicein the Retail Trade Sector ii



22511 Agricultural improvement option 2: organic production...........c.cveeeverecerenenens 149

2.2.6 Best environmental management practices for supply chain improvement: techniques
(018 Y= P 152

2261 Integrate supply chain sustainability into business strategy and operations......... 159
2.2.6.2 Assess core product supply chains to identify priority products, suppliers and
IMPrOVEMENE OPLIONS.....cviiiiiitirieieet ettt bbb 165

2.2.6.3 I dentify effective product supply chain improvement mechanisms..................... 173
2264 Choice editing and green procurement of priority product groups based on third
PArtY CEItIfICAION .....ceiieiieeeeeciee e 181

2.2.6.5 Enforce environmental requirements for suppliers of priority product groups.... 193
2.2.6.6 Drive supplier performance improvement through benchmarking and best practice
iSSEMINGLION ...ttt 203

2.2.6.7 Collaborative research and development to drive widespread supply chain
improvement and INNOVELION. ...........coeirireirereee e 213

2268 Promote front-runner ecological ProduCtS..........c.ccevereerereieneneseseseseeees 219

2.3 Best environmental management practice to improve transport and logistics operations...... 228
231 Chapter INFOAUCLION .......covirieiiiiiriertee bbb 228
232 CNBPDLET SCOPE.... ittt b et b et b e bbb bt enes 230
233 Drivers of transport and 10giStiCS iMProVEMENL ............cceereeerieererese e 233
234 Best environmental management practices for improving transport and logistics
Operations: tECNNIQUES OVEIVIEW .........coueiuiiueeiieieie ettt 234

2341 Green procurement and environmental reguirements for transport providers...... 239
2342 Efficiency monitoring and reporting for all transport and logistic operations ..... 245
2343 Integrate transport efficiency into sourcing decisions and packaging design....... 255
2344 Shift towards more efficient transport MOAES ..........cocevvvererecereneeeeee 259
2345 Optimise the distribution NEIWOTK ............ccoiiriinine e 267
2.3.4.6 Optimise route planning, use of telematics and driver training..........cc.cceevevveneene. 273
2.34.7 Minimise the environmental impact of road vehicles through purchasing decisions

and retrofit MOdifiCatioNS........ccccvveeeeecere s 278

24 Best environmental management practice CONCErNiNg Waste..........coeeerreerereresieseseeneeeees 285
241 ChapLer SLIUCIUIE ...ttt bbbt e b bbb eae e e e s 285
242 Chapter INTrOAUCTION ........coueieeeieeeie ettt bbb e 285
243 SCOPE Of thiS ChADLEY ... bbb 288
24.4 Drivers of retailer waste minimisation (prevention, re-use, recycling and other recovery
(o]0l (0] 0TS FO USSR 300

245 TeChNIQUES POIFOLIO ....cvieeiieieet e 301
246 Best environmental management PractiCeS.......covveivireerereereseee et 303
246.1 Food waste minimization (prevention and reCOVErY) ........cvvrirernierenenereenennes 303
2462 Integration of waste management in retailers activities ..., 313
246.3 Return systems for PET and PE bottles and for used products..........c.cccceeevuenenee. 325
2464 Anaerobic fermentation of fOOd WaSEe.........cceevireininer e 331

25 Reduced consumption and use of more environmentally- friendly paper for commercial
o180l [Tor= 1 o] <SOSR 335

2.6 Rainwater collection and reuse to the ground at retail supermarket from roofs and parking
BIEBS ...ttt e R R b r e r b nn e 337

2.7 Influencing consumer environmental DENAVIOUF ...........cccoecicieie e 341
271 g1 0o 1 1o o TP 341
272 The example of Plastic DagS. ..o e 343

3 EMERGING TECHNIQUES/APPROACHES.......cc oottt 347
31 Improvement of energy PErfOrMENCE.........oiririire e 348
311 Building design, including HVAC: TrHOeneration .........ccccoeveeveneenensesieneeesieseenens 348
312 Refrigeration: beyond the vapour-compression CYCle.........covevvineeneneeneneeseneeeens 348

4 APPLICATION OF THIS DOCUMENT TO MICRO, SMALL AND MEDIUM
ENTERPRISES.......co ettt bbbt sttt 351
41 Implementation of Best Environmental Management PractiCes ...........cocccveveneneneneeieeienn 351
4.2 The performance of SMEs in the Retail Trade SeCtor..........ccociiiereneieseree e, 357
4.3 SMES @nd SUSLAINGDITTTY .....cveveiiriieirietcese et 360
5 CONCLUSIONS ..ottt sttt b bbbt et b et b et st b b e b e b 361
51 GENENEl BSPECES......e vttt sttt sttt st b ettt b et b e bbbt b e bt bbb e 361
52 SPECITIC CONCIUSIONS......cviiciiiieieie ettt et bbb bbb 361
53 Best environmental management PractiCeS ...t e 362

Best Environmental M anagement Practicein the Retail Trade Sector iii



531 Energy performance — including refrigerants consumption...........ccccveevenernenieenne, 362
532 Product SUPPIY ChaIN .....c.civiieee s 363
533 TranspOort @NA [OGISHICS.......ciuerieirireeire et 364
534 WaSte MBNBGEIMENT ........oceiiiieiiee e nnees 364
535 Materials consumption — excluding refrigerants consumption...........coecveveenereene, 365
5.3.6 WaaLEr MBNAGEMENT ........eeiieiirieee e e r e nneesreenrees 365
5.3.7 CONSUMES DENBVIOUI ......cvieiieieirieesiest et 365

54 Common specific key performance indicators of the retail trade sector...........ccocveerceeieneenen. 366
55 Benchmarks of excellence and linksto BEMP and related specific indicators............c.c....... 374
5.6 Recommended sector specific key environmental iNdiCators...........cccevererenenienienerieeiienene 385
GLOSSARY OF TERMSAND ABBREVIATIONS.......ccooiiiteierisee e 395
APPENDICES..... .ottt b et e bbbt e bbbt s bt b ket e b et b b ettt ne e b 399
Best Environmental M anagement Practicein the Retail Trade Sector iv



List of figures

Figure i: Bottom-up approach for environmental performance indicators and benchmarks of excellence

........................................................................................................................................ XXXV
Figure ii: Example for the definition of a benchmark of excellence — specific energy consumption for

commercial refrigeration of food in retail StOres .........coovveiererierienene e XXXV
Figureiii: Structure of the Technical Working Group (TWG)........coerererienenene e XXXVi
Figureiv: Timing for the elaboration of the Retail Trade doCUmMENt............cccovveeveeveeveece e, XXXVil
Figure1.1:  Breakdown of retail and repair sector (NACE code G.52) by type of sale, according to share

of grossvalue added iN 2006 ...........cooueriiiireriireeeeeee et e 3
Figure 1.2:  Breakdown of retail and repair sector (NACE code G.52) by size of enterprise, according to

share of grossvalue added iN 2006 ..........cceirerirerieneeene e e 3
Figure1.3:  Overview of Inputs and Outputs of the Retail Trade SECtor.........cocevvireenineinincrcee, 6
Figure2.1: Illlugtrative scheme of the integration of the energy management system with other

management StructureS in & COMPANY .........eerereerererreerereeereseesesessesesessesesessesesessesessssesesessens 10
Figure2.2:  Scheme of the Plan Do Check Act approach in an Energy Management System ............... 10
Figure2.3:  Priority of actions for the energy management system and their connection with the most

relevant aspectS Of FELAIEIS........ooi i b 13
Figure 2.4:  Main energy aspects Of StOre OPEraliONS. .........coerverereriereerie e 14
Figure2.5:  Carbon footprint breakdown of Carrefour activities and disclosure for the emissions

aSSOCIAted WIth ElECHICITY ....cveieieeeeecee e b 15
Figure 2.6:  Carbon footprint breakdown of Metro group (a) and Migros (D) ......cccoeeverinineniniinenn, 16
Figure2.7:  Specific energy consumption vs. number of stores for a sample of food retailers............... 17
Figure2.8:  Specific energy consumption vs. average sales areafor severa non-food retailers............ 18
Figure2.9:  Specific energy consumption for heating and electricity of small stores (<300 m?)............ 18
Figure 2.10: Energy losses from atypical UK commercial building through the envelope elements...... 24
Figure2.11: European climatic zones based on the number of heating degree days..........ccccoceveiiinenns 24
Figure 2.12: Draught lobby @t C&A MaINZ ENFANCE.......ceciriereeeriereeiere et seenens 33
Figure 2.13: Climate classification of European CapitalS..........coerereeiinine i 35
Figure 2.14: Hypothetical daily consumption of a representative European food retailer store............... 39
Figure 2.15: Hypothetical occupancy profile of arepresentative European retailer store..........ccceeueee. 40
Figure 2.16: Power consumption profile of a representative store where heating and ventilation are

controlled as afunction of the OCCUPANCY ........ccereririirere e 40
Figure 2.17: Examples of power profiles of a store for non-controlled and controlled HVAC systems as

AFUNCLION Of AEMAN .....ceeeeceeeee e s e e neenes 41
Figure 2.18: Energy USein EU [OCALIONS.........coociiiiriciiiieie ettt 44
Figure 2.19: Design example of aventilation system for retailers..........coeeviveinincneneinenecseneens 45
Figure 2.20: Total costs, energy costs and construction costs vs. building heat demand. ............ccccoeee. 49
Figure 2.21: Pressure-enthalpy diagram for atypical refrigerant and vapour-compression cycle........... 53
Figure 2.22: Two examples of heat recovery integration with the auxiliary heating for stores............... 54
Figure 2.23: Coefficient of performance vs. evaporating temperature and condensing temperature of the

FEFFTIQEIAiON CYCIO. ... bbb b e sb e ae e 55
Figure 2.24: Energy flow diagram (Sankey diagram) of a food retailer operation — Case A: No heat

recovery, N0 enNVElOPE IMPrOVEMENT.........coiiiiiirirereee ettt s 56
Figure 2.25: Energy flow diagram (Sankey diagram) of afood retailer operation — Case B: Refrigeration

heat recovery, N0 envVelope iMPIrOVEMENT ........ccoriirireere e 56
Figure 2.26: Energy flow diagram (Sankey diagram) of a food retailer operation — Case C: Refrigeration

heat recovery, optimiSed ENVEIOPE..........ccoiriiririere s 57
Figure 2.27: Energy flow diagram (Sankey diagram) of a food retailer operation — Case D: Refrigeration

heat recovery, high insulated envelope and heat delivery to district heating..........ccccevee... 57
Figure 2.28: Store-specific heat consumption vs. cumulative frequency for a good performer............... 58
Figure 2.29: Specific length of display cases and energy consumption for refrigeration vs. sales area... 59
Figure 2.30: Specific heating consumption vs. cumulative freQUENCY .........ccoevererernenene s 60
Figure 2.31: Integration of the recovered heat from the refrigeration cycle into the HVAC system....... 62
Figure 2.32: Heat demand vs. ambient temperature for an integration scheme example..........c.cccceee..e. 63
Figure 2.33: Payback time vs. energy savings for different scenarios of heating-refrigeration integration

............................................................................................................................................. 65
Figure 2.34: Specific heating consumption of German retailers and the associated payback time

associated if the proposed benchmark isachieved...........cocoovviiieiiincinre 66
Figure 2.35: Heating demand vs. Q/HDD parameter for IKEA buildings operating all over Europe...... 74
Figure 2.36: Corrected heat demand vs. cumulative frequency for Ikea European Stores...........ccoceveeeene 76
Figure 2.37: Indicators used frequently in the monitoring system of retailers and their connections...... 77

Best Environmental M anagement Practicein the Retail Trade Sector Y



Figure 2.38:
Figure 2.39:
Figure 2.40:
Figure 2.41:
Figure 2.42:
Figure 2.43:
Figure 2.44.

Figure 2.45:
Figure 2.46:
Figure 2.47:
Figure 2.48:
Figure 2.49:

Figure 2.50:
Figure 2.51:
Figure 2.52:
Figure 2.53:
Figure 2.54.
Figure 2.55:
Figure 2.56:
Figure 2.57:
Figure 2.58:
Figure 2.59:
Figure 2.60:
Figure 2.61.
Figure 2.62:
Figure 2.63:
Figure 2.64:
Figure 2.65:
Figure 2.66:
Figure 2.67:
Figure 2.68:
Figure 2.69:
Figure 2.70:

Figure 2.71.

Figure 2.72:
Figure 2.73:
Figure 2.74.
Figure 2.75:
Figure 2.76:

Figure 2.77:
Figure 2.78:

Figure 2.79:

Figure 2.80:

Example of random distribution of stores performance data............c.cooeerineenenecneneenn, 78

Example of cumulative distribution of stores performance data...........ccccovvveeerinenreniencnn 79
Carbon footprint breakdown of aretailer Operation...........ccoceveererrenennienereee e 81
Refrigeration energy saving measures and associated energy Savings........coevveeeeeereeneenens 83
Energy balance of an open vertical display Case........coovvririririneiieeeee e 83
Energy balance of ahorizontal display CaSe.........ccocveriririninneee e 84
Vertical and horizontal freezing display case with glass doors (with a sign saying 'Please
ChOOSE first, thEN OPEN')......iiiieii bbb 84
Vertical refrigerated display case with glass dOOrS..........coeveieiirenienieree e 85
Air duct from arefrigeration display case to the ventilation System...........ccocoeeverieieneenen. 86
Carbon footprint breakdown of atypical retailer operation ..........c.cccceveievenenenieneeneen 87
Global warming potential of several commercial refrigerants...........ccooceeevevnenienienieen 88
Comparison of energy consumption of direct evaporation refrigeration systems (CO, and
O SRR 89
Random distribution of specific energy consumption of refrigeration plants in a retailer's
division, located in central Europe, and sampled CO, plants performance...........ccccocevuenee. 90
Relative energy consumption and greenhouse gas (GHG) emissions for different
supermarket refrigeration SYSLEIMS. ..o 92
Cumulative energy consumption distribution of two real retailers (central Europe)............ 92
Contribution of refrigeration to overall specific energy consumption vs. linear energy

consumption of refrigeration cabinets in 100 stores of a regional division of a retailer in
CENEIEl BUMOPE ...t ettt e e bbbt s be e e ae e e e s 93
Indirect refrigeration for MT and cascade arrangement for CO, as the refrigerant for LT ..95
Humidity and temperature charts for a store in a 21-day period with and without glass doors

inthe refrigeration diSplay CASES.........coiiriirerie e 96
Payback time vs. Energy savings for several retrofitting costs with glass lids on vertical pen
FEfFigEration CADINELS. .......coueiiirere bbb 99
Specific lighting power, 24-hor Profile.........ccoooiiiie e 103
Vertical and horizontal natural convection flowsin double glass panes.........c.ccocccvenenene 104
Dependence of the U-value on the inclination for different types of fillings...........ccc..... 104
Average illuminances on freezer Shelf ... 106
Specific electricity consumption of three sampled stores of a non-food retailer for different
ElECHICITY USES....e ettt et b et et e e et b b sbe e e e ne e e eneas 113
Energy generation by solar photovoltaics at 17 Colruyt storesin Belgium ..........c.cccceue. 118
Installed power at distribution centres of Colruyt in Belgium ..........ccocooviiiiinicnieneine 118
Simplified value chain for a cotton garment, broken down into constituent supply chains,
indicating the major inputs and outputs, and hotSPOt SLAgES .......ccverereririeereriercreees 121
The key components Of SUSLAINADITTLY .........orrererniererer e 122
The shares of private label productsin retail sales across some European countries......... 123
Business drivers for retailersto improve supply chain sustainability ...........cccoeevineene. 124

Contributions of three major product groups to environmental pressuresin the EU25 .....126
The relative contribution of different product groups to eight environmental impacts in the

The origins and composition of GHG emissions arising during the production of 1 kg of
milk, based on average German conditions, calculated using the GEMIS LCA tool ......... 136
The origins and composition of GHG emissions arising during the production and storage
of 1 kg of frozen beef, based on average German conditions, calculated using the GEMIS

[N (o SRS 137
The contribution of processes and individual gases to GHG emissions on the egg laying
L= 1 142
Breakdown of the major sources of GHG emissions over the product lifecycle of a single
wash, under average use conditions (3.9 kg wash l0ad @t 46 °C).......ccccevvevrerieneienenenens 144
Breakdown of GHG emission sources for different sugar products............ccceeereeeieciennns 146
Breakdown of GHG emission sources for asparagus from different sources..................... 147
The complementary roles of mainstream production and organic production in driving the
innovation required to achieve sustainable farming SyStems .........ccooeverennenenienieeienens 150
Options to drive product improvement through 'push’ and 'pull’ effects...........ccceeeeeennen. 152
Key mechanisms by which retailers may improve the sustainability of supply chains, and
the roles of standards and relevant | SO-classified environmental labels............cccoeeeee. 153

Proposed sequence of key questions and actions (shaded rectangular boxes) representing
best practice for systematic supply chain improvement, divided into prerequisites or one of
tWO Strategies (SL @nd S2) .......ceiireirieriee ettt et bbb e 155
The management and implementation of sustainability objectivesin M&S............c........ 161

Best Environmental M anagement Practicein the Retail Trade Sector Vi



Figure 2.81:
Figure 2.82:

Figure 2.83:
Figure 2.84:

Figure 2.85:

Figure 2.86:

Figure 2.87:
Figure 2.88:

Figure 2.89:
Figure 2.90:

Figure 2.91:

Figure 2.92:
Figure 2.93:

Figure 2.94:

Figure 2.95:

Figure 2.96:
Figure 2.97:

Figure 2.98:

Figure 2.99:
Figure 2.100:

Figure 2.101:
Figure 2.102:
Figure 2.103:
Figure 2.104:
Figure 2.105:
Figure 2.106:
Figure 2.107:
Figure 2.108:
Figure 2.1009:
Figure 2.110:
Figure 2.111:
Figure 2.112:
Figure 2.113:

Figure 2.114:
Figure 2.115:

Figure 2.116:
Figure 2.117:
Figure 2.118:
Figure 2.119:
Figure 2.120:

Proposed method of prioritisation to efficiently identify supply chain improvement options,
depending on the level of detail required to implement different improvement options... 166
Carbon footprint of apples and kiwis from regional (European) and distant (New Zealand)

........................................................................................................................................... 170
Water footprint of fruits from different source COUNtries.........ovveeveeererievcvsesese e 170
The mgjor control options available to retailers to exert influence over their supply chains
........................................................................................................................................... 174

Flow chart representing the comprehensive control Coop Switzerland exerts over food
product suppliers, including third party certification and auditing by Coop Switzerland and

COlEDOratiNg FELAIENS ..ot 178
Ecoproducts can exert an environmental performance 'pull’ effect on entire product groups
if they become benchmarks for environmental performance...........cccccooveiinenieninncnene 220

The key role of transport and logistics operations within retail strategy and operations. .. 228
Energy consumption for key transport and handling stages in the supply of apples from
New Zealand and France and chests of drawers to consumers in France, compared with

estimated energy consumption during Production. ..........c.ecevererereineneeseseese s 229
Simplified schematic of the main transport routes for retail sector goods and waste......... 232
Major points within the T&L network considered within the six techniques (T1 to T6)
described in this chapter, and in product lifecycle optimisation (chapter 2.2)................... 232

Important factors and decision points relevant to the optimisation of retail transport and
logistics operations, categorised according to level of retailer engagement required........ 234
Factors affecting road transport efficiency and CO, EMiSSIONS........ccceverererenenenieeeens 235
Flow chart of an integrated (best practice) approach to systematic reduction of the
environmental impact of transport and logistics operations for a particular product group

........................................................................................................................................... 236
Thousand tonnes CO, eq. from different parts of Kingfisher's T& L operations, classified as
Scope 1 (direct) and Scope 3 (indirect) according to GHG Protocol guidélines............... 252

Comparative energy consumption and emissions across freight transport modes, expressed
as a multiple of the lowest emitting mode on a per tonne-km basis (2010 average from

Tremove, 2010 and IFEU, 2010). .......coioiririeiirinieeririeeseeieenis e 260
Comparison of the costs of road and rail transport over increasing distance..................... 264
Effect of increasing load and reducing empty running on specific CO, emissions for a 44
tonne gross (29 tonne net 10ad) truCK....... ..o 267

Centralised hub and consolidated platform networks (left) require additional short-distance
(10sto 100 kmy transport, but enable optimised loading and use of efficient modes for long-
distance (100s to 1000s km) transport, compared with uncoordinated systems (right) ..... 269

Energy demand from a44 t HGV over atypica driving cycleinthe UK ..........cccoeeeee. 278
The percentage of retailer fleet trucks compliant with EURO 4 and EURO 5 emissions
S 10 =10 LSRR 282
Non-Hazardous Wastes Generation in Europe for several Sectors. .......coovevvveverenenienenn 289
Wastes generation per category for different retailers and sampled stores. ..........cccveneee.. 290
Disclosure per type of waste treatment for two European retailers............ccoovevererieenne 291
Recycling rates vs. specific waste generation for several European retailers. ................... 291
Overall recycling rate vs. Waste generation per EUR million turnover .........c.ccccceeeeeene 292
Hazardous wastes generated in two different stores from the sameretailer ...................... 293
Animal by-products and food waste flowS in Spain ...........ccoceeererieeieninene e, 294
Simplified waste flow chart of retailer aCtivities. ... 302
Example of food waste management prioritiesfor retallers..........coovevvnenninenneneenn 305
Bread leftovers used for cattle feeding ... 307
Flow chart of afood donation Case StUAY .........coceerirerirenenne e 309
Temperature at reception and shelf display for fresh products............cccoereenineinenieenn 310
Rate of waste generation of fresh fruit and vegetables in retailers and potential
improvements through better preservation and reduced temperature...........ccoccveeeeereeene 311
Flowchart for recovery of materials and wastes and their re-incorporation in the supply
CRIN s 321
Environmental impact of the production of bottle-grade PET-flakes from recycled PET
BOLLIES ... e 326
Part of the return system in a Migros store, including PET bottles.........cccccevievieecne 327
Machines for returning beverage DO ES..........cooerireneinee e 328
Flow chart of the biogas plant in CH-Otelfingen, processing food and green waste......... 331
Flow chart for the biogas plants operated by ReFood in Germany..........ccccocvvevvveeeveeene 332
View of the biogas plant in CH-Otelfingen and the stack to emit the waste gas from the
combined heat and POWESN PlaNE ..........coiiiiiiiiee s 333

Best Environmental M anagement Practicein the Retail Trade Sector Vii



Figure 2.121: Rainwater collection tank (100 m®) at the Tengelmann 'Klimamarkt' in Muelheim an der

L | G T gy 7= 1 SRS 337
Figure 2.122: Trench for the infiltration of rainwater of the parking area of a supermarket .................... 338
Figure 2.123: Costs of infiltration techniques depending on the infiltration coefficient (Kf) in Germany
............................................................................................................................................ 340
Figure4.1: Distribution of numer, employees and turnover per size in the Retail Trade sector........... 357

Figure4.2:  Environmental Impact per category and per size of companiesin the Retail Trade sector 358
Figure4.3: Environmental impact per 1000 employees and per size of companies in the Retail Trade

ot (0 TP TP PP 358
Figure4.4: Environmental impact per EUR mill turnover and per size of companies in the Retail Trade
S ot (0 TP PP 359

Best Environmental M anagement Practicein the Retail Trade Sector Viii



List of tables

Tablel.l: Mainindicatorsfor wholesale and retail trade in the EU-27 for 2007 and 2008.................... 2
Tablel.2:  Someexamples of direct environmental aspects of retail activities..........cccvveveevencinienenens 4
Table2.1:  Examplesfrom REAP commitments to improve the energy efficiency of stores................ 11
Table2.2:  Energy efficiency techniques portfolio..........coiieiiiiieienesere e 21
Table2.3:  Techniques for improving the energy efficiency of the building envelope............ccccecene. 26
Table2.4:  Environmental benefits from some retrofitting packages..........ccoceereeeieninnenenenceciens 29
Table2.5:  Estimated average energy consumption of typical office buildings..........ccooooeiennieienns 30
Table2.6:  Average U-values of existing buildings and code requirements..........ccccooceverenenenieniieneens 31
Table2.7:  Economics of building retrofitting for meeting the codes ... 31
Table2.8:  Checklist for aspects and the potential retrofit aCtions()........cococevererienennienerreeseee 38
Table2.9:  Examplesof HVAC integrated approaches for new and existing buildings............cccc....... 42
Table2.10: Potential economic savings (estimated) from HVAC system renovation...........c.cccceeevenee. 46
Table2.11: Passive House requirements and measuresto achieve them..........ccccceeevevcvenceccenceccenens 49
Table2.12: Recommendations and best practices of elements for the Passive House standard.............. 51
Table2.13: Example of payback time calculation procedure for the integration of heat recovery in a

retailer building with improvement of the building envelope...........ccccoveiniinnicenene, 64
Table2.14: Energy source parameters to be controlled in a store as part of a comprehensive energy

MONITOTTNG SYSEEIM ...ttt bbbt b bt he e e e b e s b b e sbesaeeseeneeneas 69
Table2.15: Store operation parameters to be controlled in a store as part of a comprehensive energy

MONITOTTNG SYSEEIM ...ttt bbb b bt et se e e e b e sbesbesbesaesaeeneeneas 70
Table2.16: Energy-related aspects to be controlled in a store for a comprehensive energy monitoring

SYSEBIM e 71
Table2.17: Conversion factors from primary to final energy use and associated CO, emissions per final

L 1S (0| U TSP PR R P PR 72
Table2.18: Proposed prioritisation of techniques to consider for improving the energy performance of

TEFTIQEIaiON SYSLEIMS.....eiitiieiiteee ettt eb et 82
Table2.19: Energy consumption of direct and indirect refrigeration systems and TEWI calculation ... 91
Table2.20: Example calculation of TEWI for arefrigeration SyStem ..........ccoceeereeeieneneneseneneeienens 94
Table2.21: Economic balance of several refrigeration installations...........cccecvecvvie s 97
Table2.22: Lighting management concerns and energy-saving Strategies.........cccveveeveeceeseeseenveennens 102
Table2.23: Disclosure of the specific lighting load for afood retailer and for a non-food retailer...... 102
Table2.24: Properties of several lighting deVICES ..........ooi i 105
Table2.25: Energy savings from lighting system retrofitting ..........cooeevineinieneccneeeeee 107
Table2.26: Luminous efficacy and heat dissipation of lighting deviCes..........covevvireinenccneneenn, 108
Table2.27:  Implementation of renewable energy sources at retallers; SiteS.......oovvvvereineneienenieenns 117
Table2.28: Supply chain social and environmental aspects relevant to the United Nation's Global

COMPECE PrINCIPIES ...ttt ettt sb e e bt b ene s 122
Table2.29: Proposed classification of widely recognised third party environment-related standards

commonly used iN green ProCUMEIMENT ... .....e erereeiereerie et see st sbesaesse e eneseens 129
Table 2.30: Labels commonly used to identify environmental front-runner products to customers....... 130
Table2.31: An example of relevant environmental requirements contained in a basic environmental

S 2 010 1= o IO PSP U TP RTURURRSRRPN 130
Table2.32: An example of relevant environmental requirements contained in an improved

environmental StaNCard..........ccocveeeeeeieiinere e 131
Table2.33: An example of relevant environmental requirements contained in an exemplary

environmental StaNdard..........ccocveeeeeeierenere e 132
Table2.34: Summary of key stages and processes that contribute towards the environmental burden

associated with supply chains for high environmental impact product groups, and relevant,

widely-applied (or promising new, in brackets) third-party environmental standards...... 135
Table2.35: Ranking of different textile fibres according to environmental performance by MADE-BY

........................................................................................................................................... 138
Table2.36: The effect of different usage characteristics on lifecycle GHG emissions per kg wash load,

relative to the average scenario (FIrst FOW) .....cocoeeeie s 143
Table2.37: The contribution of various lifecycle stages to the environmental impact associated with

WESHING POWES USE......eueiuteteitestesueetee e eeeseestesbesaeeaeseeseeseesbesbesbesbe s st esseseenbesbesbesbesneenseneeneas 144
Table2.38:  Product carbon footprint values for different types of SUgar .........c.ccoeevereineneicnenieenn 145
Table2.39: Portfolio of approaches and techniques employed by retailers to improve supply chain

SUSEBINBDITTY ...t bbbt 157
Table2.40: Other front-runner retailers who have integrated supply chain sustainability considerations

into their business strategy and OPEratioNS ...........cvrereeeririeere e 162

Best Environmental M anagement Practicein the Retail Trade Sector iX



Table 2.41:

Table 2.42:

Table 2.43:
Table 2.44:

Table 2.45:

Table 2.46:

Table2.47:

Table 2.48:

Table 2.49:

Table 2.50:

Table2.51:

Table 2.52;
Table 2.53:

Table 2.54:
Table 2.55:
Table 2.56:
Table 2.57:
Table 2.58:
Table 2.59:
Table 2.60:

Table 2.61:
Table 2.62:

Table 2.63:

Table 2.64:

Table 2.65:
Table 2.66:

Table 2.67:
Table 2.68:
Table 2.69:
Table 2.70:
Table2.71:
Table2.72:
Table 2.73:

Table 2.74:
Table 2.75:

Description and best practice examples of supply chain environmental impact assessment

methods, ranked in sequence of implementation priority (easiest first) ........cocvvevevreeene, 167
Common indicators and potential data sources for product environmental impact
S S S0 11 | PRSP P P OPRTPURTPPRPPPRTN 168
Widely-used third party basic environmental standards applicable to product groups......183
Widely-used third party improved environmental standards applicable to product groups
............................................................................................................................................ 184
Widely-used third party exemplary environmental standards applicable to product groups
that are relevant for green ProCUrEMENL..........oieiereeieree e 185
Some environmental performance benchmarks required by the Better Sugarcane Initiative
............................................................................................................................................ 186

Performance of leading retailers and proposed benchmarks of excellence, with respect to
independent certification of priority product groups (expressed as percentage of product
OroUP CEIITIEH) ...t bbbt 188
Questions to assess the appropriateness of a product standard for a particular product group

A summary of the main requirements enforced by retailers across all suppliers of specific
priority product groups, and associated environmental benefits.........ccoveviniinneene, 194
Performance of leading retailers and proposed benchmarks of excellence, with respect to
application of retailer-defined standards for priority product groups (expressed as

percentage of product group Certified) ..o 197
Percentage of suppliers from different regions who fulfil various IWAY criteria............. 199
Main continuous improvement programmes implemented by retailers..........c.ccoceveeeens 205

Performance of leading retailers and proposed benchmarks of excellence, with respect to
product groups improved through retailer collaboration with suppliers (expressed as

percentage of product group CErtified) .........cuvvirririerere e 207
The range in the carbon footprint of milk across supplier farms..........cccoovevninennenieenn 210
Some examples of innovative supply chain research coordinated by front-runner retailers
............................................................................................................................................ 214
The two main types of standard representing front-runner ecoproducts promoted via
[abelling iNthiSTECANIQUE ..o 220

Performance of leading retailers and proposed benchmarks of excellence, with respect to
sales of ecoproducts within priority product groups (expressed as percentage of product

o foll o R = 1) (1= o ) TSP UROS 221
Front-runner retailer ecological range sales as a percentage of overall retail sales............ 222
Some examples of retailer sustainability ranges for food products...........c.cccveveeerenienenn 223
Some examples of retailer sustainability ranges for non-food products, and associated
eNVIroNMENtal DENEFIT.......c.ooe e e 224
The modal share of goods transport within the EU-27 in 2006...........cccccvevvivreneeeeneeneenns 230
Portfolio of retailer approaches and best practice techniques to improve the efficiency of
transport and |0giStiCS OPEIaLIONS.........coveeriereie et 237
Positive and negative aspects of retailers using a third party T&L provider, versus in-house
T &L SEIVICES. ..ttt sttt sttt ettt bbb h e he et et e s bt bt s bt s aeehe et e b e sbeebesbesaeese e e et es 239
Performance of two leading retailers with respect to environmental requirements for third
PAY TE&L PrOVILEIS......eieiieiieeeieeiee ettt sttt b e s bbb e e e 241
Key input data for monitoring T&L OPErations .........coccoererererenieneesie e 245
Indicators proposed for the transport and logistics sector in the UN GRI pilot sector
SUPPIEIMENL ..ttt bbbt b e bbbt b e bbb 246
Some examples of reported environmental performance improvement across retail T&L
(o]0 1< = 0] 0 S 0TSPTSRO 247
Key efficiency (specific performance) indicatorsfor T& L operations..........ccecveeveveeiennns 248
Final environmental performance indicators for T&L operations...........ccoeevvereeererieenes 248
Some characteristics of major transport fuels, including direct CO, emissions from
(o] 0] o]0 A [o] o PRSPPSO 249
Indirect emissions arising during the extraction, processing and transport of different fuels,
expressed in relation to one kg Of FUEL ........ocoiiiiiiie e 250
Radiative Forcing Index factor applied to aircraft GHG emissions, depending on altitude
(FHGNE TENGLNY ...ttt bbb 251
Kingfisher reporting of parameters relevant to the environmental performance of their
(0 1= o T 1= o I = TSRS 252
Various attributes of different modes of goods tranSPOrt ..........ccoeevereenereieneneeseneeiens 259
Proposed prioritisation ranking of transport modes, based on environmental performance
............................................................................................................................................ 261

Best Environmental M anagement Practicein the Retail Trade Sector X



Table 2.76:
Table2.77:

Table 2.78:
Table 2.79:
Table 2.80:
Table 2.81:

Table 2.82:
Table 2.83:

Table 2.84:
Table 2.85:

Table 2.86:
Table 2.87:
Table 2.88:

Table 2.89:
Table 2.90:

Table 2.91:

Table 3.1:
Table4.1:
Table4.2:

Table4.3:
Table 4.4:
Table 4.5:

Table 4.6:
Table4.7:
Table 4.8:
Tableb5.1:

Some examples of CO, savings achieved by modal shifts........cccccceceveniviviivcincccee 261
Performance of front-runner retailers for transporting goods overland via efficient modes
(rail and iNlanNd WEALEIWAYS)........crveveriereeieriereeiesie ettt sttt sr e s be bbb e ebe b seenens 262
Three major approachesto efficient distribution network design..........ccccceevireinenieenn 268
Some of the main methods applied by retailers route planning..........ccoveveevenceneneens 274

Portfolio of measures to improve truck efficiency and/or reduce environmental impact .. 280
Emission limit values for heavy duty diesel engines associated with various EURO

standards, expressed per kWh engine output, and year of introduction.............c.cceceeeeee 281
Examples from REAP commitments about waste management...........cccoevevenenieeieennens 296
Set of example actions taken by retailers to prevent food waste in whole product chain
(from SUPPIIErSTO CONSUMENS) .....couiiiiiiriesie ettt sttt st bbb sse e e s 304
Example pictures of some waste management practices at European stores..................... 314
Example pictures of some waste management practices at distribution centres of retailersin
BUFOP. ..o 316
Embodied energy consumption and associated emissions of usual waste materials.......... 319

Percentages of refillable and ecologically acceptable one-way beverage packaging in

GITTNIBNY ...ttt r bt h s b e s et E e bt b e b e e e n e e e r e R Rt R e s e n s 327
Input/output of the biogas plant in CH-Otelfingen for oneyear ...........cccocveverenenieenne 333
Development of paper grammage, area of used paper, paper consumption and percentages
of used paper grades at Carrefour from 2005 — 2009.........ccccerereriirieenienene e 336
Rainwater infiltration capacity of different soils (below the biologically active soil layer)
........................................................................................................................................... 339
Emerging techniques for refrigeration............cocuvereinerne s e 349

Color code for the assessment of best environmental management practices for SMEs... 351
Best Environmental Management Practices for SMEs: energy performance— including

FefrigerantS CONSUMPLION .....c.eiuiieuiriiieierie ettt sttt sttt et b e s sb e e ebe b neene s 352
Best Environmental Management Practices for SMES: supply chain............ccoceevenienene. 353
Best Environmental Management Practices for SMEs: transport and logistics................. 354
Best Environmental Management Practices for SMEs: Materials consumption — excluding
rEfrigerants CONSUMPLION .......couiriieierierte ettt ettt et s be e 355
Best Environmental Management Practices for SMEs: Waste Management .................... 355
Best Environmental Management Practices for SMEs: Water Management..................... 356
Best Environmental Management Practices for SMEs:. Consumer Behaviour .................. 356
Waste water quality guideline effluent concentration limit Values...........ccocooeveneeiieneennn. 401

Best Environmental M anagement Practicein the Retail Trade Sector Xi






Executive Summary

EXECUTIVE SUMMARY

A.1. GENERAL ASPECTS, STRUCTURE AND CONTENT OF THE
DOCUMENT

A.1.1 General aspects

Background
This report represents the scientific and technical basis of the Sectoral Reference Document
(SRD) on Best Environmental Management Practice in the Retail Trade Sector which has been
developed according to Article 46 of the Eco-Management and Audit Scheme (EMAS)
regulation(*).

Objective and intention of thisdocument

This document is intended to support environmental improvement efforts of al actors in the
retail trade sector. It can be used by all organisations and stakeholders of the sector who seek for
reliable and proven information to improve their environmental performance. In case they have
an environmental management system, such as EMAS, they can also use the document to
develop it further, especialy with respect to continuous environmental improvement measures
and targets.

For this purpose, this document describes best environmental management practices (BEMPs),
i.e. those techniques, measures or actions that allow organisations of a given sector to minimise
their impact on the environment in al the aspects under their direct control (direct
environmental aspects) or on which they have a considerable influence (indirect environmental
aspects). Following this integrated approach, the scope of this document is broad and covers the
most important direct and indirect environmental aspects. Thus, not only the direct operations of
the retailers but also their supply chain were considered in detail. For the different BEMPs, the
document aso present appropriate environmental performance indicators which enable
organisations to monitor their performance and compare it over time and with benchmarks.
Indeed, the document also reports alist of benchmarks of excellence representing the exemplary
environmental performance achieved by frontrunner organisations in the sector.

Approach used to develop this document

A Technical Working Group (TWG) was set up to get a broader access to the sector, to obtain
more qualified information and to verify the techniques described as well as to draw the
conclusions with respect to appropriate environmental performance indicators and benchmarks
of excellence. There was one meeting at the beginning of the whole development process on 25
June 2009 (so-called kick-off meeting) as well as afinal meeting at the end on 18-19 November
2010 (final meeting).

A lot of information needed to draft this document was already publicly available from various
sources, including a number of comprehensive reports. That was supplemented with information
collected directly from retailers and other stakeholders, including consultancy firms, non-
governmental organisations, and technology providers.

The techniques described in the document were selected according to the frontrunner approach,
i.e. by identifying frontrunner organisations and studying in-depth their performance and the
frontrunner techniques implemented by them. This was required as the benchmarks of
excellence are a magor outcome of the whole process. For this purpose, frontrunner
organisations and techniques were identified and evaluated in detail through desk research and
expert consultation. If needed, site visits were carried out to obtain further required information
and understanding, both for technical and economic considerations.

(%) Regulation (EC) No 1221/2009 of the European Parliament and of the Council of 25 November 2009
on the voluntary participation by organisations in a Community eco-management and audit scheme
(EMAS), OJ L 342, 22.12.2009
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The techniques are presented according to a common structure. Amongst others, this includes
their “applicability”, to provide clear indications under which conditions or circumstances a
certain technique can be implemented (technical feasibility) as well as economic information
concerning investment and operation costs (economic viability).

A.1.2 Structure of the document
The document covers the whole value chain for the products sold in retail stores. On the basis of

mass stream thinking, the following input/output scheme has been used to structure the
document.

PRODUCTION Wholesale Energy ~ Water Chemicals CONSUMPTION
<«— Supply Chain — >
Ea Food, Beverage, Tobacco > R J l l
NACE 10, 11, 12 --
Wit =7 D
— Textiles, Apparel, Leather, :
—> Footwear
=3 NACE 15, 14 15 N TheRETA IL trade sector Products
| _—
Wi Iy ! NACE 52
— Wood furnitar \LDistribution —
—> 0& A‘@Epfé” lL;' 31u € g and ~ ...transport, packaging, refrigeration, ——» Consumers
l' l' l' 1 L ogistics lighting, recycling, selective sorting, waste
lH, : P management, working conditions, ...
_,l Computers, Electronics, | | 4}
= DWatch_es Opl_tical, — I Environmental
— omestic appliances —
NACE 26, 27.5 I / / |abels
1
w7 _
1
Personal care, Jewellery, |
—> Sports goods, Games —> Recycling
= NACE 204, EZH, — l J l l Reuse
1
other '
o e 1 SolidWaste  Waste Gas  Waste Water ~ Waste Heat
Indirect Aspects ‘ ‘ Direct Aspects ‘ ‘ Indirect Aspects

Overview of inputs and outputs of the Retail Trade sector

The heart of the document is Chapter 2 presenting the 'Best environmental management
practices (BEMPs)'. The structure of the description of the different practices is similar to the
Best Available Techniques Reference Documents (BREFS), developed according to Article 13
of the Industrial Emissions Directive: technical description, achieved environmental benefits,
appropriate environmental indicator, crosssmedia effects, operational data, applicability,
economics, driving force for implementation, reference retailers and reference literature.

Reflecting the overview above, the different techniques are grouped as follows:

. BEMPs to improve the energy performance (section 2.1)

. BEMPs to improve the sustainability of retail supply chains (section 2.2)

. BEMPs to improve transport and logistics operations (section 2.3)

. BEM Ps concerning waste (section 2.4)

. other BEMPs (reduced consumption and use of more environmentally-friendly paper for
commercia publications (section 2.5), rainwater collection and reuse (section 2.6), and
influencing consumer environmental behaviour by means of the example of plastic bags
(section 2.7).

The content of these chapters covers the most significant environmental aspects of the sector.

The first two groups of BEMPs (improving the energy performance and improving the
sustainability of the supply chains) are the most important ones.
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In addition to Chapter 2 on BEMPs, Chapter 1 contains general information about the retail
trade sector such as data on turnover and employment as well as the direct and indirect
environmental aspects. These are illustrated by means of the overview of the inputs and outputs
of the retail trade sector (see figure above). Chapter 3 describes two new emerging techniques
concerning the improvement of energy performance (building design and refrigeration). The
aim of Chapter 4 isto facilitate the use of the document by SM Es within the Retail Trade sector.
A set of tables on the applicability of the different BEMPs to SMEs are also included at the end
of this executive summary.

Finaly, Chapter 5 of the document contains concluding tables that compile the information
from Chapter 2. Conclusions are drawn with respect to key environmental performance
indicators (Section 5.4) and benchmarks of excellence (section 5.5). A fina table (Section 5.6)
presents a set of recommended sector-specific key environmental performance indicators. These
are a subset of al the indicators listed in the document and in the previous section of the
conclusions and are those indicators whose use is recommended for most organisations within
the sector.

A.2. ENVIRONMENTAL INDICATORS AND BENCHMARKS OF
EXCELLENCE

A.2.1 Approach to conclude on environmental indicators and benchmarks of
excellence

This document was developed based on an information exchange with retailers, consultations
with experts, a literature review and site visits. Some of the cooperating retailers were big
playersin the retail market.

The conclusions on the environmental indicators and benchmarks of excellence have been
derived by expert judgement of the European Commission through the JRC-IPTS, and by the
technical working group (TWG). This group included companies, umbrella associations,
verification bodies, accreditation bodies and other stakeholders. The European Commission
organised and chaired the meetings of the TWG. The conclusons on the environmental
performance indicators and benchmarks of excellence were drawn at the second meeting of the
working group in November 2010. There was consensus and no split views were recorded.

A.2.2 Presentation of the environmental indicators and the benchmarks of
excellence

The conclusions on the environmental indicators and benchmarks of excellence associated with
the application of BEMP are compiled in the following summarizing table which is structured
according to the BEMPs described in Chapter 2. The table contains cross references to the
background information on the BEMPs in Chapter 2 of the SRD. This executive summary can
be used as a stand-al one document.
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Benchmarks of excellence BEMP isto Recpmmended Remarks
indicators

ENERGY PERFORMANCE

Chapter 2.1 Best environmental management practicesto improve energy perfor mance of the retail sector

Specific energy consumption for heating, cooling
and air conditioning less than or equal to 0
kWh/m?yr if waste heat from refrigeration can be
integrated (see Section 2.1.6.4). Otherwise, less
than or equal to 40 kWh/m?yr for new buildings
and 55 kWh/m?yr for existing buildings.

improvethe envelope of existing retailer buildings
to reduce energy losses to an acceptable and feasible
level. BEMP is to optimise the building envelope
design in order to fulfil demanding standards going
beyond existing regulations — see Section 2.1.6.1.

retrofit existing HVAC (heating, ventilation and
air conditioning) systems in order to reduce energy
consumption and improve indoor air quality.

optimise the design of HVAC systems in new
buildings, using innovative systems to reduce the
primary energy demand and to increase efficiency —
see Sections 2.1.6.2 and 2.1.6.3.

use integrative concepts for the whole building or
for parts of it to reduce the energy demand of the
store — see Section 2.1.6.3.

Store specific ener%y
consumption per m(sales
ared) and year.

Storeprimary energy
consumption per m? (sales
area) and year.

Applicability: applicable to new and existing stores and
to al sales concepts. Climatic dependence factors can
be applied to the benchmark if backed by sound
scientific justification.

Economics: long payback times for envelope
retrofitting are foreseen (see Table 2.7). A new
optimised building should not cost more than 10 % of a
similar building without improvement measures.

Heat consumption of 0 kWh/m?yr (absence of

heating system).

recover the waste heat from the refrigeration
cycle and to maximise its use — see Sections 2.1.6.4
and 2.1.6.2.

Store ener gy consumption
per m*(sales area) and year.

Energy savings per m? sales
areaand year.

Produced or recovered heat
per m? sales areaand year.

Applicability: can be applied to any food retailer.
Benchmark of excellence derived for aload of
refrigeration (low and medium temperature) higher than
40 m of refrigeration cabinets per 1000 m? sales area.
Climatic dependence factors can be applied to the
benchmark if backed with sound scientific justification.

Economics: Integration with building envel ope and
HVAC retrofitting have long payback periods (> 3
years).

100 % of stores and processes are monitored.

Implemented benchmar king mechanisms (y/n).

monitor the energy use of the processes inside a
store (heating, refrigeration, lighting, etc.), also at
store and/or organisation levels.

benchmark the energy consumption (per process)
and to implement preventive and corrective
measur es — see Section 2.1.6.5.

Implementation of a
monitoring system (y/n)

Per centage of stores
controlled

Number of controlled
processes

Applicability: can be applied to any sales concept. This
practice is very relevant for retailers managing alarge
number of stores.

Economics: Low cost of implementation if itis
integrated into business management structures for new
stores. For existing stores, it can be complex but can
result in higher savings due to the implementation of
corrective measures.
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Recommended

Benchmar ks of excellence BEMPisto L Remarks
indicators
100 % covered low temperature cabinets. ?gﬁ;ﬁﬁ et?ggyer m? sales
implement energy-saving measures in the P p Applicability: applicable to food retailers. Covering

100 % use of cooling zones (e.g. in cash and carry)
or 100 % covering of medium temperature
refrigeration where this can lead to an energy
savings of morethan 10 %.

Specific (linear) consumption of refrigeration 3000
kWh/myr.

refrigeration system of a food store, especialy the
covering of refrigeration display cases with glass
lids, when the energy-saving potentia produces
relevant environmental benefits — see Section
2.1.6.6.

areaand year

Specific (linear) energy
consumption per m of
display case and year.

Per centage of stores with
natural refrigerants.

freezers and medium temperature cabinets have an
impact on the HVAC system.

Economics: Covering of cabinets can have short
payback times (< 3 years) if the achieved savings are
equal to or higher than 20 %.

General useof natural refrigerants (y/n).

use natural refrigerants in food stores, as the
environmental  impact would be reduced
substantially and to avoid leakages by ensuring that
installations are tightly sealed — see Section 2.1.6.6.

L eakage control (% of
refrigerant).

Percentage of storeswith
natural refrigerants.

Applicability: applicable to food retailers. The
application of CO, for medium temperature cycles
depends on ambient temperature.

Economics: Shifting to natura refrigerants, such as
CO,, has the lowest emissions abatement costs.

Lighting: power consumption is less than 12 W/m?
for supermarkets and 30 W/m? for specialist stores.

design smart lighting strategies with enhanced
efficiency and reduced consumption, to use daylight
without affecting the sales concept and to use the
most efficient lighting devices — see Section
2.16.7.

Specific energy
consumption per m? sales
areaand year.

Installed lighting power per
me.

Applicability: applicable to any sales concept. An
important influence on marketing aspectsis observed
for lighting.

Economics: The definition of an optimal lighting
strategy and using the most efficient devices can lead to
a savings higher than 50 %.

100 % of distribution centreswho exclusively
service the retailer are monitor ed.

implement energy saving measuresin distribution
centres, to audit energy use periodically within the
environmental management system, to train staff
regarding energy savings and to communicate the
energy saving efforts of the organisation internally
and externally — see Section 2.1.6.8.

Specific energy
consumption per m? sales
areaand year.

Installed lighting and/or
appliance power per m?.

Energy management system
in place to drive continuous
improvement (y/n).

Applicability: Thereisno limitation on the size, type or
geographical location of the retailer to perform a
comprehensive management system, taking into account
appliances, distribution centres, specific energy uses or
communication and training.

To have net zer o energy buildings (store or
distribution centre) where local conditions allow the
production of renewable energy on site, or
investment in equivalent renewable energy
generation at other locations (y/n).

integrate renewable ener gy sour ces in stores where
previously measures to reduce the energy demand
and increase the efficiency have been applied — see
Section 2.1.6.9.

Specific energy generation
per m? of sales area.

Per centage of energy from
aternative generation.

Per centage of aternative
energy generation in excess
of consumption.

Applicability: applicable to any sales concept.
Important limitations are the availability of renewable
sources, accessibility of land or roof installations and
demand fixing for combined heat and power systems.

Economics: Implemented techniques will produce
benefitsin the long term.
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Benchmar ks of excellence

BEMP isto:

Recommended indicators

Remarks

SUPPLY CHAIN IMPROVEMENT
Chapter 2.2 Best environmental management practicesto improve sustai

nability of retail supply chains

Systematic implementation of supply
chain improvement programmes across
priority product groups

(for top-level management) to
integrate supply chain sustainability
into the business strategy, and for
dedicated management personnel or
unitsto coor dinate implementation
of necessary actions across retail
operations — see Section 2.2.6.1.

Public reporting of quantitative corporate
targets specifically related to improving the
sustainability of priority product supply chains
(y/n)

Presence of a high-level business unit with
responsibility for driving and coor dinating
supply chain sustainability actions (y/n)

Systematic implementation of supply chain
improvement programmes across priority
product groups (y/n).

Applicability: al retailers can integrate supply chain
sustainability into business strategy. For small retailers, thisis
limited to green procurement and encouraging ecological
consumption. For larger retailersthat sell private label
products, ahigher level of integration is possible.

Economics: costs associated with systematic improvement of
supply chains should be balanced against: (i) mitigation against
supply chain cost volatility arising from anticipated resource
supply constraints; (ii) higher profit margins associated with
value-added product ranges; (iii) long-term economic
advantage associated with reputational and marketing
advantages.

Implementation of systematic assessment
(independently or through consortia) of
core product supply chains

identify priority products, processes
and suppliers for improvement
through environmental assessment of
product supply chains, using existing
scientific infor mation, consultation
with experts (e.g. NGOs), and
lifecycle assessment tools — see
Section 2.2.6.2.

Life cycle environmenta loadings (CO; eq., kg
SO, eg., kg VOC eq., kg 1,4-DCB €qg., kg Sb
eq., m° water, kg PO, eq.), biodiversity
pressures, location-specific water pressures,
expressed per product mass or, where more
accurate, per functional unit.

Number of core product supply chains
assessed.

identify effective supply chain
improvement mechanisms for
priority products, specificaly
chains of custody and control points
that could be used to effectively
influence environmental performance
—see Section 2.2.6.3.

Number of priority product supply chains that
are environmentally improved through the
application of best practice techniques.

Implementation of a systematic assessment
(independently or through consortia) of core
product supply chains (y/n).

Applicability: basic environmental assessment methods are
relevant to all retailers and all products, to select the most
appropriate product groups for choice editing and green
procurement and for promotion of front-runners. More data
intensive assessment methods are applicable to private |abel
products sold by larger retailers, to inform the implementation
of supply chain improvement through environmental
requirements and supplier environmental performance
benchmarking. Core (high sales volume) products should be
prioritised for assessment.

Economics; basic assessment of hotspots based on existing
literature is inexpensive, but full supplier-specific assessment is
expensive. Costs may be compensated by the identification of
new process efficiencies, and by revenue increases associated
with value-added products, marketing and reputational benefits.
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Executive Summary

Benchmar ks of excellence

BEMP isto:

Recommended indicators

Remarks

100 % certification according to third
party environmental standards

excludewor st performing products,
and require widespread certification
according to third party
environmental standards for priority
products — see Section 2.2.6.4.

Per centage of sales within a product group
certified to a specified third party
environmental standard.

The environmental perfor mance represented
by that standard.

Per centage certification targets, for product
groups where a programme for widespread
certification is being implemented.

Number of product groups where more than
half of salesare certified

Applicability: choice editing and green procurement may be
implemented by any retailer, to branded and private |abel
products. This technique should be applied to priority product
groups identified during supply chain assessment.

Economics: Achieving widespread certification incurs
significant supplier costs usually passed on to the retailer.
These costs may be offset by small price premiums that can be
asked for certified products. Certification may also increase
retailer's overall private label sales through a positive 'halo
effect’ (improved customer perception).

100 % private label saleswithin a product
group comply with particular retailer-
defined environmental regquirements.

establish environmental criteria for
priority productsand their
suppliers, targeting identified
environmental hotspots, and to
enfor ce compliance these criteria
through product and supplier auditing
—see Section 2.2.6.5.

Per centage of private label saleswithin a
product group compliant with specified
environmental requirements.

The environmental perfor mance represented
by those requirements.

Per centage compliance tar gets, for product
groups where a programme for widespread
compliance is being implemented.

Number of product groups where more than
half of salesare compliant with specific
environmental requirements.

Applicability: large retailers, private label priority products.

Economics: auditing of supplier environmental performance
can be integrated into social auditing and product quality
control systems to minimise additional costs. For suppliers,
compliance costs should be balanced against improved security
of demand and enhanced marketability for their products, and
any price premiums they may consequently realise. For
retailers, costs should be balanced against reduced reputational
and medium-term business supply chain risks associated with
unsustainable practices, and against price and marketing
premiums they may consequently realize.

100 % private label saleswithin aproduct
group are sourced from suppliers
participating in retail programmes to
improve environmental performance.

drive supplier improvement by
establishing infor mation exchange
systems that can be used to
benchmark suppliers, and by
disseminating better management
practices. The latter aspect may assist
supplier compliance with third party
standards and retailer-defined criteria
— see Section 2.2.6.6.

Per centage of private label salesthat
originate from suppliers participating in retail
programmes to improve environmental
performance.

The level of environmental performance
represented by those programmes.

Per centage participating supplierstar gets,
for product groups where a supplier
improvement programme is being
implemented.

Number of product groups where more than
half of sales originate from suppliers
participating in retail programmes to improve
environmental performance.

Applicability: large retailers, private label priority products.

Economics: Retailers may offer suppliersasmall price
premium to encourage participation in improvement schemes,
and pay for data collation and dissemination of better
management practice techniques. These costs should be
balanced against reduced reputational and medium-term
business supply chain risks associated with unsustainable
practices, and against price premiums that retailers may
consequently realise. The dividends of any identified efficiency
improvements may be shared with retailers through contractual
agreement.
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Executive Summary

Benchmar ks of excellence

BEMP isto:

Recommended indicators

Remarks

10 % sales within food product groups
certified as organic.

50 % cotton sales certified as organic.
10 % sales within non-food product

groups certified according to official (1SO
Type-1) environmental |abels.

promote front-runner certified
ecological products. Awareness
campaigns, sourcing, pricing, in-
store positioning and advertising
are important components of this
technique, which can be effectively
implemented through devel opment of
own-brand ecological ranges— see
Section 2.2.6.8.

Per centage sales within a product group
certified according to front-runner exemplary
standards.

Number of product groups for which front-
runner ecological products are offered.

Existence of an extensive own-brand
ecological product range (y/n).

Applicability: al retailers can stock and encourage
consumption of front-runner ecological products. Large
retailers can implement this technique more extensively,
through the development of own-brand ecological ranges.

Economics: Supplier costs associated with front-runner
certification are passed on to retailers. Certified front-runner
ecological products are associated with significant price
premiums and higher profit margins. Own-brand ecological
ranges are also likely to increase aretailer's overal private
label salesthrough a positive 'hao effect'.
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Executive Summary

Benchmar ks of excellence

BEMP isto:

Recommended indicators

Remarks

TRANSPORT AND LOGISTICS PERFORMANCE
ement practicesto improve transport and logistics oper ations

Chapter 2.3 Best environmental mana

100 % of transport and logistics (T&L)
providers comply with either: (i) third-
party-verified environment-rel ated
standards

(ii) specific environmental
requirements

(i) best environmental management
techniques contained in this document.

integrate environmental
performance and reporting criteria
into the procur ement of transport and
logistic services provided by third
parties, including requirements for
implementation of BEMPs described in
this document — see Section 2.3.4.1.

Per centage of transport providerscertified to
environment-related standards (includes
registration to reporting programmes), such as:
Clean Shipping Project, ERRT Way Ahead
Programme, US Smartway Program.

Per centage of transport providers complying
with specific environmental requirements or
BEMPs described in this document.

Applicability: al retailers purchase at |east part of their
transport and | ogistic operations from third party
providers, and can make purchasing decisions according to
efficiency or environmental criteria. Small retailers are
completely dependent on third party providers.

Economics. improving the efficiency of transport and
logistic operations reduces operating costs, and requires
effective monitoring and reporting. Efficient third party
transport providers may be able to offer lower cost
servicesto retailers.

For 100 % T& L operations between
first-tier suppliers, retail stores and
waste management facilities, including
those performed by third party
transport providers, the following
indicators are reported:

(i) percentage transport by different
modes

(i) kg CO, eq. per m* or per pallet
delivered.

For al in-house T&L operations
between first-tier suppliers, retail
stores and waste management facilities
the following indicators are reported:

(i) truck load factor (% weight or
volume capacity)

(i) kg CO, eqg. per tkm

report on the efficiency and
environmental performance of all
transport and logistic oper ations
between first-tier suppliers, distribution
centres, retailers and waste
management facilities, based on
monitoring of in-house operations and
data provided by third party operations
— see Section 2.3.4.2.

Tonnes CO, eq. per year emitted by transport
and logistic operations.

kg CO, eq. per m?, or pallet delivered.

whether the following parameters are reported for
all relevant transport and |ogistic operations:

(i) percentage transport by different modes
(ii) kg CO; eq. per tonne, per m* or per pallet
delivered (y/n).

whether the following indicators are reported for
all in-house transport and logistics operations:

(i) truck load factor (% weight or volume
capacity)
(ii) kg CO, eq. per tkm.

Applicability: all retailers. Reporting on in-house
transport and logistics operations will only apply to larger
retailers. Small retailers can use basic data on average
emission factors for different modes of transport to
estimate emissions.

Economics: effective monitoring and reporting requires
small investment in necessary information technology
systems and management but can identify options to
improve the efficiency of transport and logistic operations,
and therefore reduce costs.
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Executive Summary

Benchmar ks of excellence

BEMP isto:

Recommended indicators

Remarks

Systematic implementation of
packaging improvements to maximise
density and improve T&L efficiency.

integrate transport efficiency into
sourcing decisions and packaging
design, based on life cycle assessment
of products sourced from different
regions, and through designing
product packaging to maximise the
density of transport units— see
Section 2.3.4.3.

kg CO, eq./m? (or pallet) delivered.
M odal split of transport.

Number of product groups where sourcing or
packaging has been modified specifically to
reduce T&L and life cycle environmental
impact.

Systematic implementation of packaging
improvements to maximise density and improve
T&L efficiency (y/n).

Applicability: large retailers with private label ranges.

Economics: for sourcing, highly dependent on product
and source location, related to amultitude of sourcing
factors. For packaging, increasing the density of packaged
goods can considerably improve transport efficiency (by
up to 30 % for the example of IKEA tea-light candles),
and therefore reduce transport costs.

Over 50 % of overland transport
between first-tier suppliers and retail
distribution centres (tkm or sales
value) is by water/rail (where
infrastructure allows).

Over 99 % of overseas transport,
according to sales value, is by ship.

shift towards mor e efficient
transport modes, especiadly rail,
water-based transport and larger trucks,
and to minimise air-freight. This
overlaps with planning of product
sourcing and distribution networks —
see Section 2.3.4.4.

Per centage of total product transport (tkm or
saesvaue), from first-tier suppliersto stores,
accounted for by specified mor e-efficient modes.

Applicability: large retailers with in-house transport and
logistic services, small retailers where they can select
transport providers based on different modes, third party
transport providers. Products sourced over longer
distances.

Economics: loading and unloading costs for efficient
modes (train and ship) are more than compensated for by
lower specific transport costs over longer distances.

Systematic optimisation of distribution
networks through the implementation
of strategic hub locations, consolidated
platforms, and direct routing.

optimise the distribution networ k
through the systematic implementation
of the most efficient of the following
options: (i) strategic centralised hubs
to accommodate rail and water-based
transport, (ii) consolidated platforms,
(iii) and direct routing — see Section
2.345.

kg CO, eq. per m® (or pallet) delivered.

Number of consolidation platformsin use.
Number of strategic central hubsin use.
Number of direct transport routesin use.

Per centagereduction in T& L GHG emissions
through implementation of specified distribution
network improvement options.

Outsourcing of T& L operationsto athird party
provider with an optimised distribution
network.

Systematic optimisation of distribution
networ ks through the implementation of strategic
hub locations, consolidated platforms, and direct
routing.

(y/n)

Applicability: large retailers with in-house transport and
logistic services, third party transport providers. Products
sourced over longer distances.

Economics: distribution network optimisation to
coordinate transport from multiple suppliers does not
require significant investment. Building new central hubs
integrated with rail and water-based transport networks
does require significant investment. In both cases,
increased loading efficiency and the use of more efficient
modes for longer distance routes can significantly reduce
operating costs. Payback periods vary from months to
years. Efficiency dividends may be shared between
cooperating parties.
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Executive Summary

Benchmar ks of excellence

BEMP isto:

Recommended indicators

Remarks

100 % of drivers continuously trained
in efficient driving, or implementation
of an efficient driving incentive
scheme for drivers.

Systematic optimisation of routing
through back-hauling waste and
supplier deliveries on store-delivery
return journeys, use of telematics, and
extended delivery windows.

optimise operational efficiency
through efficient route planning, use
of telematics, and driver training.
Efficient route planning includes back-
loading store delivery vehicles with
waste and with supplier deliveriesto
distribution centres, and making night
deliveriesto avoid traffic congestion —
see Section 2.3.4.6.

kg CO, eq. per m® (or pallet) delivered.

Fleet average per centage load efficiency
(volume or mass capacity).

Fleet average percentage empty running (truck
km).

Fleet average g CO, eq./tkm.

Per centage of drivers continuously trained in
efficient driving.

Implementation of an efficient driving incentive
scheme for drivers (y/n).

Percentagereduction in T& L GHG emissions
through the implementation of specified options
(i.e. back-hauling waste or supplier deliveries,
telematics, driver training and incentive schemes,
off-hour deliveries).

Systematic optimisation of routing through
back-hauling waste and supplier deliveries on
store delivery return journeys, use of telematics,
and extended delivery windows (y/n).

Applicability: large retailers with in-house transport and
logistic services, third party transport providers. All
products.

Economics: driver training costs are low, and offer
payback periods of weeks to months assuming a5 % fuel
saving. Route optimisation may require significant
investment in information technology, but can reduce
capital investment costs (fewer trucks required) and
significantly reduce operating (fuel) costs. Payback
periods are short. Efficiency dividends may be shared
between cooperating parties.
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Executive Summary

Benchmar ks of excellence

BEMP isto:

Recommended indicators

Remarks

100 % trucks EURO 5 compliant with
HGV fuel consumption of less than 30
[/100 km.

100 % trucks, trailers and loading
equipment compliant with PIEK noise
standards, or equivalent standards that
enable night deliveries.

Operation of aternatively fuelled
vehicles (natural gas, biogas, electric).

100 % vehicles fitted with low rolling
resistant tyres.

100 % vehicles and trailers designed or
modified to improve aerodynamic
performance.

minimise the environmental impact
of road vehicles through purchasing
choices and retrofit modifications. This
includes the purchase of alternatively
power ed vehicles, efficient vehicles
and low-noise vehicles, aer odynamic
modifications, and the application of
low rolling resistance tyres — see
Section 2.3.4.7.

1/100 km (vehicle fuel consumption).
kg CO; eg. per tkm.

Per centage vehicles within transport fleet
compliant with different EURO classes.

Per centage of vehicles, trailers and loading
equipment compliant with PIEK noise standards,
or equivalent standards that enable night
deliveries.

Per centage of vehiclesin transport fleet powered
by alternative fuel sour ces, including natural
gas, biogas, or electricity.

Per centage of vehicles within transport fleet
fitted with low rolling resistance tyres.

Per centage of vehicles and trailers within
transport fleet designed or modified to improve
aer odynamic perfor mance.

Applicability: large retailers with in-house transport and
logistic services, third party transport providers.

Economics: for vehicles driven long distances at higher
speeds (> 80 km/h), small investmentsin aerodynamic
modifications and larger investments to upgrade to
aerodynamic tractor and trailer units offer payback periods
of monthsto years. Low rolling resistance tyres pay back
over monthsto years. Alternatively-powered vehicles
require considerably higher investment costs that may not
be paid back, but this depends on national fuel and road
taxation policies. For the example of Albert Heijn,
investment in low-noise transport and loading equipment
increased capital costs by 15 %, but reduced overall
transport and logistic costs by more than 20 %.

WASTE MANAGEMENT
Chapter 2.4 Best environmental mana

ement practice concer ning waste

Zero food waste sent to landfills or
incineration plants.

integrate environmental practicesto
avoid food waste gener ation, as
monitoring, auditing, prioritising,
logistic issues, better preservation
mechanisms, temperature and humidity
control at store, distribution centres and
delivery trucks, training staff, donation,
etc. — see Section 2.4.6.1, and to avoid
landfilling or incineration of food
waste through fermentation
processes — see Section 2.4.6.4.

kg or tonne of food waste, absolute value, per m?
or per EUR million of turnover.

Per centage of food waste generation referring to
total food purchases.

kg or tonne of food exceeding the sell-by date
but not the use-by date, donated to charitable
institutions.

kg of food waste sent to recovery oper ations,
such as fermentation.

kg of food waste sent to landfill or incineration
plans.

Applicability: food retailers of any size and in any
European country.

Economics: treatment costs of less than EUR 100 per
tonne. Achieved savings are higher if prevention measures
areimplemented or food exceeding sell-by date is donated.
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Executive Summary

Benchmar ks of excellence

BEMP isto:

Recommended indicators

Remarks

A waste management system is
integrated in the store and its objective
isto recycle or reuse 100% of
secondary packaging materials.

integr ate waste management
practices where prevention is
prioritised — See section 2.4.6.2.

Per centage of recycling and reuserates.

Applicability: any food retailer could implement this
practice.

Economics: prevention measures and joint initiatives
among stores can produce costs savings

Consumer return of 80% without
deposit.

Consumer return of 95% with deposit.

implement take-back systemsand to
integrate them in the company
logistics, as, for example, for PET or
PE bottles — see Section 2.4.6.3.

Per centage recycling rate defined per sales of
returnable bottle.

Applicability: any food retailer could implement this
practice

Economics: expensive egquipment and maintenance and
staff resources needed. In some countriesit is mandatory,
such as Germany. For example, Switzerland is
implementing EUR 0.013 fee per bottle to give an
incentive for the system.
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MATERIALS CONSUMPTION

Chapter 2.5 Reduced consumption and use of mor e environmentally friendly paper

100 % certified/recycled paper.
Grammage less than 49 gr/m?.
Less than 10 % coated paper.

100 % print shops EMAS/1SO 14001
certified.

reduce the impact through less
consumption of materials, such as
paper optimisation for commercial
publications — see Section 2.5.

Per centage of paper used that iscertified
Grammage of paper used
Per centage of coated paper

Per centage of printing shops certified EMAS or
1SO 14001

Applicability: any food retailer could implement this
practice.

Economics: expected costs reduction, if compared to
normal practices.

WATER MANAGEMENT

Chapter 2.6 Rainwater collection and reuse

Rainwater collection and/or infiltration
on site are integrated in the water
management system.

collect and reuse and/or infiltrate on
site rainwater from roofs and parking
areas — see Section 2.6

Y/N

Applicability: any retailer could implement this practice,
although climate can be an important factor when
implementing this measure.

Economics: cost intensive measure.

CONSUMER BEHAVIOR

Chapter 2.7 Influencing consumer environmental behaviour

Zero one-use bag available at
checkouts.

influence consumersto reducetheir
environmental impact, through
campaigns, such as the remova of
plastic bags, responsible advertising
and providing best guidance
information to consumers — see Section
2.7.

Number of available one-use bags at check-outs

Applicability: any food retailer could implement this
practice.

Economics: expected costs reduction, if compared to
normal practices.
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Executive Summary

A.3. Use of the SRD by SMEs

Small and Medium Enterprises wishing to improve their environmental performance may
consider the different options mentioned in the tables below. A user-friendly analysis of costs,
applicability and environmental benefit, is performed below with three colour symbols
representing the level of each aspect. For more detailed information, the sections concerned in
chapter 2 are indicated.

Colour codefor the assessment of best environmental management practicesfor SMEs

e O O O

Cost : .
(initial investment) High Medium Low

L . Applicable with .
Applicability to SME Not applicable restrictions Fully applicable
Environmental Benefit | Low Significant High
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Executive Summary

Best Environmental M anagement Practicesfor SMEs. energy performance-including refrigerants consumption

Aspect

Best Environmental

Practice

M anagement

Section

App. To

SM E

Comments

Energy performance — including refrigerants consumption

Improvement of Building Envelope

216.1

Optimized design of HVAC systems

2.1.6.2.

Integrative concepts for buildings

2.1.6.3.

Usualy, SMEs do not own the building or the building unit where
they operate. Nevertheless, they have direct control of glazing,
shading, entrances, space heating and cooling (in some cases not),
management and control of air flow and general maintenance of
building-related aspect. Costs to retrofit existing systems are high,
although some measures have very low payback times.

Heat recovery from refrigeration

2.1.64.

Only suitable for central refrigeration systems. The engineering of
the system can be contracted to third parties.

Monitoring

2.1.6.5.

Metering system needed for each process. The environmental
benefit depends on the implementation of corrective measures.

Efficient refrigeration: single measures

2.1.6.6.

Cost-€efficient solutions through good management and operation
are feasible. Other measures, as glass lids on cabinets, are less
accessible to SMEs.

Efficient refrigeration: shift to natural
refrigerants

2.1.6.6.

For small stores with plug-in devices, it would be only possible for
new equipment.

Efficient lighting

2.16.7.

Use of smart lighting systems and efficient devices is feasible for
SMEs

Secondary measures

2.1.6.8.

Efficient appliances, staff training and communication are feasible
measures

Alternative Energy sources

2.1.6.9.

OO OO e
000000000

OO OO e s

Green purchasing can be a good solution for micro enterprises. For
SMEs, the use of renewable energy or other alternative sources can
be achievable, although the payback times are usually high.
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Executive Summary

Best Environmental M anagement Practicesfor SMEs: supply chain

| B
Aspect Best . Environmental M anagement Section |9 E Comments
Practice - W .
7 Q >
@] o % c
@) < L
. o The managing director of an SME may decide to stock and sell
Li‘}g?ﬁt“se;rua?ply ;nh(?'(:‘ esrua?itglnr;ablllty o | 5561 Q Q Q products certified to environmental standards, based on
oy P identification of priority product groups and a plan of action.
A core product suoolv chains to For SMEs, this involves identification of priority products to which
dentif riorif 0 ductspps)tlj liers and | 2262 third party environmental certification should be applied, based on
im rO\Yen?ent oytiopns » SUPP T sales volume and environmental impact intensity (identified
P P through reference to scientific literature).
For SMEs, this involves identification of appropriate third party
Identify effective product supply chain 2263 environmental standards for either universal application (for use in
improvement mechanisms B green procurement) or to identify front-runner products (to
encourage sustainable consumption).
) - Certified products may be more expensive, thought this is highly
Cr?glricte ed:gggcﬁndrggezn t?;gecdur%r:er::“?é 2264 dependent on the specific standard and product. By marketing the
P Y product group T value-added of certified products, retailers can charge consumers a
party certification small price premium.
Enforce environmental requirements for 2265 This BEMP is applicable only to private label products, and may
suppliers of priority product groups T involve significant costs. It is not applicable to SMEs.
5}?&’5 ;u Eglr:gm?;rli?r:ma::; Lr:ﬂprovrzrcnt?gé 2266 This BEMP is applicable only to private label products, and may
i gn D¢ 9 P T involve significant costs. It is not applicable to SMEs.
issemination
Cgllaboranye research and development to This BEMP is applicable only to private label products, and
c drive widespread supply chain | 2.2.6.7.
-~ ) ) . therefore not to SMEs.
2 improvement and innovation
; Front-runner environmental products are usually associated with a
2 Promote front-runner ecological products 2.2.6.8. Q Q Q significant price premium which consumers must be convinced to
A pay through effective marketing.
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Best Environmental M anagement Practicesfor SMEs:. transport and logistics

| 5
Aspect Best . Environmental M anagement Section |9 E Comments
Practice - W .
%) Q >
o Q % c
@) < L
Green procurement and environmental Applicable to all retailers, and the main improvement option for
n P : 2341 SMEs who rely on third party providers for most of their transport
reguirements for transport providers .
requirements.
Efficiency monitoring and reporting for all 2342 Applicable to all retailers. For small retailers, BEMP requires
transport and logistic operations T collation of basic information on the transport mode and distance.
Integrate transport efficiency into sourcing Only applicable to large retailers with private label products. Not
> ; g 2343 g
decisions and packaging design applicable to SMEs.
Primarily applicable to retailers with extensive in-house transport
Shift towards more efficient transport and logistic operations. Not applicable to SMEs, except where
2344 . : ; .
modes available procurement choices enable selection of more efficient
transport modes for particular products.
Only applicable to retailers with extensive in-house transport and
8 - T logistic operations. Consolidated platforms may be implemented
B Optimise the distribution network 2345 Q Q Q with little investment, but development of strategic central hubs is
jo)) . .
s expensive. Not applicableto SMEs.
o Optimised route planning, use of Applicable to SMEs if they have their own transport vehicles (e.g.
S ; . - 2346 ;
S telematics and driver training delivery vans).
g’g_ Minimise the environmental impact of road Applicable to SMEs if they have their own transport vehicles (e.g.
= vehicles through purchasing decisions and | 2.2.3.7 Q Q Q delivery vans). There is a wide variation in investment costs for
= retrofit modifications different procurement options and vehicle modifications.
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Best Environmental Management Practices for SMEs: Materials consumption — excluding
refrigerants consumption

%
Best  Environmental . o 5
Aspect Management Practice Section |_-|.u a Comments
o) o >
@} Q. c
C | <3| &
Reduce  consumption
§ |ad wuse of more This technique can be applied
» g | environmentaly friendly | 2.5 Q Q Q to any company generating
E% paper for commercia commercial publications.
® ¢ | publications
= 3

Best Environmental M anagement Practicesfor SMEs. Waste M anagement

Lu 4
Best Environmental (% %
H o
Aspect M anagement Practice Section = o Comments
L) o =
@} o c
O < L
Any SMEs can apply
preventing measures to
avoid food waste
. generation. Management
Zr?g?nivr\ﬁfieza%r:xmtlon 24.6.1 Q Q Q costs would be
compensated by cost
savings derived from less
product losses and less
generated waste
SMEs producing a huge
. amount of wastes should
m;?]ge:gactalrggnt g(];tivivt\::te 24.6.2 Q Q Q allpcate resources and
tran saff for waste
management.
These systems  are
increasing reuse and
Return systems for PET recycli_ng rates in_ the
and PE bottles and for | 2.4.6.3 Q Q Q countries where it s
5 used products mandatory. Extra
c resources would be
% needed for management
= of the return system.
g Applicable  to  food
£ Fermentation of food | , , Q Q Q retaillers  with  direct
1] waste T control on the treatment
= of their wastes.
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Best Environmental M anagement Practicesfor SMEs: Water M anagement

Aspect Best Environmental Section

M anagement Practice Comments

App. ToSME
Env. Benefit

Cost

Rainwater collection

and reuse to the ground
at retail supermarket 2.6 Q Q
from roofs and parking

areas

Applicable for large
surfaces, in case of new
stores.

O

\Water
management

Best Environmental M anagement Practicesfor SMEs: Consumer Behaviour

Aspect Best Environmental Section
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Small and medium enterprises
can be benefitted from the
removal of free disposable
plastic bags, as they can save
a dgnificant amount of
money by avoiding its
purchase and/or adding a fee
to each disposable bag

O

Influencing the
consumer behaviour: the | 2.7.2 O O
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PREFACE
1. Background

This JRC Scientific and Technical Report has been drafted to establish the basis for the
development of the Sectoral Reference Document (SRD) on Best Environmental Management
Practice in the Retail Trade Sector, elaborated according to Article 46 of the Eco-Management
and Audit Scheme (EMAS) regulation(?). EMAS was introduced in 1993 for voluntary
participation by organisations, by Council Regulation (EEC) No 1836/93 of 29 June 1993 (EC,
1993). Subsequently, EMAS has undergone two revisions in 2001 and 2009. One of the new
elements introduced with the latest revision is the development of sectora reference documents
on best environmental management practice as a tool to help organisations better focus on the
most important environmental aspects in a given sector and to promote best environmental
practice and performance.

Thisisthefirst of aseries of reports to be published in the next few years covering a number of
sectors for which the Commission is developing SRDs on Best Environmental Management
Practice. The Ingtitute for Prospective Technological Studies (IPTS) of the European
Commission's Joint Research Centre |eads the scientific and technical work.

More information on the overall work carried out in this area are available on the IPTS website
at: http://susproc.jrc.ec.europa.eu/activities'emas/

2. Objective and intention of this document

This document is intended to support the environmental improvement efforts of all actorsin the
retail trade sector. It can be used by all organisations and stakeholders of the sector who seek for
reliable and proven information to improve their environmental performance as well as for
appropriate environmental performance indicators and benchmarks of excellence. In case they
have an environmental management system, such as EMAS, they can also use the document to
develop it further, especialy with respect to continuous environmental improvement measures
and targets.

As indicated above, this document is the scientific and technical basis for the SRD on Best
Environmental Management Practice in the Retail Trade Sector.

3. Content

Three key elements congtitute the heart of this document: best environmental management
practices, environmental performance indicators and benchmarks of excellence.

Best environmental management practices (BEMPs) are those techniques, measures or actions
that allow organisations of a given sector to minimise their impact on the environment in al the
aspects under their direct control or on which they have a considerable influence.

BEMPs can be of atechnical or technologica nature, such as improving the energy efficiency
of a certain process, or of a more management or organisational type, such as providing training
to employees or engaging in environmental improvement with suppliers.

BEMPs are identified not only within the physical site boundaries of the organisations of the
sector concerned but across the whole value chain of their products and services, and
considering environmental impacts over the whole life cycle.

The concept of BEMP, similarly to the concept of Best Available Technique (BAT) according
to the Industrial Emissions Directive (IED)(®), is linked to two key criteria: the best practice is
aready implemented at full scale by a number of organisations in the sector or at least by one

(?) Regulation (EC) No 1221/2009 of the European Parliament and of the Council of 25 November 2009 on the voluntary
participation by organisations in a Community eco-management and audit scheme (EMAS), OJ L 342, 22.12.2009
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organisation if replicable/applicable by others; and the best practice is technically feasible and
economically viable.

In order to make the document more structured and the information easier to find, al the
BEMPs are described according to a common structure: technical description, achieved
environmental benefits, appropriate environmental indicator, cross-media effects, operationa
data, applicability, economics, driving force for implementation, reference retailers and
reference literature. This is similar to the structure used in the Best Available Techniques
Reference Documents (BREFS), developed according to Article 13 of the IED(®).

An environmental performance indicator is a "specific expression that allows measurement of
an organisation's environmental performance” (EMAS Regulation(®), Art.2) and "shall: give an
accurate appraisal of the organisation's environmental performance; be understandable and
unambiguous; allow for a year on year comparison to assess the development of the
environmental performance of the organisation; allow for comparison with sector, national or
regional benchmarks as appropriate; allow for comparison with regulatory requirements as
appropriate” (EMAS Regulation(®), Annex 1V). Indicators can be absolute or relative (or
normalised), specific or aggregated (or weighted).

This report focuses on sector-specific environmental performance indicators, i.e. indicators that
go beyond the general core indicators which can apply to al kind of organisations. They deal
with the following key environmental areas (defined for the core indicators in the EMAS
regulation): energy efficiency; materia efficiency; water; waste; biodiversity and emissions.

Sector-specific environmental performance indicators can be defined at different level: at the
level of the whole organisation or company, at the level of a certain site or at the level of a
specific process or activity (Figurei).

Performance
, at company level —
f‘/ e g average energy Organ|sat|0n
H 2
cons. in kWh:‘m~yr / R\K
Performance
u“’/e.g energy cons. in
wwhim? ¥r . ; g
Performance Process 5 _
at process level
e.g. kWh/myr for
heating Energy Resour. Energy Resour. : Energy Resour.

Figurei: Bottom-up approach for environmental perfor mance indicator s and benchmar ks of
excellence

Indicators can be relevant and useful at al these levels, but focus was given to the process level
as this is the level which allows for better and more meaningful comparability across
organisations and against benchmarks. Thisis also the level where indicators can provide useful
guidance on which areag/activities/processes within a certain organisation show the lowest
performance or offer the highest potential for improvement. As shown in Figure i, this
corresponds to taking a bottom-up approach to environmental performance indicators, where the
environmental performance at higher levelsis aresult or, to some extent, a weighted average of
the environmental performance at process level.

(® The Industrial Emission Directive (IED) replaces the Integrated Pollution Prevention Control (IPPC) Directive with effect from
January 2014. More information on the IED directive and on the development of BREFs can be found on the web-site of the
European IPPC Bureau (http://eippcb.jre.ec.europa.eu) and on DG Environment web-site at:
http://ec.europa.eu/environment/air/pollutants/stationary.
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In this report, environmental performance indicators are always given in relation with a specific
BEMP. On the one hand, this makes clear which indicators can be used to monitor progress in
the implementation of that technique. On the other hand, if an organisation can use a certain
indicator and would like to improve its performance in that area, it can implement the related
BEMPs.

It should aso be noted that an environmental performance indicator may be appropriate for a
certain company, enterprise or administration but may not be for others. If an indicator can be
applied to many companies, enterprises or administrations of a certain sector, a benchmark of
excellence may be derived from it.

As no officia definition of benchmark of excellence existed when the work on this series of
reports was started, an appropriate understanding and interpretation of the meaning of this term
was developed. The understanding is that this term reflects exemplary environmental
performance. The term has to be seen in connection with best environmental management
practice which takes also economic considerations into account. As a conseguence, benchmarks
of excellence cannot simply mean the best of the best but, as rule of thumb, the 10 or the 10 to
20 percent best performing installations within the sector overall, or within a good or best
performing organisation within the sector. Where there are sufficient data (which is often not
the case), frequency distributions of a quantified environmental performance indicator can be
used to illustrate the approach.
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Figureii: Example for the definition of a benchmark of excellence — specific energy consumption
for commercial refrigeration of food in retail stores

Specific linear refrigeration consumption, KWh/myr
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Figure ii shows an example for commercial refrigeration of food by a remote system. In this
case, the most appropriate environmental performance indicator is the annua energy
consumption per metre of display case and year and the benchmark of excellence was
concluded by the Technical Working Group (see section 4 below) to be 3000 kWh/myr. The
data shown in the graph stem from one frontrunner retailer. However, the benchmark was also
checked against other data sets and experts' judgement.

The benchmark of excellence can aso just be ayes or no criterion, such as for the use of natural
refrigerants or for the systematic implementation of supply chain improvement programmes
across priority product groups (see table of benchmark of excellence contained in the executive
summary). It can aso be a percentage of stores applying a certain technique, such as the
percentage of stores of a retailer where energy is monitored across specific processes, or the
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percentage of sales within a product group certified to a specified third party environmental
standard.

Benchmarks of excellence represent thus a high and ambitious environmental performance
level, far better than good or average performance. In principle, it is also possible that a
benchmark of excellence is derived from a few cases, if the technical feasibility and the
economic viability are given.

As discussed for the environmental performance indicators, benchmarks of excellence are
usually derived for processes where the comparability is best.

Benchmarks of excellence are reference points against which an organisation can compare its
environmental performance in order to identify improvement potentials.

4. Approach used to develop this document

The following strategy was developed and implemented in the el aboration of this report:

» A technical working group (TWG) was established to get a broad access to the expertise
present in the sector, to obtain support with respect to the identification and description
of techniques as well as to draw conclusions on the appropriate sectoral environmental
performance indicators and benchmarks of excellence. The TWG comprises a range of
experts with in-depth knowledge of the sector from different perspectives (see the set-
up inthe Figureiii).

European Commission
(JRC/IPTS and DG Environment)

s E\\
NNEEaOnDD
Working Groups for the different sectors
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~ N

Research
centresfinstitutes

Techr_wiq ues Verifiers Competent  Accreditat. m
providers bodies bodies

Figureiii: Structure of the Technical Working Group (TWG)

Member States Companies EMAS orga. Universities

The elaboration process of this report started with the identification of experts to form
the TWG. Then, two meetings were held: a kick-off meeting on 25 June 2009 and a
final meeting on 18-19 November 2010 (Figureiv).

Besides the meetings, the technical working group interacted constantly with the IPTS
providing information and comments on the two drafts of the document that were
shared with them. For the collection of feedback, it was chosen to take an informal
approach. Comments could be provided by e-mail without using a specific format or
template. This reduced substantially the work load for the members of the TWG and
this is considered crucia to ensure the participation of very competent experts in the
drafting of a document of non-binding character.

The draft versions of the document as well as information on the advancement of the
work were published on the IPTS website and thus available for consultation by all
interested stakeholders.

Best Environmental M anagement Practicein the Retail Trade Sector XXXVi



Preface

Establ. Technical

Working Group | April-June 2009
(TWG)

lechnical 1nfo,
site visits,

,m—“meetings, ate. Kick-off 25.06.2009

IFput from
stakeholcers

Way Forward
Rraft RAacnimant > October 2010

Input from

stakeholders Final
* Additicnal tschn cal TWG Meeting 18-19.11.2010
i informaticn
Sacoing et Dociment —E February 2011
\ TWG
l‘ Commenting End of March 2011
Round
June 2011

Figureiv: Timing for the elaboration of the Retail Trade document

» Given the focus of this document on best practices and benchmarks of excellence, a so-
called frontrunner approach was developed. Often it is sufficient and appropriate to
describe average or good performance, but in this case best environmental performance
is required. For this purpose, the research carried out focused on studying frontrunner
retailers. Frontrunners were indentified by desk research (looking at available
sustainability reports of retailers, environmental statements, case studies, literature
review, information on environmental indicators, correspondence with sector experts,
consultancy firms, non-governmental organisations, technology providers, etc.). The
frontrunners identified (certain retailers but also technology providers, consultancy
firms, etc.) were contacted and in many cases they were open and prepared to provide
al requested information. Thus, relevant techniques were identified and described along
with defining suitable environmental performance indicators. In addition, preliminary
ideas concerning possible benchmarks of excellence were derived. Where required,
visits of sites operated by frontrunners were carried out to complete the understanding
of frontrunner techniques and to obtain specific information for their description
according to the common structure.
In two cases, the detailed data provided was declared confidential. Consequently, upon
explicit agreement of the provider, the data were used in an anonymous form (graphs)
but were still useful. At any rate, confidential was respected.

* As mentioned earlier, a very important outcome of this document is the definition of a
set of benchmarks of excellence for the environmental performance in the retail trade
sector. These are directly built on the technical descriptions of the best practice
techniques, which aso include one or a number of environmental performance
indicators. Based on these descriptions, the technical working group for the retail trade
sector concluded, thanks to his expert judgement, on appropriate benchmarks of
excdlence. These benchmarks are presented as an essential part of the conclusions
chapter of the document. The same chapter aso include a table with al environmental
performance indicators and a summary indicators table containing a set of
recommended sector-specific key environmental performance indicators. These are a
subset of al the indicators listed in the document and are those indicators whose use is
recommended for the organisations within the sector.
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5. How to use this document

This document is not conceived to be read from its beginning to the end, but as a working tool
for professionals willing to improve the environmental performance of their organisation and
who seek for reliable and proven information to do so.

Different parts of the document will be interesting and will apply to different professionals and
at different stages.

The best way to start using this document is reading the short section about its structure to
understand the content of the different chapters and, in particular, which are the areas for which
BEM Ps have been described and how these BEM Ps have been grouped.

Then, chapter 1 would be a good starting point for the readers looking for a first genera
understanding of the sector and its environmental aspects.

Those looking for an overview of the BEMPs described in the document could start from
chapter 5 (Conclusions) and in particular with subchapter 5.5 which present a summary table of
the benchmarks of excellence, i.e. the exemplary performance level that can be reached in each
area, together with links to the relevant BEMPs to be implemented to achieve those
environmental performance levels.

For the readers looking for information on how to improve their environmental performance in
a specific areg, it is recommended to start directly at the concrete description of the BEMPs on
that topic, which can be easily found through the table of contents (at the very beginning of the
document).

Finaly, those readers mostly interested in environmental performance indicators for
organisations of the retail trade sector would find useful to begin with the table in subchapter
5.6 containing a list of recommended sector-specific key environmental performance indicators,
as well as information on the related benchmarks of excellence and links to the relevant
BEMPs.
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Scope

SCOPE

This document addresses the activities specified in Section G 47 of Annex | of Regulation
1893/2006/EC (NACE Rev.2(*)), namely: ‘Retail trade, except of motor vehicles and
motorcycles'. Retailing of services, e.g. restaurants, hairdressers, travel agents are excluded.

Retailing covers the resale without transformation of new and used goods to the general public
for personal or household use and consumption(®). A retail store may be specialised in a specific
product category or non-specialised and cover the entire range of product categories included in
retail. The product categories define the various 'sectors' of retail trade. The mgjor retail trade
sectors are the following:

. food

. beverage

. tobacco

. fruit and vegetables

. meat and meat products

. fish, crustaceans and molluscs

. bread, cakes, flour and sugar confectionery
. automotive fuel
. information and communication equi pment

o computers, peripheral units and software
° telecommuni cations equi pment
° audio and video equipment

. textiles
. hardware, paints and glass
. carpets, rugs, wall and floor coverings

. electrical household appliances
. furniture, lighting equipment
. cultural and recreation goods
o books
° newspapers and stationery
° music and video recordings
° sporting equipment
° games and toys
. clothing
. footwear and leather goods
. dispensing chemist
. medical and orthopaedic goods
. cosmetic and toilet articles
. flowers, plants, seeds, fertilisers, pet animals and pet food
. watches and jewellery.

(%) http://ec.europa.eu/environment/emas/documents/nace_en.htm
(®) http://epp.eurostat.ec.europa.eu/cache/ITY _OFFPUB/KS-NP-06-008/EN/K S-NP-06-008-EN.PDF
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Structure

STRUCTURE

Following a brief description of the context and scope of this document (current section), Part 1
(‘GENERAL INFORMATION") provides some background information on the retail trade
sector in short chapters:

. Chapter 1.1 regarding turnover and employment
. Chapter 1.2 regarding environmental aspects
. Chapter 1.3 regarding social responsibility and sustainability.

More comprehensive background information on relevant retail operations and environmental
aspects are provided in Part 2 of the document (‘'BEST ENVIRONMENTAL MANAGEMENT
PRACTICES), in Chapter 2.1 to Chapter 2.7.

Part 2 represents the main body of document, and is divided into five main chapters, each
dealing with a particular group of operations and activities over which retailers have, or could
reasonably be expected to have, a significant degree of control and that have important
consequences for environmental performance or impact:

. Chapter 2.1 deals with the energy efficiency of retail buildings, including al energy-
consuming processes within buildings (e.g. insulating properties of building envelopes,
refrigeration, lighting, ventilation), and is divided into 9 techniques.

. Chapter 2.2 addresses how retailers can improve the sustainability of their product supply
chains (e.g. assessing supply chain impacts, sourcing certified products, encouraging
ecological consumption), and is divided into 8 techniques.

. Chapter 2.3 dedls with transport and logistic operations association with supply and
delivery of retails goods, including distribution network design, collaboration with
suppliers and third party transport providers, etc., and is composed of seven techniques.

. Chapter 2.4 deals with waste management and recycling, including retailers provision of
take-back systems for recyclable materias, and is composed of four techniques.

. Chapter 2.5 is comprised of a single technique to reduce paper consumption and use
certified paper in marketing material

. Chapter 2.6 is comprised of a single chapter to reduce water consumption and run-off

. Chapter 2.7 is comprised of a single practice as an example on how consumer behaviour

can be influenced.

Part 3 of the document shows the description of severa emerging techniques, focused on the
energy performance of retailers.

Part 4 of the document summarises how to apply the document to SMEs and what techniques
can be applied to SMEs following three main criteria: costs, applicability and environmental
benefit.

Part 5 of the document summarises the main conclusions on retail best practice, relevant
indicators, and proposed performance benchmarks.
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Chapter 1

1 GENERAL INFORMATION

1.1 Turnover and employment

Retail belongs to the non-financiad part of the service sector and constitutes, together with
wholesale trade and motor trade, the branch of distributive trades. The retail sector is
characterised within Eurostat’s structural business statistics according to NACE code G.52
(NACE Rev. 3): retail trade, except of motor vehicles and motorcycles; repair of personal and
household goods). In 2007, about 3.8 million enterprises were active in retail trade in the EU-27
(Table 1.1). In 2008, retail enterprises employed almost 18 million people, generated a turnover
of EUR 2 537 hillion, and generated a value added of EUR 418 hillion (Table 1.1). The high
turnover share of the sector (second only to wholesale trade), reflects the buying and (re-)selling
nature of this activity.

The retail trade sector is a significant component of the European economy that has grown
strongly since 2000, with an average growth rate of 3.4 % between 2000 and 2008 (Eurostat,
2009b). In 20086, it represented 7.4 % of the EU-27 non-financial business economy, 8.1 % of
the UK economy, 8.3 % of the French and Portuguese economies, and 12 % of the Greek
economy (Eurostat, 2009a). In terms of total value added to the EU-27 economy, the UK retail
sector contributed the most (EUR 87.1 billion), followed by Germany (EUR 76.1 billion).
Approximately 75 % of total value added by the sector is concentrated in Germany, Spain,
France, Italy and the United Kingdom. The retail trade is a relatively labour-intensive sector,
and accounts for 13.4 % of employment across the non-financial business economy within the
EU-27 (Eurostat, 2009c).
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Table 1.1: Main indicatorsfor wholesale and retail trade in the EU-27 for 2007 and 2008
Enterprises Employees Turnover
number (2007) number (2008) million EUR (2008)
Austria 42478 342564 52752
Belgium 73668 292428 80161
Bulgaria 91632 288249 10936
Cyprus 11550 37946 5737
Czech Republic 124672 356515 37497
Denmark 24525 239214 42755
Estonia 4058 50515 5311
Finland 23300 162255 34976
France 461114 1594127 395058
Germany 295047 2885907 411648
Greece 194164 546418 65880
Hungary 98865 337166 28303
Ireland 16777
Italy 685698 1971918 322837
Latvia 12927 104187 6936
Lithuania 43555 167455 9434
L uxembourg 2905 22458 13669
Malta :
Netherlands 78795 777182 99978
Poland 372639 1376904 103449
Portugal 182339 463386 47962
Romania 134649 566694 32136
Slovakia 9097 104726 10657
Slovenia 7126 56145 11812
Spain 526772 1836869 242749
Sweden 59250 307760 60805
United Kingdom 198707 3098245 403132
EU-27 3784470 17987233 2536570
Source: Eurostat, 2010

1.1.1 Composition of the retail trade sector in the EU-27

Figure 1.1 and Figure 1.2 provide some key statistics on the composition of the retail sector
within the EU-27. Repair of personal and household goods is a minor component of NACE
code G.52. The largest source of economic activity within the retail sector is the sale of non-
food products in specialist stores (e.g. electronic, hardware, clothes stores) (Figure 1.1). The
second largest source of sectoral economic activity is the sale of genera products in non-
specialised stores (e.g. super markets). Specialised food retailing accounts for just 6 % of
economic activity in the sector on average across the EU-27, although it is considerably higher
in some smaller Member States. Just 5% of economic activity in the sector arises from sales
outside of stores, athough this is rising. Eurostat (2009a) reported that 12 % of distributive
trade (that includes retail) was conducted via e-commerce in 2008.
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Source: Eurostat, 2009
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Figure1.1:

Breakdown of retail and repair sector (NACE code G.52) by type of sale, according
to share of grossvalue added in 2006

The largest portion of economic activity within the retail trade sector (43 %) is generated by
large enterprises employing 250 or more persons (Figure 1.2). However, there is a bimodal
digtribution of economic activity within this sector, with 32 % of economic activity generated
by small enterprises employing 1 to 9 persons. Medium sized enterprises employing between 10
and 249 persons accounted for 25 % of economic activity.

32%
250 or more
persons
43%
10 to 49 persons
16%
Source: Eurostat, 2009 50 to 249
persons
9%

1to 9 persons

Figure1.2:

Breakdown of retail and repair sector (NACE code G.52) by size of enterprise,
according to shar e of gross value added in 2006
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1.2 Environmental issues of the retail trade sector
1.2.1 Direct aspects

The retail sector is strategically positioned after the production supply chain and in direct
contact with consumers. As such, the retail sector has the ability to strongly influence both the
production and consumption aspects of environmental damage. Figure 1.3 provides a schematic
overview of the sector and its links with suppliers and customers. Every stage of the production
and consumption chain, from growing crops or raising livestock, through manufacturing,
storage, distribution and consumption, to dealing with wastes, has environmental impacts. The
choices of dl the actors along these value chains influence the environmental footprints of these
chains, and of each other. Retailers are uniquely positioned to coordinate actions across
suppliers and consumers, and drive substantial environmental improvements throughout their
products value chains.

In the bottom of the figure reference is made to the environmental aspects of the whole chain
from production to consumption according to their origin. Direct aspects are the ones related to
the retail sector only, whereas indirect aspects originate from all the other actors except retailers
i.e. producers, wholesalers, transporters and consumers. Maintenance of product flows within
the retail sector requires significant inputs of energy, water and chemicals, and generates
significant outputs of solid waste, waste gas, waste water and waste heat (Table 1.2). Heating,
lighting, refrigeration, transport and packaging are some of the key activities that give rise to
direct environmental impacts associated with the retail sector. Table 1.2 refers to some of the
environmentally important inputs and outputs most relevant to the retail trade sector. Some
aspects, such as electricity consumption, are general aspects that are of high relevance for most
sectors. Other aspects, such as carrier bag waste, are specific to the retail sector.

Table1.2: Some examples of direct environmental aspects of retail activities

INPUTS Examples

Electricity is the main energy source of energy for refrigeration,
lighting, air conditioning, escalators, lifts, computers and other
Energy accessoriesin most sectors. It may also be used for heating

Fuel consumption for transportation fleet

Natural gas or light oil for building heating

Water For domestic use and for cleaning operations.
Chemicals Refrl gerants, cleaning and disinfection agents, vehicle oils and
additives, etc.
OUTPUTS

Acidifying gases, ozone forming gases, toxic gases and GHGs

Weste gas arising from goods transport, heating boilers, etc.

Paper, cardboard, glass, wood, plastic and other packaging materials,
organic materials, food waste and carrier bags

Solid waste Hazardous waste: batteries, fluorescents, minera oils

For household waste (indirect aspect) around half originates from
supermarket purchases. 25 % of household waste is packaging(*)

Domestic sewage, waste water from cleaning operations,

Waste water . .

condensates from air conditioning
Noise From refrigeration systems, deliveries, customer traffic
Odour From refrigeration and waste systems

(*) http://www.wrap.org.uk/retail/index.html
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1.2.2 Indirect aspects

Magjor indirect impacts are associated with aspects of production and consumption. The supply
chain of the retail sector begins with the manufacturers of consumer products and their raw
material suppliers. Most products require substantial inputs of natural resources such as
minerals, water and energy. The supply chain of many consumer products is complex, and it
may be challenging to attribute quantifiable environmental impacts to specific actors upstream
of retailers. Other products have a clear chain of custody and well quantified environmental
impacts. In some cases, the environmental performance of supply sectors may be regulated by
external agencies. For example, the IPPC Directive applies to large industrial installations in the
following sectors in Europe:

. Glass Manufacturing (EC, 2006)

. Food Drink and Milk (EC, 2001)

. Rearing of poultry and pigs (EC, 2003a)

. Slaughterhouses and animal by-products (EC, 2005)
. Tanning of Hides and Skins (EC, 2003Db)

. Textiles (EC, 2003c).

For such sectors, there may be little scope for retailers to exert further influence on
environmental performance. However, many suppliers are from sectors or countries where
environmental regulation is weak. There is considerable potentia for retailers to play aleading
role in improving the environmental performance of such suppliers, and in the process shift
towards more sustainabl e business.

Retailers may be in direct contact with the producers of the products they sell, particularly own
brand products, or they may obtain products through intermediary wholesalers. Where chains of
custody are long and complex, retailers may be somewhat removed from the actors responsible
for the primary environmental impacts within the supply chain. Nonetheless, the concept of
environmentally preferable purchasing is expanding across companies and government
organisations based on verifiable environmental criteriathat can be used to identify ‘ products or
services that have a lesser or reduced effect on human heath and the environment when
compared with competing products or services that serve the same purpose’ (PPRC, 2004; US
EPA, 2010). There is considerable scope for retailers to take greater responsibility in product
sourcing to drive considerable environmental improvement across product value chains.

For some products, a large share of their environmental burden may arise during the
consumption phase of their lifecycle. Main sources of consumption impacts include the
transportation of goods from the retail outlet to households, actual consumption (e.g. the
washing of textiles, the use of energy for cooking), and the generation of post-consumer waste.
Figure 1.1 highlights the importance of environmental labels as a tool that can influence the
environmentally responsible behaviour of consumers (and ultimately producers), and the return
of used products to the retailer for recycling/reuse as a tool that can significantly reduce post-
consumer waste and diminish the use of natural resources. Consumer choices influence the use
of resources and can have environmental effects in the whole length of the supply chain (EEA,
2005).
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1.3 Social responsibility and sustainability in the retail
sector

1.3.1 Social responsibility

There are many web-based publications on sustainability policy and practices within the retail
sector, and most large retailers publish annual sustainability reports. Brand image and company
reputation are particularly important to retailers, and appear to be increasingly important drivers
of environmental responsibility as a consequence of increasing consumer awareness of
environmental problems. Consumers are ever more willing to support companies that address
environmental and social issues. The purpose of annual ‘triple bottom line' or sustainability
reports is to meet society's demand for greater accountability and to demonstrate that the
company is aware of, and actively manages, its risks (KPMG, 2002).
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Chapter 2

2 BEST ENVIRONMENTAL MANAGEMENT PRACTICES

2.1 Best environmental management practices to improve
the energy performance of the retail trade sector

21.1 Chapter structure

This chapter provides practice-oriented information to retailers to improve the energy
performance of their activities. Only direct aspects of energy, i.e. those controlled by the
company, are being covered and the focus is mainly made on the operation of stores. An
introduction about energy management systems and energy commitments of known retailersis
provided in Section 2.1.2. The scope of this part of the document is further explained in Section
2.1.3 and the most important drivers, also explained for each described technique, are shown in
Section 2.1.4.

A comprehensive list of the most outstanding practices for energy performance improvement is
provided in Section 2.1.5. Section 2.1.6 gathers all the described techniques. The building
aspects are first explained: building envelope in Section 2.1.6.1, HYAC in Section 2.1.6.2 and
Passive House concepts in Section 2.1.6.3. The integration of heat recovery from refrigeration
within a store is explained in Section 2.1.6.4. Monitoring of energy consumption, in Section
2.1.6.5, is aso considered as a best practice regarding to direct aspects. Best practices in
refrigeration are described in Section 2.1.6.6. The shift to more efficient lighting systems is
shown in Section 2.1.6.7. Other aspects, as the single measures or integration of aternative
energy sources are shown in sections Section 2.1.6.8 and Section 2.1.6.9.

2.1.2 Chapter introduction

The energy management of a company is usualy integrated in the environmental management
system. With the implementation of an energy management system, energy would be integrated
into organisational business structures, not only because of the public image and reputation but
aso improved business performance through better energy performance and cost-savings.

The European standard EN16001:2009 and the international standard ISO 50001 (draft
published in 2010) on Energy Management Systems integrate energy in the typical business
structures. These standards are quite similar to ISO 9001 and 1SO 14001 and they are based on a
Plan, Do, Check, Act (PDCA) approach, which is a continuous improvement scheme. Figure 2.1
shows a smplified diagram of how the different management systems are complementing each
other. The standard for the energy management was developed to be a complement of the
environmental management system with enhanced focus on the economic aspects of energy
performance.
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______
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-

)

Figure 2.1
management structuresin a company

Illustrative scheme of the integration of the energy management system with other

As well as for other standards, the PDCA approach (Figure 2.2) is initiated with an initia
review of the energy related aspects, where an evaluation of the energy aspects of the company
has to be completed. Targets, objectives, the programme for the implementation, etc. of the
energy management system have to be defined in the first steps. Then the implementation and
operation are performed and checked. A good monitoring and measurement system is required.
This is quite significant for retailers, which usualy have hundreds or thousands of stores to
manage. The cycle finishes (and start again) with the "act’ aspect, in which the reporting, audits
and top management review of the system are performed and new or reviewed targets have to

be proposed.

Identification of energy aspects,

past and present energy performance,
equipment, priorities, etc.
Establishment of targets, objectives,

program, etc.
G
Energy policy/A\/
Internal audits,
External audits

Management review of
targets

Reporting,

Implementation and
operatlon

Monitoring and
measurement
Non-conformities,
corrective and
preventive actions

Figure 2.2:

Scheme of the Plan Do Check Act approach in an Energy M anagement System
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Management systems, both for environment or energy, help the organisation to establish
coherent policies, to set procedures for improving, to gain knowledge and understanding of their
operations and to establish continuous improvement mechanisms. However, there are not any
absolute requirements or mandatory threshold values for the energy performance. The
establishment of such limit or threshold values for the energy performance would depend on the
commitment of the company top management to establish objectives and targets.

The commitment to improve the environmental performance (an thus energy performance) of
the retail trade sector in Europe is reflected in the creation of the Retail Forum, which is
intended to contribute to the implementation of the EU Action Plan on Sustainable
Consumption and Production and Sustainable Industrial Policy, presented by the Commission in
July 2008.

The Retail Forum is a multi-stakeholder platform. It was devel oped with the aim of exchanging
best practices on sustainability and identifying opportunities and barriers of the achievement of
sustainable consumption and production. The first Retail Forum meeting focused on energy
efficiency of stores and an issue paper was produced (°), with a list of already applied
techniques in the retail trade sector. Most of them are explained in this document in a very
comprehensive way. Details about the performance, the environmental benefit, economic
performance and other aspects are provided. There is no overlapping between the two
documents, as they are complementing each other.

In the framework of the Retail Forum, the Retailers Environmental Action Programme (REAP)
was launched and some mechanisms were provided to enhance the dia ogue with the European
Commission and other relevant stakeholders. It also makes available the commitments and
actions of retailers in Europe. The REAP commitments database is located at the Commission
webpage (") and the list of commitments for energy efficiency (shown in Table 2.1) represents
25 % of thetotal list.

Table2.1: Examplesfrom REAP commitmentsto improve the ener gy efficiency of stores
Retailer Target description
'What we sell' category
Asda Walmart End the gale.of fi Igment light bulbs by end 2010 versus 2008
Consumer electronics will use 25 % less energy by end 2010 versus 2007
Auchan Stop of selling incandescent light bulbs > 75 watt to consumers
Delhaize Group For Belgium, end of incandescent light bulb sales by the end of 2010
Decrease market share of incandescent light bulbs
Decrease energy consumption of light bulbs sold
FCD Increase market share of CFLs (A+B)
Phase out of incandescent light bulbs.
Increase the share of CFLs (number) from 10.7 % in 2007 to 25 % in 2009 and 35 %
in 2011
Kooperativa Introduction of a new method to assess the carbon footprint of products when
Forbundet sourcing PLBs
Lerogpl;lglm, Increase " A" categories for domestic appliances
The Co- Stock white goods A or above and phase out the sale of tungsten incandescent light
operative Group bulbs
'"How we sall' category
ANCC/Coop Reduction of energy consumption in 184 members company stores with 'Green
Italia Light' certification by promoting energy efficiency applied to lighting

(®) More information available at http://ec.europa.eu/environment/industry/retail/about.htm
() http://ec.europa.eu/environment/industry/retail/reap/index_en.html
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Retailer Target description
Increase energy efficiency by using district heating
Promoting energy efficiency in dimmered plants
Promoting energy efficiency by use of LED technology
New 'green’ logistic centre for non-food products
Reduce energy consumption
APED Promoting the replacement of halogen lamps by LED in member companies stores
Promoting the replacement of CFL by LED lamps in refrigerating appliances
AsdaWalmart New stores will consume 30 % less energy by end 2009 over 2005 base levels
Existing stores will consume 20 % less energy by end 2009 over 2005 base levels
C&A Installation of an environmentally-friendly lighting system
C Reduce energy consumption per m? of sales area by 30 % by 2020 (based on 2004
arrefour . .
baseline consumption)
Colruyt Continue the design of more ecoefficient buildings and shops

Systematically monitor energy use in our buildings in order to save energy by 2015

Coop Norway

To increase eco — efficiency in buildings

Delhaize Group

Decrease 35 % of overall energy consumption by energy efficiency measures on
store level by 2020

Explore innovative refrigeration system designs and operating practices.

El Corte Inglés

Promote energy efficiency as a principle favouring a relevant electric consumption
reduction per year and m?

Improve the energy efficiency of stores by determining end of 2009 indicators and

FCD standard values.
IKEA Reduce energy consumption for the whole of IKEA with 25 % in relative terms e.g.
kWh/m?® sold (base FY 05)
Inditex Reduction by 20 % of electrical power consumption per garment in all stores built as
of 2009
Identify the most economic and ecological measures to reduce energy consumption
Kaufland and GHG emissions by using energy-efficient technologies or renewable energy
sources
Kingfisher Achieve a 1Q % reduction in storg energy consumption per m? of total sales area by
2011/12 against the 2006/07 baseline
Reduce the environmental impact of its business, in particular its carbon footprint
Reduce direct emissions of GHG in relation to turnover
Kooperativa Reduce energy consumption per m” and diesel consumption in transport
Forbundet Introduction of energy-efficient pilot stores, reducing energy consumption,
exploiting daylight for lighting, and putting doors and locks on all refrigerators and
freezers
Lidl Use environmentally friendly freezing cabinetsin new shops
Use of heat recovery system from our refrigeration plants
Source or generate 100 % 'green’ electricity of M&S stores, offices and distribution
Marks & centresin the UK and Ireland by 2012
Spencers Reduce the amount of energy used in the stores by 25 % per square foot of floor
space
All the new and the refurbished stores shall be Eco-efficient stores (more than 20
measures to reduce electrical consumption in stores (efficient lighting system,
Mercadona improvement of insulation, more efficient heating/cooling systems)
Re-use the heat produced by the air conditioning to acclimatise the storesin 45 % of
the new and the refurbished storesin 2009
Implementation of 1SO 14001 in all shopsin Slovenia by the end of 2009
Mercator Implementation of environmental Balanced ScoreCard and IT support for the group
of parameters written down in 1SO 14001
Metro Group | Reduction of the specific energy consumption per m? of selling space
REWE Group | Develop and implement atechnical energy management system
Royal Ahold — | 20 % reduction of CO,/m? in 2015 compared to 2008

(Albert Heijn )

20 % renewable energy use in 2020
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Retailer

Target description

Measures: reengineering Refrigeration and HVAC systems, low temperature
condensation, heating with heat pumps, no gas, low GWP and natural refrigerants,
EC ventilators

S Group

Promoting energy efficiency applied to lighting and heating in order to reduce energy
consumption in its members’ company stores

Tesco

Become a zero-carbon business
Reduce emissions from existing stores and distribution centres
Reduce emissions of new stores and other buildings

The Co-
operative Group

Reduce greenhouse gas emissions from refrigeration
Reduce energy consumption of buildings
Reduce the use of ozone-depleting refrigerants

Communication category

C&A

Change of garment labelling, encourage customers to reduce reliance on tumble
drying wherever possible and suggestion to wash one-click-down.

Carrefour

Raise awareness and promote energy efficient actions, products and renewable
electricity

ConfCommercio

Increase the awareness of members on energy efficiency

Promote energy saving light bulbs through different national campaigns and

IKEA L

initiatives
Marks & Encourage people to wash clothes at 30 degrees to cut energy use and CO,
Spencers emissions. 70 % of clothing products now carry a 'wash at 30' |abel

The environmental impact of energy consumption should be taken into account when retailers

implement new

energy efficiency measures. In this document, there is not only one proposed

route of what best practices should be applied. In a first step, it is recommended to reduce the

energy demand

(e.g. reduce heat demand by increasing building insulation). Then, shift to a

better energy use through improved efficiency (e.g. an efficient boiler) should be performed.
The use of cleaner energy sources (e.g. biomass) should be performed after the af orementioned
consumption minimisation. The priority actions and their connection with energy aspects in
order to set energy objectives and targets are shown in Figure 2.3.

{ Energy Management System }

Priority of actions Relevant aspects for retailers

Conservation of

Reduce Energy !
perishable goods

Consumption _ )
(less consumption) (refrigeration)
V V

Improved comfort
(building and HVAC)

Increase Efficiency
(better use)

vV V
Improved product
Use of Cleaner Energy Presentation
(better source) (lighting)

v

N

Local and
regional
factors

Current
situation

V)\\
R
Energy objectives and targets

Figure2.3:

Priority of actions for the energy management system and their connection with
the most relevant aspects of retailers
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Some retailers only apply the most innovative techniques to one or a few 'model’ stores. Public
image and reputation make these retailers go for highly visible 'lighthouse' projects. The
environmental relevance of this kind of single model stores is negligible if compared to the
overal performance, i.e. the sum of the results of each store of the group. However, these
projects can contribute to knowledge and deriving new measures to be systematised. Therefore,
alearning process from the lighthouse store results is required.

2.1.3 Scope of this Chapter

In this chapter only those energy elements under the control of the company, i.e. direct aspects
are covered. The focus will be on stores which have the highest energy consumption and
emissions. The described best practices for stores are mainly applicable to distribution centres
(e.g. buildings and refrigeration). The energy consumption of retailers' transport and logisticsis
also high and it is covered in another chapter.

In Europe, the specific energy use of a food store varies from 500 to 1000 kWh per year and
square metre of sales area. This value is very high if compared to conventional residentia
buildings (150-250 kWh) or office buildings (100— 200 kwh)(®). The differentiated elements of
retail operations in a store involve different aspects of food conservation, marketing of products
and improved comfort. Usually, 75 % of the carbon footprint of a retail-trade company, without
considering the supply chain, comes from the operation of stores, while 20 % comes from the
logistics aspect and only 5 % comes from the operation of distribution centres. This document
mainly covers the energy aspects of stores operation. Figure 2.4 shows a smplified scheme of
the most important elements of the energy management system of stores.

Air Conditioning

STORE
@ @ @ | | w

Energy Management | —  — ]

Building

— T
A 11l

Heating

Figure 2.4 Main energy aspects of store operations

The average share for energy consumption of each element(®), for afood retailer, is:

. 50 % for food conservation by refrigeration
. 25 % for lighting

() The figures for retailers are collected from various sustainability reports. The value for office buildings is collected from
Schlenger, J. Climatic Influences on the Energy Demand of European Office Buildings. Thesis dissertation. University of
Dortmund, Dortmund, 2009. The figures for residential buildings were collected from Nemry, F., Uihlein, A. et al., 2008.
Environmental Improvement Potentials of Residential Buildings (IMPRO-Buildings). JRC Scientific and Technical Reports.
EUR 23493.

(®) Values collected from several retailers sustainability reports and from the Energy Efficiency issue paper of the Retail Forum.
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. 20 % for heating, ventilation and air conditioning, HVAC
. 5% for eectric appliances and others internal processes. This element can vary
significantly from one retailer to another.

For non-food retailers, the map for the energy consumption of a store is not so clear, as many
types of business should be covered. For example, the consumption of appliances in electronics
storesis higher than for other kinds of business, which can be more dependent on lighting, such
as furniture or Do-It-Y ourself stores.

Energy consumption is responsible for a considerable environmental impact. This can be easily
corroborated through published carbon footprint reports of retailers. Carrefour, in their 2009
sustainability report, calculated the carbon footprint of their operations and the results are
shown in Figure 2.5. Also, the emissions of GHG associated with Metro Group (Germany) and
Migros (Switzerland) are shown in Figure 2.6. For Carrefour, leakage of refrigerants has a
higher influence than for other retailers, as the load is higher than for the other retailers. As
shown, the carbon footprint of retail companies is highly dependent on electricity use. This
effect is more important for companies with fewer food stores, such as Metro Group. The
influence from heating systems and the used fuel is also quite important.

O Logistics
10%

Labs,
15%

O Electricity ) o
44% Air conditioning,
20%

Lighting
20%

O Refrigerants
42%

Food
refrigeration
45%

Figure2.5: Carbon footprint breakdown of Carrefour activities and disclosure for the
emissions associated with electricity
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O Electricity
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O Logistics
10%

O Refrigerants
12%

Figure 2.6: Carbon footprint breakdown of Metro group (a) and Migros (b)

2.1.4 Drivers of retailer energy performance improvement

The improvement of energy performance needs a comprehensive view. Retailers in Europe
operate many thousands of stores. Certain measures having a short payback time applied in each
store can produce huge savings. Figure 2.7 illustrates the huge improvement potential of some
European food retailers. In this figure, the specific energy consumption per square metre of
sales area for severa retailers is shown. The data were taken from the last sustainability,
corporate or financial reports of these sampled retailers. The chart does not aim to compare the
performance of different retailers, but gives an idea of what the improvement potential is. Large
European retailers, with alarge number of stores and high sales area (represented by the size of
bubbles in Figure 2.7) have the highest improvement potential through applying energy-saving
measures. For them, energy savings, even with the ssmplest solutions, are huge.

Best Environmental M anagement Practicein the Retail Trade Sector 16



Chapter 2

" @

= A High improvement potential with

> High
‘\‘g 9 rl)rgtr;ot:/aelment high associated beneftis

£ 80
=

X~

c

=

*g_ 750 ‘

> @

2

o 650

3]

> Good performance

=

3]

S 550 1

2 Non-EU

‘©

) N2
UQ)- 450 Good performance but with

‘ Low opening hours high associated benefits through
further improvement
350 T T T T T T
0 2000 4000 6000 8000 10000 12000 14000 16000

Number of stores

NB: - Specific energy consumption in kWh per m? sales areaand year.
- Each bubble is placed at the average value of the retailer and the size of the bubble
represents the total sales area.

Figure2.7: Specific energy consumption vs. number of storesfor a sample of food retailers

For medium-size retailers, there is also a huge potential both for the reduction of the energy
consumption and costs savings. A specific energy consumption of about 500-550 kWh/m?yr
can be considered good performance, although the absolute consumption value for some
retailersis even lower due to fewer opening hours (less building use) than for typical retailers.

A similar analysis can be performed with specialized non-food retailers. Figure 2.8 shows the
specific energy consumption per square meter of sales area for different sales concepts. The
green and red lines show the average energy consumption, depending on the sales area, derived
from the study for German buildings('®). As shown, specific data for sampled retailers
(electronics and Do-lt-Yourself concepts) fit perfectly to the German values. The energy
consumption is much lower than for food-retailers, where refrigeration plays a key role.
Nevertheless, there is a huge potential for improvement, as the variability of the data is really
high. From the study of German buildings, average heat consumption is 195 kWh/m? for non-
food retailers with less than 300 m?, and 105 for those over 300 m?. The potential improvement
of these non-food stores is represented by best performance: for example, al IKEA storesin
Switzerland consume less than 40-55 kWh/m? for heating, as they are certified with the
Minergie standard (the value of required heat demand varies depending on if they are new or
retrofitted stores).

(*%) Arge Benchmark. 'Benchmarks fiir die Energiesffizienz von Nichtwohngebduden - Referenzwerte fiir Energieausweise, Report,
2009. Available at www.arge-benchmark.de
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Figure 2.8: Specific ener gy consumption vs. aver age sales area for several non-food retailers

Small and medium-sized companies have similar energy consumption profiles to large retailers
in terms of specific values (per square metre of sales area). Figure 2.9 shows the disclosure for
electricity and heating consumption for stores of less than 300 m? from the benchmarking study
aforementioned for German retailers.
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Figure 2.9: Specific energy consumption for heating and electricity of small stores (<300 m?)

Results show very high energy consumption for heating, while the relative impact of eectricity
consumption is relatively low. The energy consumption for non-food is similar to the energy
consumption of larger retailers, while the energy demand of food retailers is significantly low if
compared to larger companies (see Figure 2.7). This behaviour can be due to less refrigeration
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and lighting load in small stores. Nevertheless, the improvement potential is really high and the
environmental and economic benefits of energy performance improvement are also high for
small companies.

An ambitious energy policy to achieve the best energy performance would lead to the
implementation of the best management practices. These practices would improve the
environmental profile of the company but also other important driving forces have to be
considered:

. improved business performance because of |ess costs and more competitiveness (relevant
for SME)

. generated knowledge and expertise to improve insight into energy aspects

. synergies with other management systems would be established

. decision-making process would be improved

. better response to future regulations through anticipated actions

. better preparation for foreseen energy prices increases and better response to energy
market turbulences (relevant for SME)

. better public image and reputation (relevant for SME).
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2.15 Technigues portfolio

Best practices are proposed in a 'techniques portfolio' and described in subsequent sections.
Some of them are not single techniques, but they summarise the best available practices for the
improvement of one or more relevant aspects of retailers. The covered areas are buildings,
electricity, warm water and active generation of energy. The information provided in this
document has been gathered by different means.

» Information provided directly by retailers. Relevant European retailers have provided an
important amount of information to develop this document. Some of the provided data
were confidential and the information is presented in an anonymous manner. The
exchange of information has been very significant for this part of the document.

e Publicly available information about retailers initiatives. For example, joint initiatives
such as the Retail Forum or companies sustainability and financia reports were used.

» Exidting literature. Relevant existing or ongoing studies in each knowledge topic and
publicly available literature.

»  Own research. Important conclusions were derived from EC own research activities.

The selection of aspects to be covered in this chapter was made attending to the environmental
relevance of retailers' activities. In addition, current environmental performance of the sector
was taken into account in relation to other sectors. This is the case for building aspects: the
contribution of these aspects to the overall performance is not as significant as for other sectors,
but the detected situation of retailers buildings requires special attention when making
comparisons with other sectors. There is significance in the order of described practices. The
application of atechnique should be considered in accordance with the prioritisation of actions
and aspects (see Figure 2.3). This should be considered in the decision-making process of
retailers, where local and regional circumstances, the starting point and other issues should be
considered.

The energy efficiency techniques presented in the document for best environmental
management practices are listed below and presented in Table 2.2.

. Technology area: four main areas were identified:

° buildings: the elements associated to retailers buildings are influencing the
performance of retailers;
o electricity, mainly for refrigeration and lighting;
o warm water: is not as important as other aspects, but good practices relevant for
retailer and other sectors were identified;
o active generation: the generation of electricity from renewable sources or combined
heat and power systems is comprised here.
. Aspect: the energy aspect affected by the technique.
. Technique: the formal heading for subsections of section 2.1.6.
. Content: a small summary of the contents.
. Scope: The applicability to new or existing stores.
. Target groups. relevant retailer stakeholders or third parties to whom the chapter is
directed.

Best Environmental M anagement Practicein the Retail Trade Sector 20



Chapter 2

Table2.2: Energy efficiency techniques portfolio
Z?cegnol ogy Aspect Techniques Content Scope Target groups
Planners, designers, architects, building
Envelope Retrofitting the building envelope for optimal energy Wall, roof, ground, windows, shading systems, New and existing owners, environmental (energy)
P performance orientation stores managers, consultants, investors,
construction companies
Design premises for new and existing Heating, Ventilation and Size, zoning, upgrading, diagnosis, screening, New and existing Eﬁ?ﬁ%ﬂﬂ;ﬁ;ﬂgﬁgﬁn%
ﬂeatl_ng,' Air Conditioning systems maintenance of HVAC systems stores consultants, investors, HVAC suppliers
Ventilation and - - e
Air Planners, dgs gners, a:lc?ltects )bw Iding
- Conditionin, The use of passive house models or conceptsin owners, environment (energy,
Building (_H VAC) 9 Use of integrated design Concept the dL;i n gn q rr\1/an Element of HVAC ztpemls New stores managers, consultants, investors,
9 g R construction companies, HVAC
suppliers
Planners, designers, architects,
Integrated : : . Waste heat recovery from refrigeration. Energy New and existing environmental (energy) managers,
approaches Integration of refrigeration and HVAC recovery. Use of sustainable heating systems stores consultants, investors, construction
companies, HVAC suppliers
Comprehensive monitoring of energy Regional managers, store managers,
Monitoring Monitoring of storesin the energy management system consumption of stores for an appropriated energy | Existing stores environmental (energy) managers,
management of retailers consultants, investors
Energy saving measures for the refrigeration New and existin Designers, environmental (energy)
Refrigeration Efficient refrigeration system of stores. Simple saving measures, 9 managers, store managers, consultants,
) ] o - ) stores ) .
refrigeration system retrofitting, refrigerant shifts investors, suppliers
o o - Designers, environmental (energy)
N - N Use of natural lighting. Use of efficient lighting New and existing
Electricity Lighting Efficient lighting devices Sores msng)?r:, store managers, consultants,
The reduction of the energy cgnsumptl on through o Designers, environmental (energy)
oth ! . . single measures are explained: use of high-rated New and existing
er aspects Simple secondary measures for reducing energy consumption . - A . managers, store managers, consultants,
appliances, setting up energy objectives, training, | stores . f
o investors, staff representatives
communication, etc.
Warm water Solar / Biomass Desi ) a )
L . A . - esigners, environmental (energy
. Renewable : Efficient integration and optimisation of theinput | New and existing
Active energy Use of alternative energy sources from RES and other sources. tores managers, store managers, consultants,
systems _ investors, suppliers
Cogeneration
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2.1.6 Best environmental management practices
2.1.6.1 Retrofitting the building envelope for optimal energy performance
Description

Nowadays, there is a high awareness about the energy performance of buildings, as they are
responsible for the consumption of 40 % of primary energy in Europe. However, one area of
poor understanding is how building elements affect energy consumption, and associated cost
implications (WBCSD, 2008). An integrated approach is always needed when a building is
being retrofitted to increase its energy performance, i.e. to reduce its energy consumption.
Individual actions for building elements will not be effective and will have higher costs than
comprehensive and integrated actions.

The envelope is particularly important for increasing the energy efficiency of a building, as a
good envelope minimises the need for heating and cooling power. In Europe, Directive
2010/31/EU on the energy performance of buildings, EPBD, gives a framework for the Member
States to set minimum requirements for new buildings and those undergoing major renovations.
This regulation was adopted on 19 of May of 2010 and is more restrictive than the last one. The
Directive sets the minimum requirements for the energy efficiency aspects in national codes,
where the building envel ope plays a very important role.

The building envelope is defined as those integrated elements which separate the building
interior from the outdoor environment. These elements are classified in this document as:

. insulation system (e.g. walls, fagade, roof, floor)

. windows/glazing system (e.g. windows with single, double and triple pane)
. shading devices (e.g. external or interna blinds)

. air tightness (e.g. sealing, doors).

The distribution of energy losses throughout the building envelope depends on many different
factors such as climate, quality of construction materias, socio-cultural issues, etc. For
illustrating the energy losses, as an example, Figure 2.10 shows the average heat loss from a
typical commercial building in the United Kingdom (Carbon Trust, 2007a).

The energy performance of a building envelope is usually measured by means of the U-value
(*. All the building codes in Europe and all over the world have set requirements for U-values
that are legally binding for new and renovated buildings (Laustsen, 2008). In Europe, the
required value usually varies from one climate to another, being more restrictive for northern
countries than for the southern ones. The renovation of a building according to (or going
beyond) certain available standards and requirements allows for the minimisation of energy
consumption. In addition, this approach can be combined with further measures based on an
integrated energy approach looking at a site as a whole, e.g. a supermarket, taking into account
al energy consuming processes and operations as well as all energy producing processes (e.g.
waste heat from refrigeration).

(*Y) U-value is measured as W/m?K and represents the amount of energy per second that is lost per square meter of dement (wall,
roof, floor, etc.) and per one degree of temperature difference between the building interior and the outdoor environment.
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Ventilation and
air infiltration

35%

I Floor
8%
Source: (Carbon Trust, 2007a) v

Figure 2.10: Energy losses from a typical UK commercial building through the envelope
elements

As dready indicated, an important factor influencing the techniques involved in the
refurbishment of the building envelope is the climate. In Europe, three climatic zones are
considered, depending on the outdoor temperature (Figure 2.11). The divison was made
according to the number of heating degree days (HDD) (*¥): Warm zone, up to 2000; Moderate
zone, from 2000 to 4000; Cold zone more than 4000.

g

o A4

HOD (K} | - ¥

Eurgpean heallng degree days
ELUROSTAT mothod |

; e
Source: Boermians, et al., 2006

Figure2.11: European climatic zones based on the number of heating degree days

(**) Heating degree days (HDD): number of days when the outdoor temperature is 1 °C lower than 18 °C. If the differenceis, e.g. 2
°C during one day, the value of HDD would be 2 for that day. So, the general expression for its calculation is HDD = (18-T) x
At, where At isthe timein days. EUROSTAT method for HDD calculates this parameter with the following conditions:

— T isthe average temperature between maximum and minimum temperature of a day;
— Theterm (18 — T) is considered to be null when the value of T is 15 °C (heating threshold) or more.
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For the building envelope, a number of techniques can be implemented for retrofitting. A
summary is shown in Table 2.3.
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Table 2.3 Techniquesfor improving the ener gy efficiency of the building envelope
Envelope element Technique Description References
Petersdorff,
When an existing building is retrofitted, new materials have to be considered to | 2006.
: . . increase or change the insulation, and in turn save energy. For example, an | Carbon Trust
Change insulation materials increase of 15 cm of mineral wool insulation can save up to 200 kWh/m? per year | 2007a, 2007c,
in cold climates (). 2007d.
Wall/facade/roof/floor — cellar DOE, 2010.
ceiling The material thickness is the most important aspect of insulation. Examples of | Petersdorff,
. . techniques are: external thermal composite system , cladding with air circulation, 2006.
Techniques to increase the Lo ; o . . . Carbon Trust
. : . cavity insulation, fixation to inner surface of walls, flat roof exterior insulation,
insulation thickness . . . 5 20073, 2007c,
waterproofing layer, insulation of cellar ceiling, crawl spaces for ground | 5q574
insulation, etc. DOE, 2010.
Glazing is the use of glass panes assembled into units of two, three, even four in
order to increase its thermal and acoustic insulation properties. A gas (air) or | petersdorff,
vacuum fills the gap between two units. Multiple panes can give good insulation | 2006.
Change to more efficient without sacrificing transparency. Carbon Trust
glazing Examples of the most common retrofitting actions are: 2007a.
increase in the number of panes (up to four) DOE, 2010.
Windows/ glazing low-e coatings Krigger, 2004
CO2, vacuum or argon filling
Change to materials for frame, sash and other window components. wood (high
thermal performance, high cost for maintenance), aluminium and other metals | petersdorff,
Change to more efficient (bad thermal performance, zero cost for maintenance). Vinyl frames (high thermal | 2006.
sashes and frames performance and zero cost maintenance, but low resistance to heat). DOE, 2010.
The replacement of metal parts of the frame and the sash is also a good practice, | Krigger, 2004.
asit produces thermal breaks that improve insulation.
Solar shading devices should alow the control of direct, diffuse and reflected
solar radiation and glare. They contribute to the energy performance of buildings
by allowing interior exposure to low-angled sun in winter but not in the summer
sun. Sometimes they perform other roles: some blinds can act as thermal barriers E‘;rr;’?neia;on
Shading External and internal devices | to prevent thermal losses. So, they have a direct influence on the energy 2005 '
requirements for the heating, cooling and lighting of a building. ESSé, 2006.

Some of the most common external devices are: overhangs, awnings, trees and
vegetation, roller shutter, venetian blind, roller blind, etc.
Examples of internal devices are: venetian blind, roller blind, and curtains

(*) Calculated for amodel 1000 m? building with the same U-values as the average requirements in cold countries.
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Envelope element

Technique

Description

References

Air tightness

Improvement of doors

From the energy efficiency point of view, doors are important and generally have
the same problems as portals. The most important measure for the energy
efficiency of doors is to avoid air leakage, which can account for up to 20 % of
building heat loss. Therefore, weather stripping and sealing must be implemented
following examination. For the best performance, doors should be replaced for
doors with more effective insulation (low U-value doors). Storm doors should also
be used

DOE, 2010.
Krigger, 2004

Fast acting doors

When a door has to be used frequently, such as in warehouses, it is usually left
open by the operator. This results in huge losses of energy for heating and cooling.
The use of automated fast-acting doors for customer entrances or rapid rolling
doors can produce grest energy savings, especially for SMEs

DOE, 2010.
Krigger, 2004

Sealing

Air leakages usualy originate from window and door frames, lighting fixtures,
ducts penetration, dryer ventilation, plumbing penetration and electrical outlets.
These leakages can account for between 25 % and 40 % of the heating and cooling
needs of a building. Two techniques can be used to reduce the air leakages from
building envelope elements: weather stripping (installation of tension sed, felt,
reinforced foams, tape, reinforce vinyl, door sweeps, magnets, tubular rubber,
reinforced silicone, door shoe, etc) and caulking (silicone, expandable
polyurethane, butyl rubber, etc.)

DOE, 2010

Buffer sections

The use of buffer sections, like a draught lobby for the entrances, reduces the
heating and cooling needs of a building, as the rate of exchanging air with the
outdoor environment is minimised. The same can be done for vehicular accesses,
e.g. in warehouse entrances

Carbon Trust
20073, 2005h.

Overal envelope

Orientation

For optimising the energy performance of a building, the area of glazing and
shading has to be maximised for the north and the south facades of the building,
while they have to be minimised for the west and east orientations. For the north
and south fagades, the solar heat gain and the visual transmittance has to be high,
while for the west and east fagades it has to be low in retailers buildings, as it can
be a source of discomfort for customers due to glare and air conditioning problems

ASHRAE,
2008.

Maintenance

The management techniques related to maintenances are the simplest solutions to
saving energy. Some examples include:

keeping main entrances and windows closed

keeping the blinds opened for using natural light as much as possible

making regular inspections to the construction elements in order to detect signs of
damage: rips, cracks, gaps, damps, condensation

making regular inspections to the construction elements in order to detect signs of
damage: rips, cracks, gaps, damps, condensation

ASHRAE,
2008.

Carbon Trust
2007a, 2005b.
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The techniques explained in Table 2.3 can be controlled easily for owned buildings. However,
many buildings from retailers are not owned by the retailer. Some companies operate in rented
buildings or building units and do not consider the building aspect as an important part of their
energy management, as it is not under their direct control. Nevertheless, the description of this
technique is intended to provide the background of what can be done with the retailers' building
envelope, so property owners are also a target group of the document. For retailers, the
contractual relationship with the building owner requires a consideration for the thermal
behaviour of the building, as it affects the user performance (the retailing company). Some key
requirements in the contract are essential, not only to improve energy performance, but also to
assure some minimum standards for the indoor environment. Then, it can be considered best
practice to set up mechanisms within the company to influence owners to achieve demanding
standards, going beyond national regulations, and integrating retrofitting action plans for both
existing and new buildings. For this purpose, indications given in Table 2.3 puts in the hands of
owners (retailer or not) a number of tools to improve their performance, independently of direct
or indirect, sole or shared building control.

The concept of building unit was introduced in the recast of the Energy Performance of
Buildings Directive and means 'a section, floor or apartment within a building which is designed
or atered to be used separately'. With this concept, the directive affects also the application of
minimum requirements for building units, new or those subject to major renovation. Also, the
Directive states that any new building or building unit should have an energy performance
certificate if it is sold or rented out to new tenants. This rule will also be applicable to buildings
with a total useful area over 500 m? (threshold to be lowered to 250 m? in 2015) when a
building is frequently visited by the public. This aspect of the Directive will be very relevant to
retailing activity, which consists of an important number of sales concepts and where many
buildings and building units are rented and, therefore, the influence on the building envelope
can be redly low. Some large retailers, with stronger influence, are key actors, as their
requirements on building energy performance can help owners to achieve a good building
energy performance and to implement a realy high building standard. A very basic
classification of retailers buildings, attending to their energy consumption profile, is shown
below:

Food retailers: The energy consumption profile of food retailers is characterised by a high
demand of electricity for refrigeration. Three sales concepts are differentiated.

. Hypermarkets: with high sales area, low relative refrigeration load compared to food
supermarkets and in stand-alone buildings, usually owned.

. Supermarket: with high refrigeration load, surface from 1000 to 3000 m2, can be in
stand-alone buildings (usually owned) or building units (usually rented).

. Discounters: with average surface less than 1000 m2, in stand-alone buildings (usually
owned) or building units (usualy rented).

. Convenience stores and others. small stores with refrigeration of food. Building units are
usually rented.

Non-food retailers. more heterogeneity is observed for this type of retailers. Attending to energy
management, they can be divided into categories given below.

. Large stores: furniture, Do-it-yourself stores, electronics, etc. with more than 5000 m2.
The building is usually owned, although many of them are rented. Influence of these
retailers on the building is usually high.

. Commercia centres. integrated by many small specialty stores (in the same building) and
with some large stores for food and other businesses.

. Small stores, usualy integrated into building units.

The influence of retailers on rented buildings or building units varies a lot and usually depends
on a large number of factors. This would finally benefit the smaller stores in the same
commercial centre or in the same building.

Best Environmental M anagement Practicein the Retail Trade Sector 28



Chapter 2

Achieved environmental benefit
The energy consumption of stores and thus associated CO, emissions can be significantly
reduced if the building envelope is retrofitted. Table 2.4 gives examples for heating savings
obtained from the retrofitting of amodel market building of 2000 .

Table2.4:

Environmental benefits from someretrofitting packages

Retrofit packages

Applied techniques

Energy savings(}),
(KWh/m?yr)

Wall/roof/ground/facade

Increase insulation thickness
to 15 cm of mineral wool

Cold: 50 (h, mb)
Moderate: 65 (h, mb)
Warm: 50 (h, mb)

Wall/roof/ground/facade

Changes in the insulation

material (for 15 cm)

Cold: 40 (w) — 50 (mw) (h, mb)
Moderate: 50 (w)— 65 (mw) (h, mb)
Warm: 44 (w) — 50 (mw) (h, mb)

Windows

Changesin glazing

Cold: 50 (dp) — 90 (tp) (h, mb)
Moderate:30 (dp) — 60 (tp) (h, mb)
Warm: 20 (dp) — 35 (tp) (h, mb)

Overall envelope

Changes in wall, roof and
windows of existing buildings,

Cold: 60-100 (0, mb) (%)
Moderate: 50-130 (o, mb) (3)

see (Boermans et al., 2006)] Warm: 45-75 (0, mb) (%)

Cold: 30(le) — 40(Ii) (hc, mb)

Shading devices Addition of shading blinds Moderate:15(1i) — 20(I€) (hc, mb)
Warm: 10(hi) — 35(I€) (hc, mb)
Air tightness Weather-stripping, caulking, | Reduction of energy consumption by

door improvement up to 40 %

(%) Initial situation: U-values for each climate are the average code requirements for each climate.

(® Initial situation: U-values for each climate are real averages from existing buildings.

NB: h: heating, mb: model building, w: wood, mw: mineral wool, dp: double pane, tp: triple pane, le:
external blind with low air permeability, li: internal blind with low permeability, hc: heating and
cooling, hi: internal blind with high air permeability, o: overall energy consumption

The use of retrofitting actions of the building envelope, combined with the best practices in the
heating, ventilation and air conditioning (HVAC) system can produce great savings, leading to
low values of primary energy consumption for HVAC: <55 kWh/mPyr. For example, several
exigting stores of the Swiss retailers Migros and Coop (see reference retailers) have been
refurbished to this value which is laid down in the Swiss Minergie Standard (Swiss Energie,
2007). In the case of new buildings, energy consumption is <40 kWh/m?yr. Ikea has 10 storesin
Switzerland, all of them certified with the Minergie standard.

In Switzerland, the Minergie Standard is widely accepted by builders, planners, architects or
engineers asit can be met with a high degree of freedom in the design of building structures and
the choice of materials. Economics are also considered within the standard: the budget for a
certified new building (or for the renovation) should not exceed more than the 10 % of the
typical cost of asimilar uncertified building.

Appropriate environmental indicator

The easiest way to control the environmental impact of the building energy performance is to
use, as an indicator, the specific energy consumption for space heating and/or cooling, defined
per unit of sales area and year. This indicator would gather all the techniques involving building
envelope and the HVAC aspects. The indicator should not exclude the renewable energy
consumption. In order to compare different buildings, correction factors with a scientific basis
can be used to calculate the sales area (e.g. height, factors for corridors, stairs). The time of use
of the building can differ for different regions across Europe, but it is not recommended to
correct it unless comparison between buildings is being performed.
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Some retailers control energy consumption in terms of specific consumption of primary energy.
This method alows for controlling the amount of depleted energy resources due to the store
activity and means a much lower consumption if alternative energy sources (such as renewable,
resource hesating, etc.) are used.

Technically, the energy performance of the building envelope can be measured in terms of the
specific energy demand for heating, i.e. the amount of energy that the building really needs and
may be corrected as a function of the climate in order to make comparisons among different
buildings. This would be a clear indication of the thermal behaviour of the building, although
the methodology requires modelling work that has to be done by specialised staff. The
performance can aso be measured with the U-value (W/m?K) in terms of heat losses or gains
per envelope area and temperature difference of 1K. Also, the indoor air exchange rate, defined
as outdoor air uptake (m*/h) per building volume (m®) is also pointed by technicians as areally
good indicator for the thermal behaviour of the building as it affects the heating or cooling
needs of the building.

Cross-media effects

For the building construction and the production of the insulation material, a significant amount
of energy is required, but this is usualy smal compared with the HVAC savings.
Environmental-friendliness of the insulation material has to be considered, although the
environmental benefit from the achieved energy savings is much higher than the impacts from
the insulation materials life cycle, as these materials are supposed to have a long lifetime
(Nemry, 2008).

Operational data

The techniques addressed in Table 2.3 and others not mentioned in the table, have to be directed
towards reducing the heat transmission losses through walls, roof, cellar, ground floor, windows
and other elements of the building envelope. A warm climate does not negate the energy and
economic benefits of good insulation. Buildings in Mediterranean countries have higher
heating-energy consumption than similar buildingsin Scandinavian countries (Schengler, 2009).
As an example, Table 2.5 shows the typical values for office buildings in different European
locations. The calculation procedure of energy consumption of the building in Table 2.5
excludes the internal processes (refrigeration and others) and only includes the relevant aspects
of the envelope: heating, cooling, lighting and ventilation.

Table 2.5: Estimated aver age ener gy consumption of typical office buildings

City I(El(r:/(\e/rrg];/%gg?)sumption

Oslo 144 (48 % heating)

London 122 (30 % heating)

Brussels 130 (43 % heating)

Milan 215 (64 % heeting)

Madrid 180 (53 % heating)

Source: Schlenger, 2009

The values shown in Table 2.5 can be reduced if the proposed refurbishments are performed in
the building. The initial situation is quite different for the three European climatic zones: the
current codes in Nordic countries are more restrictive and require lower U-values than in
moderate or warm zones, as their awareness about energy efficiency of buildingsis higher. The
low levels of insulation in some Mediterranean countries must be corrected under the new
codes. Table 2.5 shows the example of typical office buildings in Madrid and Milan, where the
heating demand is higher than the demand in Odlo.
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The current U-values of buildings and the existing code requirements are significantly
influenced by climatic conditions, as shown in Table 2.6.

Table 2.6: Average U-values of existing buildings and code requirements

Cold Zone M oder ate Zone Warm Zone
Element — — —

Existing | Code Existing | Code Existing | Code
wall, W/m?K 0.5 0.17 1.5 0.4 2.6 0.5
Roof, W/m’K 0.5 0.13 1.5 0.25 34 0.4
Ground floor, W/m?K 0.5 0.17 1.2 0.4 34 0.5
Source: Boermans, 2006.

Optimisation of the building envelope goes beyond code requirements. This is quite important
for the warm zone of Europe, where the codes have made good progress in relation to existing
building practices. Nevertheless, they have not yet progressed to achieve the optimum value for
the minimum energy consumption and minimum life cycle costs (Laustsen, 2008) to achieve the
best energy performance of the building.

Applicability

Although this section is dedicated to the retrofitting of existing buildings, al the covered
measures can be applied to al new buildings or building units. All the measures explained in the
description of this best practice are applicable to any building, new or retrofitted. Tenants
should implement mechanisms to influence owners and should be aware of the importance of
the building envelope in their environmenta performance.

Economics

When a building is going to be retrofitted, it is not only done to improve energy efficiency.
Other elements also have to be changed in order to renovate the instalation or fulfil some
standards, like the upgrading of eectrica ingtalations and safety devices. The European
Insulation Manufacturers Association has made a very comprehensive study of the insulation
opportunities and has made an economic anaysis of the impact of the insulation. The most
relevant results of the retrofitting economy are shown in Table 2.7.

Table2.7: Economics of building retrofitting for meeting the codes
Retrofit packages Applied techniques E:EOLSJtR/mZ) (F;?)/ba(:k time
C. 77 C: 25
External wall insulation Increase in insulation thickness M: 42 M: 8
W: 32 W: 6
C: 46 C 14
Roof insulation Increase in roof insulation M: 25 M: 4
W: 16 W: 2
C: 133 C:8
Windows Change to more efficient glazing M: 116 M: 14
W: 60 W: 16
C: 145 C: 10
Retrofitting :;nq%:?;;n;neg to  meet code M: 86 M: 7
W: 63 W: 4
C: 62 kWh/mPyr (EUR 0.12 / saved kWh)
Overall savings M: 136 kWh/m?yr (EUR 0.03 / saved kWh)
W: 150 kWh/m?yr (EUR 0.02 / saved kWh)

NB: All the results presented are for coupled refurbishment. C: cold zone. M: moderate zone. W: warm zone. Costs
per saved kWh are calculated only for retrofitting for a depreciation time of 20 years.

Source: Petersdorff, 2006
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The costs shown in Table 2.7 are calculated for retrofitting an existing building to meet the
current code requirement (shown in Table 2.6). The costs are always lower for warm zones, as
the requirements are not as high as for colder zones. The increase of thickness of insulation is
lower for achieving similar savings, and the materials for the warm zones can be cheaper.
Shown values are estimations, while real values are very dependent on individua
circumstances. For example, the low payback times and cost per saved kWh for the warm zone
are due to the assumption of aworseinitial energy performance of the building.

Driving forcefor implementation

The main driving forces are energy savings, cost savings, reduction of CO, emissions and, in
cases for major renovations, fulfilment of legal requirements. Environmental credentials, e.g. in
the sustainability report, communicated to retail stakeholders, such as customers and
shareholders, can also be an important driving force for the retrofitting of buildings.

Referenceretailers

The two Swiss retailers Migros and Coop aready retrofitted existing stores according to the
MINERGIE standard (Swiss Energie, 2007). All IKEA stores in Switzerland are aso certified
with the Minergie standard. For retailers, this standard sets maximum energy consumption
values of 55 kWh/m?yr (for existing buildings) and 40 kWh/m?yr (for new buildings) for the
sum of primary energy consumption of heating, cooling, warm water and basic electricity uses.
This standard gives freedom to architects and engineers for the design of the building, but the
envelope is always a key element. Examples of retrofitted stores are shown in the Minergie
database at www.minergie.ch.

Colruyt, Belgium. This company has established an energy efficiency policy for its stores. This
policy includes the orientation and insulation issues of Colruyt Group buildings. In the case of
orientation, they have built a new distribution centre, with south orientation to take advantage of
solar heat in winter. The freezer section has no contact with external walls and is next to the
chilled food section. This policy includes a reference to the insulation materials for the envelope
and shows the importance of this element in the energy performance of stores.

BioPlanet, Belgium. This company belongs to the Colruyt Group. They have established a new
standard for their new supermarkets. the passive supermarket. The requirements for the new
buildings are very similar to those proposed in the German standard (Passivhaus Institute,
2007): increase insulation in cellar ceiling, wall and roof obtaining a U-value of 0.15 W/m’K,
increased air tightness, limited ventilation losses and highly insulated windows
(U 0.75 W/m?K).

C&A Mainz, Germany. A textiles store was retrofitted to improve the energy efficiency in
Mainz. The first element to retrofit was the building envelope. There was no insulation in the
walls and the roof. The ground floor was already insulated with 5 cm and was not changed. The
new insulation is 14 cm for walls and roof. The windows were changed from single glazing (U-
value 5.8 W/m?K) to double glazing with 1.4 W/m’K of U-value. The main entrance was
changed from a single air curtain to a draught lobby entrance. There were other important
measures in the HVAC system, such as exhaust air heat recovery. Achieved energy savings,
only for heating, are 80 kWh/m?yr: they reduced the consumption from 97 to 17 kWh/m?yr. The
envelope is responsible for approximately 42 % of these savings. Ventilation improvement
saves approximately 45%. The draught lobby implementation at the main entrances is
responsible for 13 % of savings, so its contribution is remarkably significant. Figure 2.12 shows
this entrance.
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Figure2.12: Draught lobby at C& A Mainz entrance
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Chapter 2

2.1.6.2 Design premises for new and existing Heating, Ventilation and Air
Conditioning systems

Description

The purpose of the heating, ventilation and air conditioning (HVAC) system of a building isto
achieve comfortable conditions for the occupants. The main occupants of aretailer building are
the customers. The designer should avoid any source of nuisance for the clients, as it will
negatively impact business. The design substantialy changes across Europe, as the heating load
is low in the south of Europe, or the cooling demand is neglected in Nordic countries. Figure
2.13 illugtrates the segregation of climates in Europe, where some cities are differentiated with
the cooling degree days (**) and the heating degree days (*°) (Schlenger, 2009; Boermans et .,
2006).
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Figure2.13: Climate classification of European capitals

Each climatic zone would have differentiated HVAC design premises, due to the different
heating or cooling needs and the solar gain achievable in each location. The indoor air quality
requirements also influence the design because of the integration of filters, humidifiers and
other devices. The optimisation of thermal behaviour aspects of the building (see Section
2.1.6.1.) should be taken into account in the design. This optimal situation would lead to the
lowest energy demand of the building. Nevertheless, it could be redly difficult to predict an
accurate value for the energy demand of the building. Also, optimal values would depend on
energy prices and, therefore, solutions for different locations may differ. So, work on efficient
energy modelling should be common practice during design steps. Also, modelling of existing
buildings would allow the manager to set reasonable targets for the energy performance.

(*Cooling Degree Days (CDD): number of days when the outdoor temperature is 1 °C higher than 10 °C (for the 10 °C basis). If
the difference s, for example, 2 °C during one day, the value of CDD would be 2 for that day. So, the general expression for its
calculation is CDD = (10-T) x At, where At isthe time in days.

(*®) Heating Degree Days (HDD): number of days when the outdoor temperature is 1 °C lower than 18 °C (for the 18 °C basis). If
the difference is 2 °C during one day, the value of HDD would be 2 for that day. So, the general expression for its calculation is
HDD = (18-T) x At, where At isthetime in days.
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The HVAC consumes up to 50 % of the overall energy needs of average commercial buildings
(Retail Forum, 2009; EPA, 2009). When the focus is on retailers, two specific aspects should be
considered.

. The high energy demand for the refrigeration systems at food retailers. Here, the reuse of
waste heat from cooling and refrigeration systems contributes to reduce the heating |oad
of the building or even to remove it through integration (see Section 2.1.6.4).
Furthermore, 'cool’ zones, like corridors where cooling furniture is placed can provoke
HVAC oversizing or uncomfortable areas for customers.

. The high energy demand for artificia lighting. It is common practice for improving the
presentation of products. It considerably increases the energy consumption of a store
without natural light sources.

In non-food stores, most of the consumed energy is used to maintain acceptable comfort levels.
Lighting in some stores (garment stores) makes an important contribution to internal heat gain
and can increase the demand for space cooling. This can lead to unusual HVAC designs for
some buildings integrating this kind of stores: in winter, some garment stores need to be cooled,
while the rest of the building needs to be heated.

Then, another consequence of bad design is oversizing. An Ashrae (*°) calculation for US stores
stated that amost 60 % of the energy demand for HVAC is wasted due to oversizing (Ashrae,
2008). The main reasons for that are:

. bad insulation and significant air |eakages

. inefficient monitoring and control system
. for warmer climates, heating systems designs are oversized due to higher cooling
demands.

The system oversizing leads to less efficiency. Moreover, poor humidity control, condensation
problems, and poor mixing (stratification of air) are related problems and indoor air quality is
reduced. Thus, since the system is less efficient, costs considerably increase, as the lifetime of
compressors is reduced and the maintenance needs are higher.

The optimization of the HVAC system comprises a huge amount of individual techniques. To
make a clear description of the main techniques, this chapter has been divided in several
subsections:

. concepts and availabl e techniques to retrofit existing systems
. design premises for new buildings
. energy management strategies for HVAC systems.

Concepts and available techniques to retrofit existing systems

When designing a new building or renovating an existing one, the optimisation of the HVAC
system has to be considered in an integral approach (LBNL, 2001). The designer should cover,
apart from the HVAC dements, the following aspects:

. envel ope aspects for the best performance of the building

. potential solar gain: glazing and shading

. air leakages avoidance, air entrances (doors, gaps, etc.), air change rate fixing, heat
recovery from exhaust air

. lighting system design (using natural sources as much as possible) and avoiding heat

gains from lighting

(*%) ASHRAE: American Society of Heating, Refrigerating and Air-Conditioning Engineers
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potential interna gains (from foreseen occupants, from internal appliances, waste heat
from interna processes, etc.)

monitoring and optimal control (which reduces maintenance and repair), flexible range of
indoor air temperatures (19-26 °C)

purchase and use of efficient HYAC elements.

When an HVAC system is retrofitted, the four aspects given below also have to be covered
(LBNL, 2001).

System upgrading: to change to modern and efficient equipment, to include zoning
concepts, to improve or change ducts, etc.

Sizing: the oversized HVAC systems have to be optimised; if improvements in the
building envelope are introduced, the HVAC system could use considerably less energy,
but it will become oversized.

Integrating systems: the waste heat produced at refrigeration systems can be reused as a
source of heat. The waste heat is so significant that stores recovering it are able to work
without any other heating source (Migros, 2006) (here, the insulating role of the building
envelopeis quite relevant).

Avoiding mould and odour: it has to be urgently corrected because it is an unhealthy
situation for customers.

Several aspects have to be measured when the HVAC is retrofitted. For example:

duct leakages

air flows at registers

air handler flow

exhaust and supply fan flow

refrigerant charge of the air conditioning system
envel ope leakage

moi sture-rel ated aspects (mould and odour):

° visualisation/odour

° electrical inspection for moisture.

In Table 2.8, a checklist of aspects to be measured and controlled in the HVAC system is
proposed. The diagnosis of the building would help designers and architects to decide what
main aspects should be retrofitted in order to improve the energy efficiency of the HVAC
system.
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Table2.8: Checklist for aspects and the potential retrofit actions(*")
Observation Potential retrofit action
Duct leakage Add seal ducts: aeroseal/tape/mastic
Bad duct insulation Add insulation to ducts
Replace registers, open/close dampers, reduce system flow resistance
Air flows at registers by straightening existing ducts or replacing them with straight runs of
new ducts

Replace filters, fix duct restrictions, change fan speed, replace fan with

Low air handler flow a high-efficiency unit, add extra returns in return-restricted systems

Bad filter condition Replace filter
Incorrect thermostat | Raise thermostat in summer and lower it in winter to account for better
setting distribution, mixing and envel ope improvements

Replace fans if necessary. If possible, remove spot ventilation and use
ducts and central ventilation
Spot ventilation: high | Replace with a higher efficiency unit, remove/reduce duct flow

Spot ventilation

power consumption restrictions, clean fan and ducting

Equipment capacity Replace with correct size

Refrigerant charge Add/subtract refrigerant

Age and condition of | Clean the system and repair damage or replace the system if >15 years
HVAC system old

Location of HVAC
system equipment and | Seal and insulate duct locations. If applicable, move system location
ducts

Window A/C units Replace with central unit or improved distribution
. . Ensure correct damper operation, check capacity of each system/zone
Multiple systems/zoning load calculation
Improve source control — better venting in sensitive zones, fix
Moisture testing flashing/detailing, seal crawlspaces in high humidity climates, replace

windows, add insulation to walls, floors and ceiling

Occupant survey - asking | Create moisture removal strategies; install new windows, change
customers to  report | register type, airflow and location to improve mixing/remove drafts,
problems add envelope insulation, etc.

Design premises for new buildings

All of the described techniques are always applicable to existing buildings. However, the cost of
retrofitting would be prohibitive for some of them. Therefore the techniques would have to be
considered from the very beginning of the design process. Severa examples for these
techniques are (Maisey, 2007):

. heating subsystem

o installation of high-efficiency boilers (gas or ail fired 90 % efficient)

o demand response programmes using smart control, monitoring and automatization

° use of ductwork distribution, as it consumes less energy and increases the comfort
and the air quality

° recovery of heat from warm water

. ventilation system

° monitoring pressure drops across the filters for replacement and maintenance
o recovery of heat from exhaust air

. availability of alternative energy sources:
o engine, turbine or fuel cell to produce e ectricity

(*") The techniques involving the building envelope have been discussed in Section 2.1.6.1.
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o absorption chillers
° renewabl e energy sources, CHP, geothermal heat pumps, etc.

. use of integrative concepts (see Section 2.1.6.3).

Zoning concepts should also be incorporated into the design. The building should be divided
into differentiated thermal zones. The energy use or demand of the different zones can be very
different. These zones have to be distributed in accordance with the building size, load
requirements, the space layout, function, number of occupants and special needs. The use of
zoning increases energy efficiency, achieving savings of 20-30% from the HVAC energy
consumption.

Energy management strategies for HVAC systems

The foreseen occupancy of a building is a determinant factor for the optimal design of the
HVAC system. In the case of retailers, where the use of energy is usualy governed by the
refrigeration and lighting needs, great savings can still be achieved if the demand is controlled
by the occupancy. If only the heating and ventilation devices of the store respond on demand,
10-20 % of the energy use of the store can be saved (Mathews, 2001; EPA, 2009). For example:
atheoretical store will have adaily power consumption similar to that shown in Figure 2.14.
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Figure2.14: Hypothetical daily consumption of a representative European food retailer store

This figure shows a very basic consumption profile for the most important energy uses:
refrigeration, ventilation, lighting and heating. Refrigeration is always working because of the
need for preserving food products. Night curtains in refrigeration cabinets would allow for
reducing the energy consumption of the refrigeration installation. The heating or cooling
demand is maintained at minimum during the closed hours and some lighting and a minimum
air flow for ventilation is also maintained. No fluctuation is plotted in the Figure, as it is kept
simple to facilitate further explanations. The area under the overall consumption curve is the
total energy consumption in kWh per day.

Figure 2.15 shows a hypothetical occupancy curve of a store. The occupancy curve can be very
different from one retailer to another, as it depends on many factors: socio-cultural aspects,
regiona and local regulations, location of the store, climatic conditions, rural/urban
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surroundings, specia opening hours, etc. Figure 2.15 is an example of an occupancy profile of a
store.
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Figure2.15: Hypothetical occupancy profile of a representative European retailer store

If the heating/air conditioning and ventilation demands are controlled as a function of the
occupancy, the energy profile would probably change from Figure 2.14 to that shown in Figure
2.16.
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Figure2.16: Power consumption profile of a representative store where heating and ventilation

are controlled as a function of the occupancy

Finally, we can subtract the areas from Figure 2.14 and Figure 2.16. The energy savings
correspond to the grey area of Figure 2.17, which is 10 % of the total energy demand. This
reduction is obtained only by introducing an on-demand control. No change on the envelope or
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heating devices was performed and no leakage was avoided. This result suggests the great
potential of some smart and inexpensive solutions to be applied for energy efficiency.

Non - controlled
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Figure2.17: Examples of power profiles of a store for non-controlled and controlled HVAC
systems as a function of demand

The use of on-demand control on the ventilation (using, for example, CO, sensors) would allow
for minimising the energy loss in exhaust air. Some regulations of Member States have high
threshold values and the required air flow is very high and does not allow for achieving an
efficient heat recovery. It isaso far from the optimal air exchange for occupancy levels. During
the development of this work, some retailers showed their concern about the strong connection
of the air change rate and the space heating or cooling demand.

Achieved environmental benefit

There are some examples of retrofitting existing buildings and new concepts in the design of
new stores integrating all the energy aspects (building, refrigeration, electricity and renewable
energy). Table 2.9 shows several examples for new and retrofitted examples.
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Table 2.9: Examples of HVAC integrated approachesfor new and existing buildings
Retailer L ocation HVAC actions Other measures a\ﬁhzs}lrllﬁ/rs)aV|ngs
I ntegration of 24
waste heat from Retrofitting of the 0 .
Migros Centre refrigeration, building envelope, (79 % OT _heatl g
N . demand; it was
Brigg, food + Briiga. CH monitoring and recovery of heat forming at 40
non-food, 99 control, for warm water E\?rvr?/mz rgfor
retrofitted zoning concepts, production and HVAC g cfore
recovery of heat space heating etrofitti
from exhaust air retrofitting)
Daylight 150
architecture, .
Rewe Model . Geothermal heat | improved (42 % of primary
Market, food Berlin, DE energy demand,
pump envelope (wood .
store, new materials) excluding
photovoltaics refrigeration)
Tengelmann I Photovoltaics, 97
Kimamart, food | MUlheim an der | Geothermal heat | otriciont lighting, | (30 % of tota

store, retrofitted

Ruhr, DE

pump

daylight use

energy demand)

Kik Freestand, Central ventilation Building envelope 138

Textiles Market, Gnoien, DE with heat imorovement (52 % of total

retrofitted recovery P energy demand)
Daylight use,

BioPlanet Leuven Heat recovery improved 350

design concepts from exhaust air, envelope, (estimated 50 %

from Colruyt Leuven, BE waste heat optimised cooling less than other

Group, new food recovery from units, Colruyt stores)

stores refrigeration renewable energy Y

integration

Several conclusions for Europe arising from the described techniques and design premises for
HVAC are given below.

. A good insulation means great energy savings for the HVAC system.
. The HVAC system tends to be oversized. The design of this element has to be performed
after other thermal elements.
. New best solutions for stores integrate all of the elements. envelope, positioning of the
building, use of glazing, waste heat from refrigeration, renewable energy, heat pumps,

etc.

. Good monitoring, control and energy management is needed. The best management will
avoid oversizing and high maintenance and repair costs and will provide an optimum

indoor air quality.

The energy consumption of several existing stores of the Swiss retailers Migros and Coop and
Ikea stores in Switzerland has been reduced to values lower than 55 kWh/mPyr .This threshold
value islaid down in the Swiss Minergie Standard (Swiss Energy, 2007), which is based on the
use of retrofitting actions of the building envelope, combined with the best practices in the
HVAC system. These measures produce great savings, leading to low values of primary energy
consumption for HVAC. In the case of new buildings, the energy consumption has to be
<40 KWh/mPyr.

In Switzerland, the Minergie Standard is widely accepted by builders, planners, architects or
engineers as it can be met with a high degree of freedom in the design of buildings and the
materials selection. Economics are also considered within the standard: the budget for a
certified new building (or for a renovation) should not exceed more than the 10 % of the typical
cost of asimilar uncertified building.
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Furthermore, the concept of Passive House applied to retail buildings can considerably reduce
the energy consumption of a retailer. Bio-Planet, from Colruyt Group, has started to use this
concept for the design of new supermarkets. The concept of Passive House is to provide an
acceptable and even improved indoor environment in terms of indoor air quality at minimum
energy demand and cost (PassiveHaus Institute, 2007). The objective is to improve the thermal
performance of the envelope and keep the heating system very simple. For this purpose, the
heating needs of the building should be lower than 15 KWh/mPyr. Moreover, the heating needs
of aretailer can be null if the waste heat from the refrigeration cycleis recovered.

Ikea Sweden is also implementing a number of techniques to reduce the energy consumption of
HVAC systems. For example, the use of floors and ceilings for heat transfer in new buildings or
the retrofit of all spotlighting to reduce interna gains.

Appropriate environmental indicator

The easiest way to control the environmental impact of the HVAC system performance is to
use, as an indicator, the specific energy consumption for space heating and/or cooling, defined
per unit of sales area and year. This indicator would gather all the techniques involving building
envelope and the HVAC aspects. The indicator should not exclude the renewable energy
consumption. In order to compare different buildings, correction factors with a scientific basis
can be used to calculate the sales area (e.g. height, factors for corridors, stairs, etc.). The time of
use of the building can differ for different regions across Europe, but it is not recommended to
correct it unless a comparison between buildings is being performed.

Technicaly, the energy performance of the HVAC system depends on many factors. One of
them is the thermal behaviour of the envelope (see Sections 2.1.6.1 and 2.1.6.3). The air
tightness and the ventilation air flow are aso very relevant. Therefore, recommended technical
parameters to control are the air exchange rate, air leakages (e.g. as percentage of air uptake)
and envelope U-value, among others.

Cross-media effects

The heating needs will be reduced if good insulation is achieved and they can be negligible if
the waste heat from the refrigeration system is recovered (see Section 2.1.6.4). Nevertheless, the
cooling needs may increase because of internal gains. In this case, they may not be important as
the overall consumption is usually reduced. This cross-media effect should be carefully studied
for specific cases. If the initial U-value of the envelope is aready very low, the energy
consumption reduction may not be as significant as expected. For food retailers, the cool air
from the refrigeration zone can be mixed with the incoming air to reduce the cooling load.

An important cross-media effect to face will be the indoor air quality of the building
environment. The ventilation and air flow systems have to be carefully designed, as the
reduction of air leakages can provoke more humidity and unwanted odours inside the building.
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Operational data
Heating and cooling demand

The calculation of the heating and cooling demand of a building depends on a number of factors
which include:

. status of the envelope and its insulating properties
. climatic conditions (latitude, humidity, proximity to the sea, etc.)

. building use (food store, non-food store, offices, warehouses, etc.)

. building occupancy profile (opening hours, use of building during closing hours, etc.)
. internal gains and heat recovery systems

. temperature control.

Schlenger (2009) calculated the heating and cooling demand for a model office in severa
locations across Europe. Taking into account the typical building of each location, the heating
and cooling needs for the office was estimated. The optimisation of the building envelope (wall,
roof, shading systems and glazing) led to remarkable results, shown in Figure 2.18. The heating
and cooling demand for three different locations were calculated: Oslo as the cold zone,
Brussels as a moderate zone and Madrid as a warm zone. The heating needs can be drastically
reduced but the air cooling energy demand can increase. The improved air tightness and
insulating properties of the envelope would lead to a higher influence of the internal and solar
gains. The fact that there would be less heat oss through the building envelope compensates for
the gains and, after the calculation, the cooling needs are very similar to a conventiona
situation. The worst initial scenario of warmer climates leads to great savings (more than 50 %
in the case of Madrid). Although the cooling demand can increase, the heating demand of the
optimised building is significantly minimised. For retailers, the use of waste heat from internal
processes, like refrigeration, would lead to zero consumption in these climates.
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Figure 2.18: Energy usein EU locations

Ventilation needs

There are suggestions from some US and European standards (Ashrae, 2008) for retailers
recommending a ventilation air flow of 20-30 m*h per person. The occupancy profile of the
building is a determining factor and it has to be well calculated, as the air flow also has much
influence on the heating and cooling systems design. The preferred solution for minimising the
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energy consumption and the ventilation costs is the demand control unit, as the profile for
occupancy is highly variable.

Ashrae (2008) gives a general design concept for the ventilation system, as shown in Figure
2.19. The design for new stores has to include the possibility of recirculating air (for lower
occupancy) and for heat recovery.

Air Air-Conditioning
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Source: (Ashrae, 2008)

Figure 2.19: Design example of a ventilation system for retailers

Applicability
The applicability of the techniques for the HVAC system depends on the following factors:

. The status of the building envelope: if there are important heat gains or losses through the
envelope, the retrofitting of the HVAC system will be less effective.

. The climate and the outdoor environment; for instance, in cold climates the need for
cooling is usually negligible but for the southern countries it is the most important issue.
The orientation of the building and the surroundings are also a key element.

These measures are oriented to existing and new buildings. Some of the concepts for new
buildings, such as the installation of cogeneration plants to replace boilers, heat recovery and
Passive House concepts, are usualy not applied to existing buildings because of the high
installation costs. However, there are cases where these systems (or part of them) have been
applied with good environmental results and short payback times.

The differences between different types of retailers may be important for some techniques. For
food retailers, integration with heat recovery from refrigeration is essential to achieve good
performance (see Section 2.1.6.4). Small stores usually depend on externa systems (e.g. a
commercia centres), but they should implement mechanisms to detect problems and potential
corrective actions.

Air change rate is also aregulated parameter. The required value can be, in some cases, higher
than the optimal value for the occupancy level.

Economics

Any implemented measures for increasing energy efficiency will always produce cost savings
because of reduced energy consumption. Nevertheless, the achieved results will also depend on
the building envel ope. See Section 2.1.6.1 for more information.
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A simple estimation has been made for the renovation of HVAC systems: one saved kWh
per m?in aretailer building would produce, for amodel 2000 m? store, EUR 150/yr savingsin a
warm climate, EUR 120/yr savings in a moderate climate and EUR 70/yr savings in a cold
climate. Combined with other refurbishments options, this would lead to the savings shown in
Table 2.10 (Petersdorff, 2006).

Table 2.10: Potential economic savings (estimated) from HVAC system renovation

Total savings in a
Savings, retrofitting | 2000 m? model store,
HVAC and envelope | retrofitting HVAC

Total savings in a
2000 m* model store,
retrofittingHVAC in a

Savings from
retrofittingHVAC in a

warm climate warm dimate in awarm climate and envelope in a
(kWh/m?) (EURAT) (kWh/m?) warm climate

y (EUR/yr)
95 11 200 140 16520

Driving forcefor implementation

The better environmental performance and the reduced energy consumption would be sufficient
grounds for the implementation of the described measures. Other motivations will also push
retailers to implement energy efficiency measures in the HVAC system: fulfilment of existing
and future regulations, achievement better conditions for clients inside the building, reductionin
the greenhouse gas emissions, etc.

Referenceretailers
A number of retailers currently apply techniques to reduce the energy consumption of HYAC
systems. Some of them are:

. Rewe, Germany

. Ikea, whole Europe

. Colruyt, Belgium

. Bio-Planet Leuven, Belgium
. Tenglemann, Germany

. Lidl, Germany

. Migros, Switzerland

. Coop, Switzerland
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2.1.6.3 Use of integrated design concepts for buildings

Description

Integrative concepts minimise the energy costs of a building, while achieving good thermal and
comfort conditions for the occupants. A good example for thisis the Passive House concept. For
this standard, the maximum value of energy consumption for space heating or cooling is 15
kKWh/mPyr. So, the heating system is very simple and the approach saves costs if the building
life cycle costs are anadysed. Figure 2.20 shows the construction costs (initial investment), the
energy costs during the lifetime and the total costs. In the chart of Figure 2.20, a drop at 15
KWh/mPyr is observed: this point represents the minimum energy cost. Below this value, the
construction costs would increase due to significant insulation and tightness. If heating demand
is higher than 15 kWh/m?r, the life cycle costs would increase sharply due to the need of
higher power for the heating system (PassivHaus Institute, 2007).
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Figure 2.20: Total costs, energy costsand construction costsvs. building heat demand.

NB: This value should be less than 15 kWh/m2yr for a Passive House (indicated)

The aim of the standard is to provide an improved indoor environment (air quality and thermal
comfort) with the minimum energy demand and cost. The basic idea of a Passive House is to
improve the envelope to a point in which the heating demand becomes very low (Feist et al.,
2005). This would lead to the minimum cost reflected in Figure 2.20. Table 2.11 gives an
overview of what other requirements define the Passive House concept and how they can be
achieved (Laustsen, 2008).

Table2.11: Examples of requirementsfor integrated design concepts

Requirements

M easur e to achieve them

The building heating + cooling demand must be lower
than 15 kW h/m?yr

The specific heat load should be less than 10 W/m?
The building must not leak more air than 0.6 times the
house volume

Total primary energy demand can not be more than
120 kWh/m?yr

Improved insulation. Recommended U-values less than
0.15 W/m?K

Design without thermal bridges

Windows U-values lower than 0.85 W/m?K

Air tight. Mechanical ventilation with heating
recovery from exhaust air

Innovative heating technology (renewable sources
would account for 0 kWh/m?yr of consumption)
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The Passive House concept and other integrative approaches can be employed in the design of
any new building for a supermarket or commercial centre. For non-food retailers, it would be
easily applicable, athough the internal gains from lighting should be controlled for warmer
periods. When retailers offer refrigerated or frozen goods (meat, dairy products, fish, etc.), the
influence of in-store processes can be very important. Refrigeration is the main energy-
consuming process inside a store and it is responsible for the majority of the environmental
impact of store operations.

For food retailers, the refrigeration process has to be integrated into the whole building concept
and would facilitate the achievement of the main energy objectives. Two approaches are
currently being applied.

. Bio-Planet, belonging to the Colruyt Group, has planned the first Passive House
supermarket in Belgium. The refrigeration needs are minimised by closing freezers and
creating isolated cold zones. These zones would offer refrigerated products and the access
to the room is made through vertical synthetic strips. The orientation of the cold zones is
also considered in the design: they are in the ground floor at the north side of the building
(Colruyt Group, 2009).

. Migros, Coop and Ikea are currently applying the Minergie standard in their stores in
Switzerland. They are applying it for new and existing stores. The concept is quite similar
to the Passive House (air tightness, highly insulated buildings, controlled ventilation,
etc.), although the requirement is of 40 kWh/m2yr for the HVAC system (55 kWh/m2yr
for retrofitted buildings). The refrigeration is integrated into the energy system of the
store by the measures given below.

o Heat recovery from condensing refrigerant (only for food retailers). If the
refrigeration load is enough, a store would be able to operate with no extra heating
system.

° Closing freezing cabinets and some refrigeration display cases.

o Pumping air from the refrigeration section of the store to other warmer zones to
achieve a lower temperature in summer. Therefore, no space cooling would be
needed for some climates.

o Heat recovery from exhaust air.

The integration of lighting is aso important for retailers. The use of natural light, to avoid high
electricity consumption, and optimised product illumination would reduce the energy demand.
Less use of artificial lighting would reduce the heat gain of the store, but it can be compensated
for by the solar gain if natural light is used (see Section 2.1.6.7).

Achieved environmental benefits
The application of restrictive and demanding standards for buildings would allow for the
following:

* Reduction in the energy demand and to improve the energy performance.
* Helpto achieve the targets of the energy policy of the company.

A continuous improvement would be assured if the company includes demanding standards in
the general concept for new stores and the retrofitting of existing stores.

The energy use of a Passive House supermarket is much lower than a similar building
constructed in the conventional way. Bio-Planet, from the Colruyt Group, states that a reduction
of 80 % of the primary energy consumption can be reached if it is compared to the European
average. So, the environmental benefit would depend on the basis for comparison.

Appropriate environmental indicator

As aready explained for other management practices, the specific energy consumption per
square metre and year seems to be a very relevant indicator for the sector, as many retailers are
reporting it. Then, the easiest way to control the environmental impact of the HVAC system
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performance is to disclose the energy consumption for space heating and/or cooling, defined per
unit of sales area and year. This indicator would gather all the techniques involving building
envelope and the HVAC aspects. The indicator should not exclude the renewable energy
consumption. In order to compare different buildings, correction factors with a scientific basis
can be used to calculate the sales area (e.g. height, use factors for corridors, stairs, etc.). The
time of use of the building can differ for different regions across Europe, but it is not
recommended to correct it unless comparison between systems is being performed. Two
aternatives can be used: the specific primary energy consumption, with factors from primary to
final defined at national or regiona level; or calculate the energy demand of the building
through comprehensive models.

Technicaly, the therma behaviour of the envelope (see Sections 2.1.6.1 and 2.1.6.3) is
controlled by the air tightness, the heat transfer coefficient (U-value) and the ventilation air flow
or air change rate, among others.

Cross-media effects

There are no environmental cross-media effects, as the materials or energy inputs to the
integrative concept is similar to the inputs to a conventional construction method. Air-tightness
is usually very high, so specia attention should be paid to the correct design of the Indoor air
quality management system.

Operational data

The three key components of the Passive House standard are the heat consumption
(<15 kWh/m?yr), the total primary energy consumption (<120 kWh/m?yr) and the volume
related air leakage at 50 Pa (<0.6 h™). For the design, some recommendations are given by the
standard developers to fulfil the standard. In Table 2.12, recommended and best practice
examples from existing buildings are provided (Feist et a., 2005).

Table2.12: Recommendations and best practices of elementsfor the Passive House standard
Component Recommended Best practice
Insulation (envelope), U-
value W/m?K <0.15 0.05
Thermal bridges No thermal bridges No thermal bridges
Glazing, U-value, W/m’K <0.8 0.5
Window framework without
thermal  bridge, U-value, | <0.8 0.75
W/Im’K
Exhaust air heat recovery,
efficiency, % >75 92
Air leakage, % <3 <1
Electricity demand  for
ventilation, W/(m%/h) <0.45 0.3

When primary energy is evaluated, afactor of aimost 3 is given to the electricity supplied from
the grid. Therefore special attention should be given to the electricity use in the store. The use of
renewabl e energy would be a good option, but it is recommended first to reduce the demand and
also increase the efficiency before the implementation of any renewable energy option.

Applicability

Integrative concepts are usually implemented during the design of new buildings. The concept
is partialy suitable for existing buildings, as several elements can be integrated without high
costs. The climate can aso influence the decision to apply this concept. For example, the
Passive House standard was mainly developed by German and Swedish researchers and some
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designers state that the approach is not suitable for warmer Mediterranean countries. But the
PassiveHaus ingtitute made a study on how a Passive House would work in a Mediterranean
country (Schnieders, 2009). For example, a Passive House in a hot climate (see Figure 2.13)
would save great amounts of energy if a good insulation of the roof is achieved. The
temperature profile during the day would be amost constant and the energy reduction would be
significant.

Economics

Actualy, the investment costs of a Passive House building or a Minergie certified one do not
exceed 10-15 % of extra cost compared to a conventional construction. In addition, the life
cycle cogt analysis, shown in Figure 2.20, reveals that the Passive House lays at the minimum
life cycle cogt, as the heating system is quite simple and the heating power ingtalled is not high.
For more information about costs, see Section 2.1.6.1.

Driving forcefor implementation

The main driving forces are energy savings, cost savings, reduction of CO, emissions and, in
case of maor renovation of buildings, fulfilling of legal requirements. Environmental
credentials communicated to retail stakeholders, such as customers and share holders, can also
be an important driving force, e.g. in the sustainability report.

Referenceretailers

The two Swiss retailers Migros and Coop aready retrofitted existing stores according to the
Minergie standard (Swiss Energie, 2007). All Ikea storesin Switzerland are also certified with
the Minergie standard. For retailers, this standard sets maximum energy consumption values of
55 kWh/m?yr (for existing buildings) and 40 kWh/m?yr (for new buildings) for the sum of
primary energy consumption of heating, cooling, warm water and basic electricity use. This
standard gives freedom to architects and engineers for the design of the building, but the
envelope is always a key element. Examples of retrofitted stores are shown in the Minergie
database at www.minergie.ch.

Bio-Planet, in Belgium, belongs to the Colruyt Group and has established a new standard for
their new supermarkets: the Passive House supermarket. The requirements for the new buildings
are very similar to those proposed in the standard: increase insulation in cellar ceiling, wall and
roof obtaining a U-value of 0.15 W/m?K, increased air tightness, limited ventilation losses and
highly insulated windows (U-value 0.75 W/m?K).
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2.1.6.4 Integration of refrigeration and HVAC

Description

The main principle of the refrigeration cycle is the same as for heat pumps. A refrigeration unit
removes heat Q; from alow temperature source and then transfers heat Q. to a high temperature
source using an amount of electrical energy input, W. The performance of the system is usually
measured with the COP coefficient of performance, COP = Q./W.

The refrigeration of perishable goods in stores is made by means of the vapour compression
cycle. This process consists of four steps.

. Evaporation: a liquid refrigerant gets the heat for its evaporation, Q1, from the
surroundings. This heat comes, directly or indirectly, from the goods to be refrigerated or

frozen.

. Compression: the refrigerant vapour is compressed. A compression work is needed, W,
usually fed as electricity.

. Condensation: the refrigerant is cooled to the saturation temperature and condensed. The
produced heat, Q2, isusually removed to the surroundings by a dry cooler.

. Expansion: the subcooled liquid obtained expands in an expansion valve and a mixture of

liquid/vapour is obtained, which is fed again to the evaporation cycle.

The pressure-enthalpy diagram, in Figure 2.21, shows how the cycle works. The continuous
black line represents the L-V equilibrium curve and the intermediate area represents the
coexistence of liquid and vapour phases. The blue line represents the cycle steps.
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Figure 2.21: Pressure-enthalpy diagram for atypical refrigerant and vapour-compression cycle

Therefore, four unit processes are needed in a refrigeration cycle: compression, expansion
(performed in an expansion valve) and two heat exchangers, one for evaporating (performed in
the display cases) and the other for condensing (usually performed in dry coolers).

The recovery of heat from the refrigerant condensation is currently a common practice in
retailers from many countries, like Sweden, Germany, Switzerland, Canada and others (IEA,
2005). The amount of heat is considerably large and it is an attractive resource for space heating
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and warm water production. The heat recovery from the refrigeration cycle would reduce
significantly the primary energy consumption of many stores. This technique can be combined
with other improvements of the energy efficiency of the building: if better insulation and
optimised HVAC are implemented, the achievable energy and cost savings would be huge.

The integration of waste heat can be very simple. Arias, 2005, described several heat recovery
cases from refrigeration. There are many possibilities for the integration as well as many
configurations of the refrigeration system of a store. Figure 2.22 shows two examples for
integration: a single heat exchanger would produce warm water from 28 °C to 32 °C to preheat
the fresh air supply to the store. If additiona hest is needed, an auxiliary heating system (e.g. a
gas boiler), can be installed for the coldest period. The way the integration is performed can
vary depending on the type of refrigerant, refrigeration cycle, indoor and outdoor temperatures,
etc.
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Figure 2.22: Two examples of heat recovery integration with the auxiliary heating for stores

The design of refrigeration systems and the design of HVAC systems usually are not performed
by the same engineering company and tend to be very independent in their performance for the
same store. In these cases, the integration of both systems can lead to low efficiency reduction
of the compressors and to the oversizing of HVAC installations, increasing compressors
working hours and increasing maintenance costs. The integration design of heat recovery should
take into account al the processes demanding energy for heating or cooling, in which the
envel ope has a high influence, and according to the best overall efficiency.

One important drawback of heat recovery is related to the condensation temperature, which has
to be kept at a level, in which heat can be transferred to store, e.g. 38 °C. This would lead to
higher energy consumption of compressors. Although the balance is adways positive if
compared to overal savings, the coefficient of performance, COP, can be decreased
substantially (EFBPP, 2000). Figure 2.23 shows how the COP is affected by condensing and
evaporation temperature. The use of heat pumps is a good option for recovering the refrigeration
waste heat in building space heating. This would allow for optimising the coefficient of
performance, as there is no need for increasing the condensing temperature.

Best Environmental M anagement Practicein the Retail Trade Sector 54




Chapter 2

COP

T, Condensing

T, Condensing

temperature
T,>T,

Evaporating temperature

Source EFBPP, 2000

Figure2.23: Coefficient of performance vs. evaporating temperature and condensing

temperatur e of the refrigeration cycle

A boiler or other techniques should be used if the amount of heat recovered from the
refrigeration cycle is not enough to meet the heat demand. This would depend on the climatic
conditions and on the building performance. Some retailers produce more heat than needed and
they sell the excess heat to closest stores or to a district heating system.

As explained, heat recovery integration can be performed in many different ways. For
illustrating the energy flow, four generic Sankey diagrams are proposed. They represent four
possible cases for afood retailer building.

Case A, Figure 2.24. No integration of heat is performed. The needed heat is obtained
from afossil fuel boiler; the extra heat from refrigeration is removed by a condensing unit
placed on roof. The envelope is responsible for an important amount of heat loss.

Case B, Figure 2.25. Heat from the refrigeration cycle is recovered, but the envelope is
not improved and extra heat is still needed from fossil fuels.

Case C, Figure 2.26. Heat from refrigeration cycle is recovered and the building envel ope
isimproved to the point where no additional fossil fuel for heat is needed.

Case D, Figure 2.27. Heat from refrigeration cycleis recovered and the building envel ope
is improved to fulfil the most demanding standards. Therefore, extra heat is possibly
produced.
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Figure 2.24: Energy flow diagram (Sankey diagram) of a food retailer operation — Case A: No
heat recovery, no envelope improvement
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Figure 2.25: Energy flow diagram (Sankey diagram) of a food retailer operation — Case B:
Refrigeration heat recovery, no envelope improvement
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Figure 2.26: Energy flow diagram (Sankey diagram) of a food retailer operation — Case C:
Refrigeration heat recovery, optimised envelope
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Figure 2.27: Energy flow diagram (Sankey diagram) of a food retailer operation — Case D:
Refrigeration heat recovery, high insulated envelope and heat delivery to district

heating

Less energy consumption would take place in cases C and D, where the improved building
envelope plays an important role in minimising the heat loss of the building (see Section
2.1.6.1). As shown for case D, if the management is well performed, a food store can provide
heat to building units or can feed a district heating installation. The energy input of cases A and
B are higher than C and D because heat losses are minimised in better buildings and the heat
content of exhaust air is aso minimised. When a building is well insulated and air-tight, a good
design of the ventilation system is required as moisture, odours and other problems with the
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indoor air quality can arise. As an example of the application of the different levels of
integration (cases A, B, C and D), Figure 2.28 shows the results of the operation of more than
100 stores from a retailer in central Europe. This data represents the real performance of the
retailer and it shows the different levels of application of heat recovery integration in the
buildings. Best cases, C and D, represent more than 50 % of the stores. More than 40 % of
stores produce heat to be sold to other buildings and more than 50 % do not need any extra
heating system.

The retailer of Figure 2.28 isrealy one of the best performers in heat integration in Europe and
it shows what results are achievabl e through the implementation of integration during the last 20
years.
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Figure 2.28: Store-specific heat consumption vs. cumulative frequency for a good perfor mer

It is not the objective of this document to propose a unique solution or only one integration
scheme. Such integration should be studied with caution and it will depend on the particular
circumstances of the store and/or the retailer. The measures explained here should be taken into
account for new or existing buildings and the operation of these systems would have different
results depending on different factors.

. Building size and use: big retailers stores are usually not alone in their buildings. So, the
'neighbourhood' (e.g. small shops in a commercial centre) is a potential consumer of the
excess heat. As a genera rule, a food store with a typica refrigeration load and an
optimised envelope would recover enough energy to heat twice its own surface.

. HVAC design and maintenance: al the e ements of the HVAC system should be correctly
designed and maintained. Exhaust air heat recovery, on-demand control of ventilation
with CO2 sensors and monitoring of air tightness and indoor air quality are strongly
recommended techniques.

. Refrigeration system design: the amount of display cases inside a store varies a lot and
depends on many factors: logistics, marketing, climate conditions, traditions, customers
profile, etc. As an example, Figure 2.29 shows the trend lines of the specific length of
display cases (per m2 of sales area) and the consumption of the refrigeration system for a
middle-Europe retailer. It can be deduced from the chart that small stores use more
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display cases and use more electricity per metre of display case. So, small stores offer
more refrigerated products and the efficiency for refrigeration is lower. There are severa
reasons for this: the use of plug-in cabinets reduces energy efficiency, the improved
logistics make the amount of frozen food higher than for big stores, the costs for heat
recovery has longer payback times, etc. Therefore, the initial investment is not attractive
for the store and aloss of efficiency is preferred by the retailer for economic reasons.
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Figure 2.29: Specific length of display cases and energy consumption for refrigeration vs. sales

area

Achieved environmental benefits

The number of refrigeration cycles possibilities and the number of ways to combine it with the
HVAC system are dmost infinite. Some retailers have provided, for this document, several data
on how these integrated systems work and the environmental benefits that arise from their use.
For illustrating the environmental benefits, the achievements of individual examples are not
shown. It is preferable to show the cumulative curve of the specific heating consumption of
three groups of stores, in Figure 2.30.

Purple line, 'German retailers. A benchmarking study for the German regulation EnEv
2009, performed by Arge Benchmark and publicly available, provides the behaviour of
many different types of non-residential buildingsin Germany. The curve shown in Figure
9 isthe one for food retailers with a sales area of over 300 m2, with more than 200 stores.
Blue line, 'good performer’. This cumulative curve shows the results for more than 200
stores of a middle-Europe company regional division. They recover heat with good
envel opes and a good HV AC management in some stores.

Red line, 'best performer’. This curve shows the results of more than 100 stores of another
middle-Europe company regional division. They recover waste heat from the refrigeration
cycle; they have optimised buildings and good HVAC management in many of the
sampled stores. The negative values stand for produced heat, i.e., sold heat to nearby
buildings.
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Figure 2.30: Specific heating consumption vs. cumulative frequency

Figure 2.30 aso shows what the evolution of a good energy management of a retailer would
look like. German retailers can be considered as the average behaviour, where few measures for
heat recovery are implemented. The awareness for recovering heat and integrating the different
elements of the building is undoubtedly growing, although it is a slow process and there are too
many different approaches. 'Lighthouse’ projects, as model stores, are frequently built. The most
advanced techniques are all together in this model store. The cost for this approach is extremely
high and the environmental benefit is insufficient for the overall performance of the company.
So, the whole concept of a'lighthouse' project store can not be considered as best management
practice, although the techniques used to build it can be individualy considered best practice.

When a retailer has decided to establish a standard of heat integration in dl its stores, it will
establish first a concept for the new buildings and a procedure to integrate such a system when a
store is retrofitted. In few years, the overal performance will be increased and the specific
heating consumption can be reduced to the level of the blue line of the chart. Here, the company
can be considered a good performer: it reduces the energy consumption actively from year to
year. There is still a wide gap for improvement but it will be covered because of a continuous
improvement policy.

The company would have learnt from its own experience and would have increased the speed of
improvement. Then, results would be similar to the red curve of Figure 2.30. This curve
represents the energy profile of a company that started to apply the integration concepts in many
stores in the 1990-2000 decade. The amount of saved energy and, therefore, saved costs are
huge. In addition, the speed of amortisation is highly increased when they produce heat to be
sold to their neighbours' buildings. Therefore, the negative part of the red curve does not
represent cost savings but sales.

Evaluated in a quantitative manner, the average difference between German retailers (‘normal
performer’) and the best performer is about 110 KWh/m?yr. So, if a division of 150 stores of a
'normal performer' applies the heat integration, the savings would be of 16.6 GWh for the
division (taking 1000 m? as the average area). If savings are assumed for natural gas, 3 800 t
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CO, are not emitted. In specific terms, 25 kg of CO, per square metre of sales area and year are
saved. This approach would produce the same results per store than the typical low-energy store
of 'lighthouse' projects. So, it isworth noting the following.

. While the payback time of some low energy stores is usualy quite long, the single
measures proposed for a group of stores have significantly better economic behaviour.

. The economic response to sharp increases of energy tariffs is definitely better when a
number a number of stores have been optimised and not when only one is saving energy.

. The generated knowledge also means benefits for the company. This usually takes place
when improving an important number of stores. In the case of low or zero energy stores,
the design, construction and maintenance is usualy subcontracted with third parties and
the gained knowledge is sometimes very limited.

When integrating the heat from the refrigeration cycle in the HVAC system of a building in a
'standard' food retailer, the objective, if possible, has to be to eliminate the energy consumption
for heating. So, provided certain conditions are met, a food retailer store can eliminate the
primary energy consumption for heating. Of course, it will depend on many factors, which are
analysed in the 'Applicability' section.

The energy management system of a retailer has also to establish the target for each store. The
monitoring system has to be comprehensive enough for the manager to propose targets and
benchmarks, detect good practices and potential bad practices. More information about this
issue is included the monitoring section (see Section 2.1.6.5).

Appropriate environmental indicator

As dready explained for other management practices, the specific energy consumption per
square metre and year seems to be a very relevant indicator for the sector, as many retailers are
reporting this indicator. It is recommended to disclose the indicator for space heating and/or
cooling, defined per unit of sales area and year. This indicator would gather all the techniques
involving building envelope and the HVAC aspects and the heat recovered from refrigeration.
Also, the energy savings or the produced heat from refrigeration per sguare metre and year
would give an understandabl e indication of the environmental impact of heat integration.

Cross-media effects

There are no significant effects on other environmental aspects when a store is retrofitted to
integrate heat recovery. Technically, an important issue to face during the design will be the
Indoor Air Quality (IAQ) of the building. The ventilation system has to be carefully designed,
as the reduction of air leakages can provoke more humidity and unwanted odours inside the
building. Under-demand control with CO, sensorsis strongly recommended.

Retrofitting actions in the refrigeration system, e.g. change of refrigerant, change of machinery,
etc., would affect the energy flow of the system. For example, there is a significant impact when
changing to a more efficient system, in which case less heat would be recoverable.

Operational data

Figure 2.31 shows a diagram about how the integration is performed in a concrete example. It
would correspond to 'Case B' of the Sankey diagrams, shown in Figure 2.25. The
implementation of these techniques as the standardized heating system is not trivial and takes a
lot of effort. System planning, monitoring and management have to be optimised while training
and awareness of workersis also akey issue.
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Figure 2.31: Integration of the recovered heat from the refrigeration cycle into the HVAC
system

The heat recovered from the refrigeration cycle is used to produce warm water (for domestic
and sanitary use).Part of the water is used to produce 37 °C water, which is employed as the
heating fluid for the warehouse, air supply and the static heating systems. If the heat provided
by the refrigeration cycle is not enough (as the case for large hypermarkets), a system of two
natural gas boilersis used to provide the rest of the heat demand.

Figure 2.32 shows the heating power needed as a function of the outdoor temperature for the
integrated installation of Figure 2.31. Fossil fuel boilers operate when the ambient temperature
is lower than 1.5°C. In Figure 2.32, this temperature is represented by the intersection point of
the recovered heat line with the heating needs curve. The improved insulation of the building
results in space heating needs of zero when the ambient temperature is higher than 10 °C. Under
these conditions, the required heat is gained from internal processes and is supplied by the
ventilation system.
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Figure 2.32: Heat demand vs. ambient temperature for an integration scheme example

Applicability
To apply this technique, specific for food retailers, important factors are given below.

The refrigeration load. As explained, smaller stores offer more refrigerated goods per
square metre of sales area and the efficiency in refrigeration is lower (see Figure 2.29). In
addition, the trend to increase the refrigerated goods is also important. The size of the
store does not influence the technical applicability of integrated approaches, but the cost-
efficiency of the whole system islower for small stores.

Climatic conditions. In cold climates, the load for refrigeration is lower than for warmer
regions. At the same time, the heat demand of northern European buildingsis high, so the
integration would depend on the quality of the building envelope. For the warmest
climates, e.g. Mediterranean countries of Europe, the cooling demand can be very
relevant and the air tightness of the building can make the internal gains to be very high.
An optimised ventilation design is, therefore, necessary. Mechanical cooling at night and
variable indoor temperature (e.g. 21-26 °C) are a so recommended techniques.

Ambient temperature. In the integration of the refrigeration cycle, thereis alimit ambient
temperature, which depends on the system design, where the waste heat generation rate is
not enough to keep a comfortable temperature inside the buildings. An extra heating
source may be needed but this again depends on the building envel ope.

Building ownership. Many stores are integrated in a residential or commercia building,
which belongsto athird party. Better integration of heat recovery, therefore, must involve
owners.

Economics

For new stores, the extrainitial investment for the integration of heat recovery is not higher than
10 % of the conventiona instalation costs. The payback time is about 4 to 5 years. For this
calculation, the conventional construction costs have to be estimated on the basis of fulfilling
the requirements of national codes for the building. When a building is retrofitted, cost-savings
depend on many factors, but especialy on the initial state of the building, i.e., what amount of
energy can be saved.
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As an example, Table 2.13 shows the elements of the cost balance to perform an estimation of
the payback time for aretrofitting scenario and the ratio investment per kWh saving. The period
of time for thislast parameter is the depreciation time: 20 years assumed for the building and 10
for the heating system. These periods are usualy longer, so the calculated values of investment
per saved kWh can be smaller.

Table2.13: Example of payback time calculation procedure for the integration of heat
recovery in aretailer building with improvement of the building envelope
Element Value Unit
Sales Area, A 2000 Msa
Envelope Area, Ag 2900 M ea
Retrofitting cost, C 75 EUR/ NP ¢,

Investment for the envelope,
le = Ae X Cr 217 500 EUR
(depreciation de = 20 yr)

Investment for the HYAC and integration,
I, (estimated) 100 000 EUR
(depreciation d; = 10 yr)

Energy savings, Es 250 KWh / m? ¢ yr
Energy costs, Ce 0.08 EUR/KWh
Costs savings,
Ce= Cox ELXA 40 000 EUR/yr
Payback time
) 7.9 r
too = (le+ 1))/ Cs Y
Payback time, only for integration (rationale
6.3 yr
not shown)
Investment per kWh saved (integrated
approach) EUR/ saved
. . l, 0.086 KWh
A-E_-0.60-d, A-E.-0.40.d
Investment per kWh saved (only heat
recovery ) EUR/ saved
l, 0.05 KWh
A-E,-0.40-d,

In the estimation shown in Table 2.13, apart from the achieved savings, results are really
sengitive to envelope retrofitting costs. A set of values for this parameter, collected from the
references (Petersdorff, 2006) is shown in Section 2.1.6.1. The investment in the building
envelope would be lower per kWh saved in its depreciation time than for the heating system.
Expressionsin Table 2.13 can be used to calculate this parameter for shorter periods.

Other factors are aso important and, therefore, the economic results can vary a lot from one
retailer to another. Figure 2.33 shows how the costs for the integration of waste heat from
refrigeration, HYAC and building envelope retrofitting would vary with the potential energy
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savings. Two scenarios for energy prices and retrofitting costs are assumed as examples, so four
curves are obtai ned.

— EUR 100 /m2, current energy price — EUR100 /m2, 20% increase in energy price
— EUR 50/m2, current energy price — EUR 50/m2, 20% increase of energy price

............................................................................................

Tendency if:

- - Increase of energy
price

_- Decrease of Heating ___.
Degree Days
(climatic condition)

"- Decrease of Materials
price

" - Better initial situation """
of the store

Payback time (yr)

100 200 300 400 500
Energy savings, kWh/m2yr

Figure 2.33: Payback time vs. energy savings for different scenarios of heating-refrigeration
integration

As shown in Figure 2.33, future trends would reduce the payback time continuously. The energy
priceis going to increase in coming years and the price of insulation materialsis decreasing as a
consequence of the higher competitivenessin the sector.

Although there are strong reasons to save energy, such as the reduction of CO, emissions and
the avoidance of resources depletion, the integration of heat from the refrigeration cycle has
significant economic benefits for retailers. As an example, the estimation of payback time for
the German retailers on heating consumption is shown in Figure 2.34. This chart shows the two
payback time curves for the investment needed to fulfil the benchmark (0 kWh/méyr or no
consumption for heating).
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Figure 2.34: Specific heating consumption of German retailers and the associated payback time
associated if the proposed benchmark is achieved

Driving forcefor implementation

The better environmental performance and the reduced energy consumption would be sufficient
grounds for the implementation of the described measures as they are economically attractive
and would ensure a better response to hypothetical future energy crises. Other motivations will
also push retailers to implement energy efficiency measures in the HVAC system: fulfilling of
exigting and future regulations, achieving better conditions for clients inside the building,
reducing the greenhouse gases emissions footprint of the retailer, etc.

Referenceretailers

There are important retailers who have a strong commitment to improving their energy
efficiency through the integration of heating and refrigeration. Some of them have developed
technically sound concepts, not only for new but also for existing stores. Concepts from Lidl,
Rewe, Migros and Coop are examples of these integration practices.
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2.1.6.5 Monitoring of stores in the energy management system

Description

The energy management system of a company, as well as the environmental management
system, are Plan-Do-Check-Act (PDCA) processes (Figure 2.2), which have to be integrated
into the business structure and have to produce energy and costs savings through a continuous
improvement cycle. There are standards (EN 16001:2009 and the next 1SO 50001) on how to
integrate the energy management system in a company. These standards are based on the
structure of 1SO 9001 or 14001 and they are quite connected. Nevertheless, they do not give any
absolute requirement nor do they guarantee an optimal performance (SEl, 2009).

An effective management system of aretailer, usually operating many stores, should be divided
into:

. plan: establish targets, objectives, fulfil regulations

. do: establish energy policy, involve and train employees, measure and monitor energy
performance
. check: control of deviations, corrective actions, audits, benchmarking

. act: management review, reporting, review targets, objectives.

For aretailer, one of the most sensitive parts of management is the monitoring. Many retailers
in Europe are multi-site companies, with many branches or subsidiary companies which are
difficult to monitor if there is not a strong commitment and effort from the top management, a
training process of the employees and enough allocated resources. The best way to optimise the
monitoring of the energy consumption of hundreds or thousands of stores is to integrate the
energy and the environmental aspects into the business structure for control and reporting.

The application of energy saving measures to a number of stores requires a good management,
as many resources have to be mobilised. In addition, a good monitoring system is required and
controls all the performance indicators of al stores. Except for specia energy uses, it is not
enough to monitor only a part of the stores. Data collection is a task of the environmental
management system that allows the company to (Carbon Trust, 2009a):

. detect avoidable energy wastes (undetectable in asimpler way);

. quantify the savings achieved by the implemented techniques or practices,
. identify the aspects of the company where a specia effort should be made to save energy;
. increase knowledge of the company, increase awareness, establish targets and undertake

benchmarking.

Monitoring alone does not producing energy savings. The dynamic behaviour of retailers,
learning from the monitoring system, can produce great energy savings by an active
benchmarking activity and by applying efficient techniques. The basic aspects measured by a
central energy monitoring system are shown in the tables indicated below:

. In Table 2.14, a set of variables for monitoring energy resources is proposed. Four
different categories are recommended: renewable (consumed or produced), fossil, mix
and recovered.

. In Table 2.15, a set of variables for monitoring the processes consuming energy inside a
store is proposed. The subcategories are: building, HVAC, lighting, refrigeration and
others.

. In Table 2.16, several energy-related aspects which have to be covered are shown.
Proposed subcategories are: climatic conditions, incidents, perishable food and building
use.

In total, 35 parameters are proposed. A number for each category is given and a letter is
assigned to the measured parameters. For example, 2b is category 2, store operation parameters
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is category b, Warm Water Generation. The period of time to measure each parameter can be
different. For example, the lighting system can be controlled every day by an online system,
while space heating or cooling are seasona parameters. Other parameters only change in
periods greater than a year (e.g. the length of refrigeration display cases) or have to be
calculated after an established period of assessment (e.g. building heat gain or heat loss is
calculated with the heating degree days). The relationship between the different main categories
is indicated in the fourth column of each table (linked to), where an indication of what
subprocess from other monitoring categories has to be included. For example, for oil use (1a),
the disclosure between oil for space heating (2a) and oil for warm water generation (2b) should
be considered. Meanwhile, when measuring the consumption of space heating, an indication of
the energy source should be included (oil, gas, biofuel, geothermal or different sources of
electricity).

The proposed processes and parameters to be controlled by the monitoring system, listed below,
are gathered in a very comprehensive list. The sales concept (e.g. food or non-food), store
format and size (e.g. hypermarket or supermarket) can influence the number of processes to be
controlled. Retailers should decide the most relevant indicators to control the energy
consumption of their operations. No information should be | ost.

The recommended indicator is the specific energy consumption (measured in KWh/méyr), if
possible, as primary energy. Other indicators (or alternative units for assessing the performance)
are given. They can help to measure and understand the specific performance of different
processes.

Best Environmental M anagement Practicein the Retail Trade Sector 68



Chapter 2

Table 2.14: Ener gy sour ce parameter sto be controlled in a store as part of a comprehensive energy monitoring system
Linked to - Alternative
Category Subcategory Flow/process parameter (see Table 2.15) Performance indicator indicator Sunits
Foss| 1a0il 2a,2b kg/myr, L/m?yr
Fossi| 1b Gas 2a, 2b mé/méyr
Renewable (cons) 1c Biofuel 2a, 2b kg/m?yr, L/m?yr
Renewable (cons) 1d Geothermal heat 23, 2b, 2d NA
Renewable (cons) le Solar heat (for warm water) 2b NA
Energy consumption per
1. Energy sources Recovered 1f Recovered heat from 92 2b year an per square mefre | Ratio recovered heat/heat
internal processes 4, of salesarea: KWh/m“yr demand
Recovered 1g Energy storage 2a—2d, 2i -2l NA
Grid 1h Electricity from grid 2a—2d, 2g-20 NA
0,
Renewable (cons) 1i Green electricity 2a—2d, 2g—20 % of qerleen _pgrchased
ectricity
1j Renewable electricity Ratio produced/consumed
Renewable (prod) (produced) (produced) dlectricity
Grid 1k. Electricity from CHP 2a—2d, 2g—20 System efficiency

NB: annual consumption and production for awhole site, e.g. astore.
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Table 2.15: Store operation parametersto becontrolled in a store as part of a compr ehensive energy monitoring system
Linked to - - .
Category Subcategory Flow/process parameter (see Table 2.14) Perfor mance indicator Other indicator s/units
HVAC 2a Space heating la-1d, 1f, 1h, 1i NA
HVAC 2b Warm water generation la-1d, 1f, 1h, 1h NA
HVAC 2c Ventilation 1h, 1i m?/h person
HVAC 2d Space cooling 1h, 1i NA
Building 2e Total heat demand >2a NA
Building 2f Total cooling demand >2d NA
Lighting 2g Internal lighting 1h, 1i W/m?
_ Lighting 2h External lighting (e.g. 1h 1j Energy consumption per W/
2. Store operation parking, ads) year and per square metre
Refrigeration 2i Refrigeration (centralised) 1h, 1i of salesareat KWH/yr | kW per metre of display
cases and year, kWh/myr
Refrigeration 2] Freezing (centralised) 1h, 1i kwh/myr
Refrigeration 2k Refrigeration (plug-ins) 1h, 1i kwWh/myr
Refrigeration 2l Freezing (plug-ins) 1h, 1i kwh/myr
2m Appliances for special
Other processes e.g. lamps store, 1h, 1i NA
electronics store
Other 2n Appliances (standard use) 1h, 1i NA
Other 20 Other 1h, 1i NA
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Table 2.16: Energy-related aspectsto be controlled in a store for a comprehensive ener gy monitoring system
Category Subcategory Flow/process par ameter Linked ;ol(Ars;ee Table Perfor mance indicator Other indicator s/units
Climatic conditions 3a Heating degree days NA NA Kd
Climatic conditions 3b Cooling degree days NA NA Kd
Incidents 3c Use of emergency power 13, other Energy consumption per NA-
year and per square metre
. 2
Incidents 3d Use of emergency heat 13, other of sdlesarear kWh/mryr NA
3 Energy-related Perishable food 3e Length of display cases NA NA m/m?yr
aspects
Building use 3f Opening hours NA NA h
Building use 39 Seles area or heated and NA NA m?
cooled area
Building use 3h Heat loss (winter) NA NA W/m?
Building use 3i Heat gain (summer) NA NA W/m?
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Monitoring of energy sourcesand CO, emissions

The main environmental impacts of energy consumption are the CO, and GHG emissions and
the resource depletion due to primary energy consumption. There are other associated impacts
to the energy life cycle, but the mentioned impacts are able to create enough awareness. In this
field, the energy management system of a large retailer has to be able to detect potentia
problems in the stores (excessive consumption, bad practices related to refrigeration, etc.)

The balance of energy should be performed in terms of primary energy consumption. Table 2.17
shows the conversion factors from final energy usesto primary energy consumption. With these
factors, the total primary energy demand of a store can be calculated. The use of electricity is
penalised by a high conversion factor, as the efficiency of electricity generation is usually low.
The value of these factors depends on loca and regiona aspects, as renewables efficiency,
electricity generation mix, etc. A weight of 0.1 is given to renewable energy to avoid the
perception of 'free’ energy or 'non-consumed' energy when dealing with renewable energy
sources. This would take into account the whole energy life cycle.

Table2.17: Conversion factorsfrom primary to final energy use and associated CO, emissions
per final energy use

Energy source nggjmed primary/kWh kg CO,/ kWh consumed
Fossil

Fossil fuel for furnaces/heaters/boilers 1 0.277 for oil, 0.184 for gas
District heating 07 0.7 x (0.277 for oil, 0.184 for

ges)

Recovered

Recovered heat from exhaust air 0 0

Recovered heat from refrigeration

Mix

Grid dectricity (HVAC, lighting,

refrigeration, other) 2.7 0.544

Renewable

Biomass

Geothermal heat pump

Photovoltaic 01 0

Outdoor air for heating/cooling '

Green electricity supply

Solar hot water

Source: (Carbon Trust, 2009b; DIN, 2007)

Indirect greenhouse gases emissions from different energy sources and direct emissions from
combustion processes could be easily calculated if an energy monitoring system is
implemented. A specific production rate of CO, emission is given per kWh in Table 2.17. Some
example factors are also given for several technologies. The value of these factors depends on
local and regional aspects, on the country energy mix, technology efficiency, etc.

The control of the refrigerant leakages is also very important. They can be monitored in situ
with the sensors, but the monitoring of leakages of a number of stores has to be deduced from
refrigerants purchasing (although it is not the exact figure). The emissions of HFC refrigerants
have an important GWP. Therefore, the accounting should be done in equivalent CO, and added
to the carbon balance as direct emissions. More information on this aspect is shown in Section
2.1.6.6.
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Monitoring of buildingsand HVAC

. The monitoring of the HVAC system should also be very helpful if it is performed in a
comprehensive way. The heating demand of a store can be easily controlled and it will
give fundamental information about many aspects:

. the heat gain/loss through the building envelope

. the efficiency of the HVAC system

. the influence of the climate on the HV AC system and, therefore, on the building envelope

. the influence of external/internal factors, e.g. the works done inside the building,
improvements, air leakages, changes in opening hours.

Here, two aspects should be pointed out. First, the amount of waste energy recovered from the
refrigeration system should be monitored. Sometimes, there is no need for heat from externa
sources because of the refrigeration excess heat recovery (see Section 2.1.6.4). This does not
mean that the system is efficient. Maybe, an excess of electricity is consumed in the
refrigeration plant, or part of the recovered heat is lost due to the lack of pipe insulation, the
small size of heat exchangers or due to the absence of consumers for the recovered heat. Best
performers are actually selling the excess recovered heat (see Section 2.1.6.4)

The second aspect with some controlling difficulties is the ‘quality’ of the building envelope, as
many factors actually influence it. The best way to control for the building envelope is to
measure or to calculate the overall heat transfer coefficient, U-value, for the entire building, but
the calculation procedure is complex and not easy to perform al the time. An approximated
method is proposed, based on the definition of the U-value:

u=—39_ (21

AAT
where
U is the U-value (W/m’K);
is the heat flux (energy per square meter) over a surface of 1 m? of building envelope
(Ids);
is the surface area for heat transfer, i.e. the area of the building envelope (m?)
AT is the temperature difference between building indoor and outdoor environments.

The U-value represents how the building is losing or gaining heat through the envelope and it is
afunction of the thickness and of the properties of the construction materials. But this parameter
can be unsatisfactory to evaluate all the energy gains and losses of energy of abuilding. For this
purpose, al the heat losses and gains due to all heat transfer aspects should be taken into
account:

conduction: wall, roof, floor, windows, doors, frames, thermal bridges, etc.

convection: air leakages, fresh air for ventilation, pressure drops, heat recovery from exhaust
air, internal gains (people, light, appliances), heating and cooling system, open windows, open
doors, buffer sections, etc.

solar radiation: windows with single, double, triple glazing, glass bricks, solar shading, etc.

So, the amount of energy transferred by the building envelope is a complex issue. In this
document, the shift to a more ssimplified expression is proposed:

U=k—2 _ (22)
AHDD

where

U is the U-value (W/m?K);
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is the specific heat consumption (energy per square meter) per 1 m? of sdes area
Q (KWH/2yr);
A is the area of the building envel ope per m® of sales area
HDD isthe value of the Heating Degree Days
k isaconversion factor and its value depends on the units

The value of k is constant, and the value of As depends on the design of the building shape and
size. For many retailers, this factor would be constant, as the building design is quite similar.
S0, it can be stated that the U-value is proportiona to the quotient Q/HDD:

Q

Figure 2.35 shows the influence of this parameter on the heat demand for the buildings of IKEA
for its European stores.

180 0O North and middle Europe stores

W Stores with Heat Pump / Elec Heating
160 - 0O South Europe stores
140 -

Heating demand, kWh/m‘a

0 0.01 0.02 0.03 0.04 0.05 0.06
Q/HDD

NB: datafrom 156 stores

Figure 2.35: Heating demand vs. Q/HDD parameter for IKEA buildings operating all over
Europe

As this figure shows, there is no distinction between the buildings of north and central Europe,
but the southern buildings are clearly identified in the other trend line of the graph. The trend
lines are linear, so a direct relationship between heating demand and heat losses is proved. The
climatic influence changes the slope of these trend lines. The amount of heat needed in a
building placed in the south of Europe is much less than for a similar building (same Q/HDD
value) in a middle or northern Europe location. The consumption for northern buildings is
similar to those in central Europe. This fact is due to the building insulation, which is usually
higher in northern Europe.

So, this kind of monitoring would detect problems but would aso help the benchmarking
process and the establishment of environmental targetsin relation to the building envelope.
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Monitoring of refrigeration

The refrigeration processes installed in a store consumes more than 50 % of the total energy
demand. The monitoring of refrigeration systems is essential for any energy management
system, as the vapour compression cycle (Figure 2.21) demands a high amount of energy, as
electricity, for the compression step.

Some retailers have an excellent monitoring system of the refrigeration system. First, these
retailers know exactly the length of display cases for refrigeration and freezing they have in
each store. If they have refrigerated rooms, they transform the room areain length as a function
of the product load. Second, they control separately the amount of eectricity consumed by the
refrigeration system. With these data, they are able to control:

. the specific eectricity consumption of display cases by calculating the amount of energy
per metre of display cases consumed in ayear, KWh/myr;
. the specific e ectricity consumption per square metre of sales area, kWh/m2yr.

When a retailer proposes a benchmark, it is not easy to propose a value for the overall energy
consumption of the refrigeration system, as each store can have different loads of perishable
goods, as a question of logistics, tradition, local or regional aspects, etc. To improve the
performance of refrigeration systems, it is better to propose a benchmark for the specific energy
consumption of cooling display cases per linear metre of cabinets. Typical values vary from
2500 to 6000 KWh/mPyr, with exceptions for stores with a high load of frozen food.

Monitoring of other aspects

For some aspects, the existing monitoring system would not be enough. This is the case for
lighting, which is hardly separated from the overal eectricity consumption. Nevertheless, the
lighting of products at stores is highly important because of the high intensity needed for
marketing purposes. It can consume more than 25 % of the total energy consumption of a store.
Another important aspect is space cooling, which is not usualy controlled even in warmer
climates. It is highly recommended to monitor these aspects in stores, as they would be very
helpful to optimise and to implement more efficient energy policies.

Climatic aspects such as HDD or CDD are not monitored by the companies as there are national
agencies monitoring these parameters and this information can be downloaded from their web
pages. The value is obtained annualy and it can be very helpful to explain the energy
consumption of heating or refrigeration.

Achieved environmental benefits

The environmental benefit of the energy management and monitoring of a retail company is the
saving of large amounts of energy when simple measures are applied to all sites and are also
related to the detection of bad practices CO, emissions would also be reduced and resources
consumption would be lower. As an example, cumulative distribution curve evolution across
156 IKEA stores (all over Europe) for the heat consumption is shown in Figure 2.36.
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Figure 2.36: Corrected heat demand vs. cumulative frequency for | kea European stores

The retailer of the example is operates dl over Europe and a correction for the climate
conditions and the opening hours have been performed in the curves shown in Figure 2.36. The
difference between the three curves for three consecutive years seems to be minimal. The
apparent low progress is reflected in the specific energy savings, which are 3.5 kWh/m?r. But,
if the sales area of the whole group is taken into account, more than EUR 1 million is saved.

The implementation of an energy monitoring system would al so:

. help a company to identify the areas where potential energy savings can be carried out;

. require the company to implement actions to improve its energy performance, from
simpler to more complex ones,

. increase the awareness and the understanding of the processes consuming energy inside a

store, generating a huge amount of knowledge which can be protected by the company;

. help to implement an energy policy, to establish targets and objectives and to increase the
performance through a continua improvement process (see Description);

. allow the manager to select the best performance indicators;

. detect potential bad practices;

. detect best practices,

. allow to the manager to propose energy consumption benchmarks;

. control the implementation of new design concepts for new/retrofitted stores.

Appropriate environmental indicator

To monitor the energy consumption of stores, the specific consumption per square metre of
sales area and per year is an appropriate indicator. The calculation of the three elements of this
expression (energy, sales area, time) has to be harmonised in order to obtain comparable
measures. It should be controlled at the process level, i.e. controlled per energy consumer at the
store, such as refrigeration, lighting, heating, etc. Aggregated values can be used to measure the
overall impact at the store level or at the company level.

Furthermore, the specific energy generation is a recommended indicator to be controlled by the
monitoring system if an aternative energy generation installation isimplemented by the retailer.
The leakages of refrigerants should be also monitored, as they contribute largely to GHG
emissions. The high energy consumption from lighting devices should aso be controlled. The
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most common indicator to measure for this aspect is the power density of lighting, measured in
W/,

Figure 2.37 shows the most frequently used indicators for the energy performance of stores.
Thisfigure can help to understand the connections among indicators.

(other impacts)
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Figure 2.37: Indicators used freguently in the monitoring system of retailers and their
connections

The use of correction factors, as a function of the climate, loca conditions (e.g. for assessing
GHG emissions), or different activities (presence of restaurants, bakeries, etc.), should be
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implemented with a sound scientific basis and with a clear definition of the purpose of the
correction factor. For example, correction factors for building height can be implemented to
compare the performance of different heating systems. Furthermore, correction factors can be
used to assess the impact of the energy management system, as the example of Figure 2.36.

Cross-media effects
There are no any associated cross-media effects.

Operational data

No details about the operation of the monitoring system as such are given. The energy and the
environmental results from a store are usually integrated into other business monitoring
schemes and the methodology is usually quite different from one retailer to another.

Nevertheless, several monitoring concepts should be followed in the system.

. Planning and scheduling: several aspects do not need to be monitored in a continuous
manner. For example, the heating system is not used in summer. However, other aspects,
as refrigeration, should be controlled continuously. Other systems, such as lighting
(without natural light) do not need a strictly continuous control because the consumption
is usually constant throughout the year. Some retailers do not disclose the eectricity
consumption of lighting, but they check the lighting system in detail in al the
environmental (energy) audits. This is a good achievement, but it would be a better
practice to monitor it continuously.

. Staffing and resourcing. A good energy management system needs resources from the
company. The implementation of a monitoring system should avoid existing staff
overloading and scarcity of resources. Economy of the energy efficiency measures would
justify this approach. The work can be done by athird party but improvements have to be
initiated by the retailer.

. Data management. The acquisition of data by the energy manager should be fast, efficient
and the data should be homogeneous in order to be comparable. Among other
representing techniques, two types of charts are strongly recommended:

o Random distribution chart (Figure 2.38): allows for fast detection of potential bad
management practices (red bars) and best performers and aso potential best
practices (green bars). The energy management system can be evaluated through
the amplitude of the variability of the stores. The average performance is rapidly
detected through a visual scan.

Performance

Store

Figure 2.38: Example of random distribution of stores perfor mance data

o Cumulative digtribution chart (Figure 2.39): this chart would also alow for
detecting best practitioners, but with a clearer view of what benchmark can be
proposed and what performance can be selected as best practice. The energy
management system can also be assessed through the dope (at the 50 % cumulative
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frequency value): the lower the slope the more similar the performance of stores
and the more homogeneity of the management system.

Performance

Cumulative frequency

Figure 2.39: Example of cumulative distribution of stores performance data

. Monitoring of 'lab’ stores. When a new measure to increase the energy efficiency of a
storeistested, it is usualy implemented in one or several stores. In these 'lab’ stores, the
monitoring system is even more detailed than usual in order to have a complete picture of
the benefits of the new measure. Lab stores are usually the same for every new measure,
athough specia climatic conditions or regional regulations can modify their location.

. Global monitoring or sample monitoring. The implementation of a comprehensive
monitoring system in every store is recommended to achieve the best energy
performance. Sometimes it is enough to make the sampling of a concrete measure, even if
it is applied to the whole company. For example, to assess the behaviour of new LED
lamps installed in all new freezers, it is not necessary to implement the same control and
monitoring scheme of this special item in al stores. It would be enough to monitor a
representative sample of stores.

Applicability

The monitoring of all the stores of a retailer is a huge task and with a significant degree of
complexity, but there is no limitation to the size or type of retailer that can implement a
comprehensive monitoring system. It is easier to monitor new or modern stores than older ones,
but, again, the energy management system should deal with all operated stores. The retailer
should decide which parameters should be controlled to have a comprehensive view of their
environmental impact and their energy performance. The relevance of the parameter depends on
the store format. For instance, clothing stores consume a large amount of energy for lighting
(values of 60 W/m? or even more), and it supposes more than 70 % of their energy bill. So,
metering and lighting zones control should be implemented for this process. This may not be the
case for food retailers, where more than 50 % of the energy is consumed for refrigeration and
less than 20 % of the energy is consumed for lighting.

Economics

Energy efficiency measures always produce cost savings. The problem to tackle is the period of
time in which the adopted measures would pay back the investment, i.e. the payback time. For
most retailers, a payback time greater than three years is unacceptable. Energy monitoring is
required to calculate energy savings, and therefore payback times, for particular improvement
options. A good monitoring system is, therefore, an essential component of any retailer's energy
management strategy.

A good example of energy monitoring is shown in Figure 2.36. This chart is the result of many
single measures. One single measure, for example, isto change the indoor temperature from 24
to 21 °Cin severa stores. The cost of this measure is not significant, but the savings, for al the
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company, are huge. The benefit from more complex and expensive measures would be more
difficult to assess and/or to implement if the monitoring system is not comprehensive or precise.
Therefore, the monitoring system is an essential tool in the decision-making process.

Another example of the benefits of implemented measures, assessed with a comprehensive
monitoring system, is shown in Section 2.1.6.4.

Currently, the concern of retailers deals with the high costs of the monitoring of existing stores,
when compared to new stores. Nevertheless, best practice is to control 100 % of stores or
having that figure as an objective for the monitoring and implementing the techniques and staff
training needed for that purpose. Then, growing knowledge and expertise will be symptoms of
continuous improvement.

Driving forcefor implementation
A monitoring system, integrated into the energy management system, would provide a humber
of advantages, for example:

. improved insight into the energy aspects of the company

. improved knowledge and competitiveness

. additional opportunities for energy savings

. improved basisfor decision-making

. better response to new energy regulations, market fluctuations

. improved reputation and public image

. improved control through atool to check the effectiveness of implemented measures,

. facilitates other environmental monitoring systems.

Referenceretailers

An important number of companies have implemented energy monitoring systems in new stores
and existing stores. For this document, most of the information was collected from Ikea
(Sweden), Migros and Coop (Switzerland), Carrefour (France), Colruyt (Belgium), and Royal
Ahold — Albert Heijn (Netherlands).

Reference Literature

. Carbon Trust, Monitoring and Targeting: techniques to help organisations control and
manage their energy use, www.carbontrust.co.uk, 2009a.
. Carbon Trust, Conversion factors report, www.carbontrust.co.uk, 2009b.

. DIN, Energy efficiency of buildings — Calculation of the net, final and primary energy
demand for heating, cooling, ventilation, domestic hot water and lighting. Part 1.
General balancing procedures, terms and definitions, zoning and evaluation of energy
sources, Standard DIN V 18599, Berlin, 2007.

. European Commission, Reference Document on Best Available Techniques for Energy
Efficiency, http://eippcb.jrc.es/reference/, 2009.

. Sustainable Energy Ireland, Technical Guiddine |.S EN 16001:2009. Energy
Management System — requirements with guidance to use, http://www.seai.ie, 2009.
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2.1.6.6 Efficient refrigeration

Description

The main environmental impact of food stores operation is derived from the installed
refrigeration systems. Refrigeration is essential for the conservation of perishable goods within
the store and is a key element in the optimisation of logistics and the transportation of food. But
the influence of refrigeration system in the carbon footprint of typical retailers in Europe is
extremely important, as shown in Figure 2.40.

Refrigeration
61 % OHVAC
13 %
O Logistics
10 %
O Others
16 %
Source; Carrefour, 2010 and
own €elaboration

Figure 2.40: Carbon footprint breakdown of aretailer operation

The disclosure of the carbon footprint of refrigeration systems in supermarkets, hypermarkets
and other food storesis usually divided into two categories:

. 50 % from the direct emissions of refrigerants. Hal ogenated refrigerants have high Global
Warming Potential (GWP) values and, therefore, the leakages and disposal procedures of
these refrigerants have a significant environmental impact. Some refrigerants are banned
and the most common refrigerants are R404a and R134a. The leakage rate varies from
one supermarket to another and its value mainly depends on the used refrigerant,
installation design and maintenance practices. In the 1980s, the leakage rate was about
25 % of refrigerant charge in US stores. It has been reduced in modern systems and the
reduction depends largely on the country, on the operation practice and other factors.

. 50 % from indirect emissions. These emissions are associated with the production of the
electricity needed to run the refrigeration system. The main energy demand of the
refrigeration cycle is the compression step. The mechanical compressors are fed with
eectricity, usually taken from the grid. The energy consumption of the refrigeration
system actually accounts for more than 50 % of the total energy demand of afood retailer
store.

The accounting of the Greenhouse Gases (GHG) of refrigeration systems is usually performed
by the Total Equivalent Warming Impact (TEWI) method, which takes into account the amount
of direct and indirect emissions. This methodology is explained below.

There is a strong connection between the energy performance of the refrigeration systems and
the refrigerant. The change to a more environmentally-friendly refrigerant should be performed
only if the overall impact is reduced. A new or cleaner refrigerant can cause an important
increase of the energy consumption of the refrigeration system due to lower efficiency.

Best Environmental M anagement Practicein the Retail Trade Sector 8l



Chapter 2

Direct and indirect GHG emissions and the whole energy consumption are the main influencing
elements for taking into account the environmenta performance in the implementation of new
techniques. A proposed prioritisation is shown in Figure 2.21. Frequently, it is preferable to
reduce the energy demand before applying other aternative techniques focused on improving
the efficiency or introducing renewable energy.

Table2.18: Proposed prioritisation of techniques to consider for improving the energy
performance of refrigeration systems

Increased cost-

Priority Techniquesto consider | Investment efficiency?

Energy saving
measures:

- display cases covering | Low Yes
- improved design

- better maintenance
New refrigerants and
installations to reduce
the carbon footprint,
reduce the energy
demand and/or to fulfil
regulations

Energy saving
measures:

- smart control

- under-demand fans,
pumps and compressors
- lighting optimisation
Energy  balance  of
stores: heat recovery | High Yes
and cold storage
Green purchasing Low No

No/depends on
subsidies

Reduce consumption
(lessuse)

High Depends on the system

Low Yes
Optimise efficiency
(better use)

Use of renewable
energy (cleaner use) Self-generation High

Ener gy saving measur es on existing systems

In a comprehensive study published in 2009 by the Federal Environmental Agency of Germany
(Rhiemeier et al., 2009), the environmental benefit of several measures was investigated and
guantified for some of them. These measures and their benefits are shown in Figure 2.41, with
an indication of the location of the measure within the refrigeration cycle. A description of each
individual technique can be found in that reference. The implementation of most of the
measures is usually fast and has extremely low payback times, while their environmental benefit
is considerable. The proper loading of products would be an example of this. Currently, most
retailers already properly control the loading processes.

Attending to the location indicated in Figure 2.41, most important measures would have to be
applied in the evaporation step, i.e., at display cases. Some of the measures would require the
replacement of display cases, while others only require the addition or retrofitting of
components.
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Glass doorsl/lids, ¢
Flooded evaporator, ¢
Air humidity in shop area, ¢
Speed control of compressor*, e
Fan motor outside cabinets, ¢
Decreased condensation temperature (3K), a
Increased evaporation temperature (3K), ¢
Infrared reflecting shades, c
Proper loading of products, ¢
Two stage compression, e
Improved lights, ¢
Defrost on demand, ¢
Improved antisweat heaters, ¢
Improved expansion valve, b
Adjusted condensation temperature, a
Efficient evaporator fan, ¢

(*) Also fan or pump speeds at a, c and d

NB: The location of the measure in the refrigeration cycle (a, b, ¢, d, €) is shown

Source: Rhiemeier et al.. 2009
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Figure 2.41:

Refrigeration energy saving measur es and associated ener gy savings

The interaction of the display cases with the surroundings is the most important aspect. As
observed, the covering of cabinets achieves a maximum energy saving of 40% of the
refrigeration electricity consumption. The air humidity of the store, which gives condensation
and frosting problems in cabinet walls, and store lighting, which increases the heat gain, are aso

very important interactions.

The therma balances in the surrounding of open vertical and horizontal display cases for
medium temperature, MT, and low temperature, LT, are shown in Figure 2.42 and Figure 2.43.

Qighting ~ Qneatingwires(hw) Qual
v i <
N
~4
Qinfiltration
Qradiation
T
Qfan!
1
Qload

Qwall =7 %
Qinfiltration = 64 %
Qradiation = 11 %
Qiighting = 11 %
Qfan=5%

Qhw = 2%

Source: Arias, 2005

Figure 2.42:

Ener gy balance of an open vertical display case
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Qheatingwires

Qwall =11 %

Qinfiltration = 23 %
Qradiation = 46 %
Qlighting =0 %
Qfan=8 %

Qhw=9%

Qdefrost = 4 %
Source: Arias, 2005

/ Quefrost Qfan
Qload

Figure 2.43: Ener gy balance of a horizontal display case

The refrigeration load has to compensate for a significant amount of externa heat gain to
maintain the operating temperature inside the display case. The number of opportunities to save
energy at the display casesis very high. The most evident saving opportunity is the installation
of doors or lids to avoid the infiltration of air, which is the highest heat gain in vertica cabinets
(64 %) and also very important for horizontal display cases (23 %). The infiltration of heat is
comprised of latent heat, due to condensation and dependent of store humidity, and sensible
heat, dependent of the temperature inside the store.

The installation of glass lids in horizontal chest freezers is currently a common practice, asit is
being implemented in many retailers. Although the ratio of heat loss is not high, 23 %, the
amount of heat for low temperature devices pays back these glass lids. Also, heat gain through
radiation can be avoided with thin metal layers on the glass doors. The opening frequency is a
key factor with a very high influence on the performance of these freezers. Usually, a sticker
indicates to the customer to choose the product before opening the door. An example is shown
inFigure2.44 .

Figure 2.44: Vertical and horizontal freezing display case with glass doors (with a sign saying
'Please choose fir st, then open')

For MT refrigeration, many retailers apply night covers for open cabinets. Nevertheless, the
application of glass covers is far from being common practice. Retallers are aware of the
achievable savings but the costs balance is not acceptable for most of them. Also, for some
retailers, covering with glass doors of MT cabinets does not produce important savings (less
than 10 %) due to the high opening frequency. The efficiency reduction of food loading would
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aso be affected. Then, the payback time may be far from acceptable. In addition, the sales may
be affected, as a barrier is placed between the consumer and the product, which can reduce the
turnover of the store. But this seems to be far from the accomplishments of some retailers.
Royal Ahold (Albert Heijn), in the Netherlands, decided to close with glass doors all the vertical
cabinets for MT and all freezing display cases (Versteegh, 2010). Achievable savings are 20 %
of the refrigeration energy consumption. In 2010, they retrofitted 250 out of 850 stores with
doorsin front of wall cabinets and they expect to retrofit 100 % of stores by 2015.

Figure 2.45 shows an example of normal refrigeration covered display case with glass lids.
There is no evidence of the negative influence of glass doors on the turnover of a supermarket.
Studies for closed chest freezers revealed that after a short adaptation period (one to two weeks)
sales figures are the same as with open freezers. Achieved savings are high, about 40 %, and the
economic behaviour of the measure justifies its application. For MT, with higher sales volume,
a high opening frequency is expected. But, following the diagram shown in Figure 2.42, the
theoretical energy savings are close to 70 % (Arias, 2005; Rhiemeier et a., 2009), so the benefit
can be very great. Also, some retailers have detected some benefits from increased comfort and
the impression given to consumers of better food preservation.

Figure 2.45: Vertical refrigerated display case with glass doors

The high lighting intensity focused on the refrigerated products is also an important source of
heat gain in display cases. A differentiation between interna lighting and external lighting
should be made: spotlights inside a display case are mgjor sources of heat to be removed and
can have a negative impact in the conservation of a product. Heat gains and health risks should
be avoided, if possible, by removing the interna lighting system. If it is not possible, low
energy solutions, like LED, should be used. Basic store lighting is unavoidable: the optimisation
of the lighting system of the store (for example, the introduction of daylight and the use of low
power density lighting) would be recommendable (see Section 2.1.6.7).

Other heat sources are less important and sometimes unavoidable. For example, heating wires to
avoid condensation are often needed. Innovative surface layers can avoid the use of heating
wires, but make the system more expensive.

The covering of display cases can change the heat balance within a store. Air conditioning
design usually depends on the amount of coldness coming from the display cases. Good
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practitioners do not feed cooled air to the refrigeration zone and, usually, pump air from the
refrigeration zone to other places in order to save energy in the space cooling system. Figure
2.46 shows the outlet air conduction to the ventilation system in a real example. When closed,
the surroundings of the cabinets also need air conditioning and the ‘coldness’ gain is much [ower.
This would result in the redesign of the space cooling system due to a slightly higher demand.
However, the overall energy balance would be positive. Also, the air inside the cabinets, which
needs to be refreshed at a certain rate to avoid condensation, can be fed to the space cooling
system.

Figure 2.46: Air duct from arefrigeration display case to the ventilation system

Use of cleaner refrigerants

The environmental impact of refrigerants has been a very important environmental concern
since their potential for ozone depletion was discovered (chlorofluorocarbons, CFCs). Current
regulations are highly strict with the use of ozone depleting refrigerants and currently used
substances cause a low or zero impact on the ozone layer, but with a great GWP, especially
hydrofluorocarbons — HFCs, such as R404a and R134a. The carbon footprint of commercial
refrigeration systems associated with refrigerant leakages and disposal is very important.

Figure 2.47 shows the breakdown of the refrigerant contribution to a company carbon footprint.
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Source: Carrefour, 2010 and Rhiemeier et al., 2009
NB: Left column shows the different locations of refrigerant leakages.

Figure2.47: Carbon footprint breakdown of atypical retailer operation

Currently, the amount of leakages from refrigeration installations can significantly vary: it
depends on the amount of fittings, maintenance practices, the complexity and operational
conditions such as the compression ratio. Modern installations avoid screw joints, but they still
have leakages which are produced from many small points and, therefore, leakage prevention is
more difficult. The magnitude of |eakages can vary from 5 to 10 % of the refrigeration charge.

A highly-tightened installation requires high investment and high operating costs. Many
retailers are switching to non-harmful refrigerants. Rhiemeier et al., 2009, give a list of ided
specifications of refrigerants:

. zero ozone depl etion potential

. low global warming potential

. high energetic efficiency:
o high capacity for heat transfer
o high heat conductivity

o low viscosity
o low pressure ratio condensing to evaporating pressure
0 low pressure drops in piping

0 high efficiency during compression
. chemically stable

. inert

. high dielectric strength with hermetical compressors

. non-flammable

. non- toxic

. non-corrosive

. inexpensive

. compatible with the refrigeration system's materials

. high heat of evaporation in relation to specific volume at compressor suction

. evaporation pressure above 1 bar (prevention of air entrance in leakages)
. freezing point below evaporation temperature

. condensing pressure below 25 or 32 bar

. good solubility with lubricants

. easily detectable for leak detection.
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There is no refrigerant that fulfils all these requirements. Regarding the environmental impact,
most retailers are implementing natural refrigerants. These are naturally occurring substances,
such as hydrocarbons (propane, iso-butane), CO,, ammonia, water and air (PSD, 2010). Their
ozone depletion potential is null but aso their GWP is very much reduced when compared to
HFC and other refrigerants (Figure 2.48).

R507 [50% C,HFs, 50% C,H3F3 3300

RA04A |44% C,HFs, 4% C,H,F4, 52% CoHsFs 3260

R410A |50% C,HFs,50% CH,F2 1720

R22 |HCE.CI 1500

R134A |CoHoF, 1300

R1270 |3 CsHe
R290 | 3 CsHs
RG600A | 3 -C4Hio
R744 | 1 co,

R717 |0 NH;

0 1000 2000 3000 4000
GWP (IPCC, 100 yr)

N.B: (CHFCsR507, R404A, R410A, R134A, HCFCs. R22. HCs. R1270, R290, R600A and natural
refrigerants CO, and NH5)

Figure 2.48: Global war ming potential of several commercial refrigerants

As shown, natural refrigerants have the lowest environmental impact and their use is
commercialy available. Hydrocarbons (HCs) have to be used in indirect cycles due to their
flammability. They have very good physicochemical properties as refrigerants in comparison to
HFCs. Secondary heat transfer fluids have to be used to reduce risk. Also, ammonia can be used
only in indirect systems, due to its toxicity. The coefficient of performance, COP, of the
ammoniarefrigeration cycle is usually higher than from that of other refrigerants.

Carbon dioxide has excellent properties as refrigerant but two main drawbacks define its
performance:

. The critica temperature is 31°C. For heat sink temperatures higher than 25 °C, the
operation would be transcritical and the COP would be reduced.

. The saturation pressure at normal working temperature is very high if compared to other
refrigerants. For MT refrigeration, it is higher than 100 bar (10 times higher than the
pressure range of other refrigerants).

The high pressure of CO, cyclesisatechnical concern but has been solved. The high volumetric
refrigeration capacity of CO, overcompensates the energy balance: less mass of CO, is needed
to cool, so smaller compressors and smaller pressure ratios are needed. The overall energy
consumption of CO, refrigeration systems is usualy lower than for other refrigerants. In fact,
many retailers have retrofitted the LT refrigeration to CO, cycles in a cascade combination with
other refrigerants. MT cycles are currently being installed, although the relatively high pressures
and the strong dependence of COP on ambient temperature is still a barrier for their
implementation.
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Figure 2.49 shows how the ambient temperature influences the coefficient of performance of
refrigeration installations (Haaf, 2002). In that Figure, the assessed systems use CO, or R404a
as the only refrigerant (direct refrigeration cycle) for low and medium temperature. For the
lowest temperatures, the COP is even higher for CO,. For intermediate temperatures (14—
28 °C), the COP would be very similar. For the transcritical cycle, the COP is lower for CO..
The authors of the study proposed the use of an additional cooling mechanism for the
condensers, such as awater spray system, to enable application in warm climates.
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Figure 2.49: Comparison of energy consumption of direct evaporation refrigeration systems
(CO, and R4043a)

The performance of CO, installations depends on many factors, so comparison with HFCs and
other systems should be performed with caution. Usually, the use of CO, reduces the specific
consumption of display cases: Figure 2.50 shows a random distribution (with a disclosed
average and standard deviation) of the specific consumption of refrigerated cases (measured as
kWh per metre and year) for the overall performance of a number of stores in central Europe,
with similar ambient temperatures, and sampled CO, refrigerated stores. No differentiation
between MT and LT is provided.
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Figure 2.50: Random distribution of specific energy consumption of refrigeration plantsin a

retailer'sdivision, located in central Europe, and sampled CO, plants perfor mance

Carbon dioxide as refrigerant seems to be the choice of Migros, in Switzerland, which has
implemented more than 150 CO, installations (47 transcritical cycles for MT refrigeration and
105 supercritical for LT) out of around 600 sites.

Achieved environmental benefits

Good energy management and the appropriate energy saving measures aways produce an
important environmental benefit, since the carbon footprint of the company is reduced and the
consumption of resourcesis also decreased. Covering existing open cabinets for medium or low
temperature produces 20 % of savings, although the achievable savings can reach 70 % of the
refrigeration electricity consumption. In addition, for new stores, 20% less power for
compression is needed because of the lower energy lossesin the cabinets.

In the case of the refrigeration installation, the balance of cleaner refrigerants and energy
consumption should be assessed. For example, the use of secondary fluids with natural
refrigerants like ammonia or hydrocarbons can drastically reduce the associated carbon
emissions. However, the energy consumption will be higher. Integration of heat recovery and
the use of cleaner sources can improve the results of these systems. Arias, 2005, made an
interesting balance regarding this issue. On the one hand, an estimation of the energy
consumption of a 2700 m? store with R404a direct system and heat recovery was performed. On
the other hand, the same system was a so assessed with an R404a indirect system with a water-
glycol mixture as heat transfer fluid and heat recovery. The TEWI method was used to evaluate
the GHG emissions associated with both systems. The TEWI method evaluates both indirect
(due to energy consumption), and direct emissions (due to refrigerant leakages and fuel
combustion). Table 2.19 shows the results of the energy balance for the 2700 m? store with both
direct and indirect systems.
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Table 2.19: Energy consumption of direct and indirect refrigeration systems and TEWI
calculation
Unit() Direct system + heat Indirect system + heat
recovery recovery

Space heating 14 17

Space cooling 1 1

Refrigeration system kWh/m? 180 188

Other 180 180

Total energy cons. 375 386

Direct GHG emissions from

; ; 70 8

refrigeration

Indirect GHG emissions | kg CO, eq. /m? 0 23

from refrigeration A

Total GHG emissions from 140 81

refrigeration

(HBalance per square meter of sales area
(®)Calculated with an average emissions value of 0.39 kg CO, per kWh (Europe).
Source: Arias, 2005, and own elaboration

The achieved environmental benefit is high, although the energy consumption is dightly higher.
Avoided emissions sum to 60 kg of CO, per square metre of sales area (around 80 % from direct
emission). The main contribution to this environmental benefit is the less R404a piping needed
for indirect systems, so leakages are drastically reduced. In the case of energy consumption, the
store actually recovers heat from the refrigeration cycle and, therefore, the energy consumption
is highly reduced from the system without heat recovery.

The retrofitting of refrigeration systems usually do not lead to a higher energy consumption
profile. In fact, the use of natural refrigerants would lead to zero indirect emissions and to lower
energy consumptions. Usually, the system does not work at optimal performance before
retrofitting. Rhiemeier et al., 2009, give several examples of this kind of refrigeration system.
Figure 2.51 shows the relative energy consumption and GHG emissions of different systems.
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Figure 2.51. Relative energy consumption and greenhouse gas (GHG) emissions for different
super market refrigeration systems

The results shown are not intended to express a quantitative behaviour, as the systems depend
on many externa factors, but to indicate the potential of natural refrigerants in a qualitative
manner. The initial situation of a system to be retrofitted is not the optimal (the case of R404a
first case in Figure 2.51 is an optimal design) and the change to a more environmentally-
friendly system usually produces great savings, apart from reducing drastically the carbon
footprint.

A good management of refrigeration systems also produces great savings. Good maintenance
and monitoring practices, combined with a restrictive energy policy in the company would lead
to situations like that shown in the cumulative distributions of refrigeration energy consumption
shown in Figure 2.52. These data belong to rea retailers operating in aregion on central Europe.
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Figure 2.52: Cumulative energy consumption distribution of two real retailers (central Europe)
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Retailer A operations consume much less energy than retailer B. Good management practices of
retailer A can be proved with the lower dope of the red line of the chart, as refrigeration energy
consumption of different stores tend to the average value of the distribution. Comparing one
retailer to another, achieved energy savings sums more than 1000 kWh/m or 100 kWh/m? of
sales area (per year).

Appropriate environmental indicator
As seen in previous sections, three main indicators are used to measure the environmental
performance of refrigeration systems:

. specific energy consumption, measured in KWh/m2yr

. specific refrigeration linear energy consumption, measured in KWh/m yr

. refrigerant leakages, % or kg per year

. carbon footprint, kg CO, per metre of display cases or per square metre of sales area.

The specific energy consumption is aready described and is the recommended indicator for any
process within the store. In this case, other specific indicators are used by the sector. The
specific energy consumption of the refrigeration system refers to the length, usually
measured in metres, of display cases. This indicator takes into account the efficiency of the
system and it reflects the influence of refrigeration on the energy performance of the store, as
shown in Figure 2.53. To convert this indicator to energy consumption per square metre of sales
area, the length of refrigeration display cases per m’ is needed. More frequent values for
supermarkets vary from 40 to 100 m/1000 m®. As many retailers also have refrigerated rooms, a
correction from area to length should be performed.
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kWh refrigeration / kWh total
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Figure 2.53: Contribution of refrigeration to overall specific energy consumption vs. linear
energy consumption of refrigeration cabinetsin 100 stores of a regional division of
aretailer in central Europe

Refrigerant leakages are also quite important to control within the refrigeration system, as they
are responsible for an important amount of CO, emissions. Retailers control this parameter as
the total amount of purchased refrigerant to refill the installation, in kg per year. The tightness
of the refrigeration installation can be controlled with the percentage of leakages referring to the
total amount of refrigerant. The use of natural refrigerants would make this indicator less useful
to assess the environmental performance, as the GWP of natural refrigerantsis negligible.
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The carbon footprint of the refrigeration system is the amount of emitted GHG referring to
equivalent CO,. The TEWI method has to be used, as direct GHG emissions are produced in the
refrigeration installation. The TEWI describes the sum of indirect emissions, due to energy
consumption, and direct emissions caused by installation leaks. The DIN 378-1 method, as
described by Arias, 2005, has been used to calculate the total impact:

TEWM =GWP-L-n+GWP-m-(1-ag)+n-E,- S
where

TEW  Totd Equivalent Warming Impact, kg CO,
Global Warming Potential (mass of CO, with the same impact potential as 1 kg of

GWP substance)

L Leakage rate (kg/yr)

n Operating time, yr

M Refrigerant charge, kg

oR Recovery fraction of refrigerant before disposal
E. Energy consumption, KWh/yr

yij CO, emissions from consumed energy life cycle.

An example of the TEWI calculation is shownin Table 2.20.

Table 2.20: Example calculation of TEWI for arefrigeration system
Refrigerant R404a
Installation Direct / Highly tighten
GWP 3260 kg CO»eq/ kg R404a
L 0.012 kg R404a/ m* yr
n lyr
m(15 years) 0.013 kg R404a/ m?
OR 0
=N 200 kWh / m?yr
B 0.4 kg CO,eq/ kWh
GHG emissions due
t efri t
|gakages FANgerant | 39,1 kg coseq/ m?
GWP-L-n
GHG emissions due
to refrigerant 5
disposal 42.4kg COeq/ m
GWP-m-(1-ag)
GHG emissions due
to refrigerant )
disposal 80 kg COeq/ m
n- Ea ’ ﬂ

161.5kg CO, eq/ m?

TEWI (~2000 kg CO, eq / m)

Cross-media effects

For some natural refrigerants, the reduction of the carbon footprint actually increases the energy
demand of the refrigeration cycle as secondary refrigerants are already used. Although the
balance is still very positive from the environmental point of view, an optimised design concept
should avoid the increase of the energy demand.
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The Heating, Ventilation and Air-Conditioning (HVAC) system of the store can be affected by
the covering of display cases. Open cabinets release cool air to the surroundings and reduce
energy consumption of the space cooling system in summer. However, for winter periods, the
space heating system has to compensate the heat |0ss caused by the cooling furniture. When the
cabinets are covered, the space air cooling can become undersized, while the space heating
oversized. The disrupted thermal balance of the store can aso cause moisture problems, leading
to condensation on glass lids. Therefore, integral approaches are required and not single
measures. Here, the building and HV AC systems are also key factors.

Operational data

The shift to a more environmentally-friendly refrigerants requires extensive changes to the store
infrastructure, including piping, materials, compressors and other accessories that are not
compatible from one refrigerant to another. Many interesting options have been observed across
many retailers in Europe. Most of them are being implemented in new stores, while existing
stores are usually retrofitted because of legal requirements or major renovation.

The options preferred by many retailers are detailed bel ow:

. CO; as the only refrigerant for LT and also for MT. High pressure operation in the
transcritical cycleisrequired and the influence of climate conditionsis quite important.

. CO, for LT. It has a high yield when included in cascade systems. The refrigerant for
medium temperature is still an HFC, as R134a or R404a, in a high tightened installation.
Although the technical performance can be optimal for this system, the use of HFC ill
has a high GWP and this option is not environmentally recommendabl e.

. CO, for LT and indirect system for MT. An example is shown in Figure 2.54. The first
refrigeration cycle can still use HFC refrigerants, but in this case, the use of natural
refrigerantsis more feasible. A water/glycol brine or other thermal fluid could be used.
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Water/glycol brine CO, arranged in a cascade configuration

Source: Kauffeld, 2007

Figure 2.54: Indirect refrigeration for MT and cascade arrangement for CO, asthe refrigerant
for LT
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For the different energy saving measures affecting the refrigeration installation, many technica
options are available. As a genera rule, an integrated approach is needed, as the change of one
element can provoke new unknown situations and problems to be overcome. The most
interesting example of the need for an integrated approach is the use of glass covers for
refrigeration cabinets. The change from uncovered to covered cabinets actualy removes a
stream of cool air fed to the store, so the heating system would consume less energy in winter
and the air conditioning system could be undersized for summer needs. Open cabinets a so often
act as humidity sinks as they cool fresh air and remove part of the water content in the air by
condensation. If the cabinet is closed, air losses from cabinets are much lower and the water
balanceis drastically affected.

The problem of space cooling in summer can be very important. As an example, Figure 2.55
shows the humidity and the temperature chart for 21 days of a store in one month in summer. As
seen, the implementation of glass doors in the refrigeration equipment affects the water content
in the air and the humidity is increased by about 20 %. This will undoubtedly lead to
condensation over the glass panes and maybe also over the products. The thermal balance of the
store is also affected. As seen in Figure 2.55, the temperature control is also affected as the lack
of a cool ar stream causes the air conditioning system to be undersized. The average
temperature inside the store is increased and the indoor environment can be uncomfortable for
customers.
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Figure 2.55: Humidity and temperature charts for a store in a 21-day period with and without
glassdoorsin therefrigeration display cases

Retailers across Europe previously test this kind of measure in several storesto gain knowledge
of the systems. To achieve best performance, information and knowledge sharing among all the
Retail Trade sector stakeholders is highly recommended.

Applicability

The measures proposed in this section are applicable all over Europe and for new and existing
stores. The engineering approach can change a lot from southern to northern countries, but the
main concepts explained in this document are applicable to any climate condition. In fact, the
will to reduce the use of HFC refrigerants should not be affected by the climate. The design
concepts for some of the energy saving measures, such as glass covering of display cases, aso
highly affects the store thermal and moisture balance, which is also affected by the climate.

Technical feasibility and environmental behaviour of the proposed measures do not change for
existing stores, but the payback time for existing stores is higher than for new ones and it can be
longer than the desired value by the company. For new stores, the lower power needed for the
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refrigeration system also makes the energy saving measures more attractive, as less initial
investment would be needed.

Economics

For the use of a cleaner refrigerant, the economic behaviour can not be measured in terms of
payback time, as the whole installation will usually need to be changed. Taking the calculation
process of Rhiemeier et al., 2009 for a specific store, the CO, abatement cost has been
calculated for the foreseen leakages scenario in the application of the legislation. The reference
system is a direct multiplex with R404a as the refrigerant. The results from a simple economic
balance are shown in Table 2.21.

As shown, the main benefit of natural refrigerantsis the abatement of direct emissions, which is
very important (it reaches 47 % for direct R744 — CO, — refrigeration), while the energy
consumption or the costs are quite similar. The investment costs proposed in Table 2.21 are
derived from the references (Rhiemeier et a., 2009), while the electricity costs assumed are
EUR 0.11/kWh. The CO, generation rate per kWh is the average value for Europe: 0.399
kg/kWh.

The use of CO, for LT in a cascade system with an HFC as the refrigerant produces the same
GWP as the direct option with the HFC as refrigerant for LT an MT. There is a dlightly lower
consumption of HFC, but it is compensated for by the complexity of the cascade system, which
makes the system consume more energy and be more expensive. These results differ from the
study of the European Partnership for Energy and the Environment, EPEE (SKM Enviros,
2010), where an emission reduction of 17 % for the system R404a/R744 is calculated. Then,
emissions would change from 229 kg of CO, to 188 kg and the costs for CO, abatement would
be EUR 20.5 per tonne.

Table2.21: Economic balance of several refrigeration installations
Annual
Energy Total Total Energy costs rotal CO, CO; cost
. . Investment Annual
consumption | emissions + abatement | abatement
costs . cost
maintenance
kg CO, 2 kg CO, €
kWh/m?yr Imeyr €/m £/m3yr £/m3yr /myr (%) | ftonCO,
R404adir 299 227 296 38 58
R404a/ More CO,
R744dir 299 229 296 39 59 -2 (+1%) oroduced
R717ind 344 138 315 43 64 89 (-40 %) 71
R744dir 299 120 296 38 58 107 (-47 %) 0
Source: (Rhiemeier et a., 2009)

For the energy saving measures in existing systems, the payback time seems to be a key element
in the decision-making process. Generaly, retailers do not accept payback times higher than 3
years for an energy saving measure to be applied. Nevertheless, energy savings have to be
regarded as an environmental aspect of stores and not only as a term of the cost balance of
retailer operations. So, more economic flexibility has to be given to the application of energy
saving measures, as it is a real environmental aspect. For this document, an approximated
analysis was performed for the covering of refrigeration display cases. The results are shown in
Figure 2.56. As can be observed, the payback time is reduced when the energy savings are high,
but there is a limit for the technical feasibility of the energy savings. Experts from retailers
propose 40 % as the highest saving achievable. Royal Ahold (Albert Heijn) has obtained a value
of 20 % of energy savings from the covering of their vertical display casesfor LT and MT. To
have less than 3 years of payback time, the cost for retrofitting has to be less than EUR 460 per
metre of retrofitted display case. The obtained values fit well with the values shown in the
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references (Ligthart, 2007), where a payback time of 3+1 yearsisforeseen for 55 % savings at a
door price of EUR 766/m.
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Figure 2.56: Payback time vs. Energy savingsfor several retrofitting costs with glasslidson vertical pen refrigeration cabinets

Best Environmental M anagement Practicein the Retail Trade Sector 99



Chapter 2

Driving forcefor implementation

The most important driving force for retailers is that the economic behaviour of the proposed
measures produces cost savings. The best energy performance makes the company ready for
future energy prices. In addition, retailers can improve their reputation through huge CO,
savings. Also, fulfilment and going beyond future legal requirements is an important issue, as
extra costs and resources can be derived from the lack of preparation to more restrictive
regulations.

Referenceretailersand stakeholders

Some retailers currently cover their normal refrigeration display cases, such as Royal Ahold
(Albert Heijn) in the Netherlands. Many European retailers have already covered their chest or
vertical freezers. The Swiss Coop has achieved great progress in terms of the achieved energy
consumption of their refrigeration systems. For natura refrigerants, the market is currently
moving on and very large companies, such as Ahold (NL), Carrefour (FR) or ALDI (D) are
already implementing CO, refrigeration systems, although there is still a challenge for replacing
HFC refrigerants.

For the refrigeration aspect, the role of suppliers is extremely important. Part of the information
given in this chapter was provided by suppliers, such as Hauser (for covered cabinets) or Carrier
(for CO;, ingtallations).
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2.1.6.7 Efficient lighting

Description

Lighting is a very important and sensitive aspect for products presentation at stores. The use of
spotlights can improve the appearance of products and the general lighting concept of a storeis
usually connected to the retailer public image. Thus, the energy saving measures for lighting are
limited to business and marketing aspects.

Generdly, lighting is responsible for more than 20 % of the energy consumption in food
retailers and more than 40 % for non-food retailers. The use of lighting inside a store is divided
into two categories (Tenglemann, 2010).

. Natural light: it directly comes from the sun through store glazing. The orientation of the
building, building surroundings and the availability of external light are the main factors
affecting natural light systems. In addition, some retailers avoid the use of natura lighting
devices because of their sales concept and, sometimes, to avoid unwanted gains of heat.

. Artificia light. Artificial lighting consumes a significant amount of electricity. Two types
of artificial lighting have to be considered:

° basic lighting: for store corridors, accesses, parking and general store lighting;

o effect lighting: designed to produce a desired effect on a product. For example, a
colourful effect for the liquor department, special low energy for refrigerators,
spotlights to emphasi se offers, etc.

In this section, a unique solution or measure for energy savings in the lighting concept is not
given, but the description of several possibilities are provided.

Lighting strategies and energy management. A correct lighting strategy is able to produce
significant energy savings (Philips Dynalite, 2010). The strategy for reducing lighting energy
consumption should be included in the energy management system of the company: the energy
policy and the energy objectives and targets should reflect the strategy for lighting as one of the
most efficient measures to reduce lighting consumption. In addition, lighting should be
considered one of the main sources of energy and costs savings. Philips Lighting (Philips
Dynalite, 2010) gives some advice to set up a comprehensive lighting strategy with enhanced
energy performance (Table 2.22).
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Table 2.22:

Lighting management concer ns and ener gy-saving strategies

Strategies

M easures

Limit time of use:

Eliminate unnecessary lighting energy use
outside normal hours. Lighting that is not
required can be switched off or dimmed.

Occupancy sensors, dimming, enhanced

control, on-line systems

Optimise light output

Lamps efficiency upgrade

Design illumination

Grid relocation, de-lamping, illumination
management control, occupancy Sensors,
step dimming

Daylight integration
Enable sunlight to displace artificial lighting

Dimming, occupancy sensors, daylight

with sensitivity to occupants. harvesting
Life-cycle operating costs

Programmed lamp replacement is cost- | Maintenance
effective

Enhanced lighting monitoring

Central control, online systems, maintenance

Low utilisation areas

Occupancy sensors, time control

Tariff sensitive control

Central control

Source: Philips Dynalite, 2010

Definition of lighting strategy.
Lighting strategy should be defined in two ways.

. First: definition of lighting needs within the building. A disclosure of the light intensity
across the store and the technologies used at each point are needed (LRC, 1997). For this
aspect, the customer response, the economic balance and the environmental profile should
be considered together. Two examples for a food retailer and for a hon-food retailer are
provided in Table 2.23.

Table 2.23: Disclosure of the specific lighting load for a food retailer and for a non-food
retailer
Example 1. Food retailer Example 2. Non-food retailer
. L oad . L oad

Section (W /mz) Section (W /mz)
Whole store 23
Grocery aisles 34 Stairs 5
Frozen foods 17 Entrance 10
Produce 16 Showroom 12
Meat 23 Restaurant 12
Bakery 23 Market hall 20
Florist 32 Warehouse 9
Checkout 31 Checkout 12
Food storage 12

. Second: the lighting use profile. A well-controlled lighting system would optimise the use
of lights by switching them off when not needed. This would reduce the need for light
during the night time, during restocking or during special uses (LRC, 1997). Operational
parameters should be carefully designed. The average load in use is not higher than
15 W/m?. For the example 1 of Table 2.23, the profile of lighting use is shown in Figure
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2.57. As shown, a daylight control system would allow for a considerable reduction in the
energy consumption for lighting.
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Figure 2.57: Specific lighting power, 24-hor profile

Daylight controlled lighting

If the building orientation allows for the use of natural light through the walls or through the
roof, the installation of skylights and well insulated windows would produce an efficient light
scattering, even independent of the type of light irradiation received (Tenglemann 2010). A
central system is able to control the needed artificial light at different moments. In this system,
daylight is considered to be a complement of basic lighting and should not be used for effect
lighting.

There is an increasing interest in the use of skylights. The physical properties of the glass for
this purpose have been improved and high insulating capacities are being used nowadays. Solar
heat gain and light transmission are key factors to be optimised at the same time, as they usually
have the opposite behaviour. A standard Insulating Glass Unit (IGU) consists of, at least, two
glass panes, separated by a spacer and filled by air or by a special gaslike argon.

For vertical panes, the heat transfer is performed by heat conduction (17 %), convection (17 %)
and radiation (66 %). U-values (see Section 2.1.6.1) are around 1 W/m?K for double glazing and
gas filling, and around 0.6 W/m?K for triple glazing. Nevertheless, the heat transfer through the
glass can be increased by 50 % due to the increase of convection heat transfer. As shown in
Figure 2.58, vertical gasfilling has a slow natural convection process, but when these panes are
shifted to a horizontal position, the heat transfer rate is increased due to the formation of many
short and fast circuits.
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Figure 2.58: Vertical and horizontal natural convection flowsin double glass panes

Figure 2.59 shows the variation of the U-value with the inclination of the window. For the
horizontal configuration, the U-value can be increased more than 50 % for gas fillings. Best
filling of panes for horizontal windows are aerogel and capillary slabs.
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Figure 2.59: Dependence of the U-value on theinclination for different types of fillings

For aerogel filling, the U-value is the lowest for double pane, so the insulation capacity is realy
improved. In addition, the characteristics of this kind of pane for light diffusion are aso good.
The colour rendering index(*®) is maintained at 100 %. The use of transucent skylights
increases the energy efficiency by reducing the overal consumption for lighting, while it

(*®) The color rendering index, CRI, is a quantitative measure of the capacity of alight source to reproduce accurately the colors of
objectsin comparison with an ideal light source
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prevents any disturbing glare. Also, the solar gain of this system can reduce the consumption of
the heating system.

Efficient lighting

The reduction of energy consumption achievable by efficient or innovative lighting is about
50 % for supermarkets (without taking into consideration the lighting of refrigeration cabinets).
The savings potential depends on the technology used and the renovation of the lighting concept
that is being developed. Three concepts are very important in the design of an efficient lighting
system.

. Luminous efficacy is the luminous energy perceived by the human eye, generated per
unit of consumed energy. It is defined as the amount of luminous flux per installed light
power. The unit islumen (Im) and it is always based on light perceived by the human eye.
Thisisakey concept in the design of the store lighting: taking into account the number of
lumens per m? (i.e. illuminance) needed by the customer, the luminous efficacy of
different devices would help in the minimisation of energy consumption. Illuminance,
measured in lux or Im/m?, is a measure of intensity of light (perceived by the human eye)
that passes through a surface.

. Colour Rendering Index, CRI. It is essentia for the correct presentation of productsin
the store. It should be maximized for that purpose. Also, the use of low CRI light sources
with reduced energy consumption, as low pressure sodium lamps, should be applied for
non-marketing aspects, as external parking or warehouses.

. Lifetime. Thisis also an essential aspect of lighting devices. The economic balance and
the energy consumption for lighting are strongly dependent on the lifetime of devices. So,
it would be a very important aspect for the maintenance and operation costs of a store.

Table 2.24 shows typical values for the luminous efficacy, CRI and lifetime of severa lighting
devices.

Table 2.24: Properties of several lighting devices

Lighting device L“m”zl";f\f/f)f cacy, | cri | Lifetime, h
Incandescent tungsten <20 ~100 500-1 500
Fluorescent T12, magnetic ballast <60 50-85 5 000-20 000
Fluorescent T8, electronic ballast 80-100 75-85 | 20 000-30 000
Fluorescent T5, electronic ballast 70-110 85 20 000-30 000
White LED, 4W 50-150 80 35 000-50 000
White LED, 13W, freezer application 50-150 70 35 000-50 000
Low pressure sodium lamp 100-200 5 <20 000

To achieve efficient store lighting, the specific power (W/m?) should be minimised, maintaining
a correct illuminance (Im/m? or lux) of the store. Relatively high illuminances should be
avoided, daylight systems should be used and the illuminance of zones without impact in sales
should be minimised. The installed specific power usually varies from 20 to 40 W/m?. After
retrofitting, the optimisation of the lighting system has lead to values even lower than 10 W/m?
for severa European stores.

After illumination optimisation, another important aspect is the selection of the lighting devices.
There are a significant number of options and suppliers with enhanced technologies leading to
the best efficiencies. Apart from the integration of natural light in the lighting control system
and other technologies, preferred options are given below.
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. Novel fluorescent technologies. T5 fluorescents with high performance (even higher than
100 Im/W) are being produced and are available. They are often used in the basic or
general lighting of stores. Achievable lighting savings are high with these systems, the
CRI is around 85 and the lifetime is usualy higher than 20 000 h. The temperature
dependence and the influence of on/off cycles in their performance are the main
drawbacks of fluorescent systems.

. Light-emitting diode, LED. The development of LED lighting has been very significant
in recent years. The performance of LED devices has increased exponentialy. The
lifetime of these devices is higher than for fluorescents and they do not depend on switch
on/off cycles, so the maintenance costs are reduced. They do not generate infrared
radiation, so they do not produce the amount of heat that incandescent bulbs produce.
Nevertheless, they need to remove heat by conduction or convection and a heat sink is
needed (DOE, 2006). In addition, the cost of LED is much higher than for other lighting
options and LED emission tendsto be directional .

The use of the different innovative technol ogies depends on the approach of each retailer. There
is not a unique solution for the development of an efficient lighting system. In fact, many
retailers are refusing to use LED for general or basic lighting because of the high costs
associated with this technology. The use of novel fluorescent technologies is good enough to
save a significant amount of energy in genera lighting. On the other hand, LED does not
generate heat asinfrared radiation and it is becoming a very interesting option for lighting inside
freezers and refrigeration cabinets. The energy consumption of the refrigeration system would
be reduced as the heat gained from the lighting system would be negligible. The safety of the
food preservation would also be increased, as less damaging radiation affects the refrigerated
goods. In addition, the illuminance across the freezer shelves is more homogeneous. A study
from Price Chopper (LRC, 2006) shows that optimized LED in freezers reduces the energy
consumption while uniformity across the shelf isimproved (Figure 2.60).
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Figure 2.60: Average illuminances on freezer shelf

Achieved environmental benefits

The use of efficient lighting systems produces significant improvement in energy performance.
Currently, there is no doubt about the great savings that innovative lighting system can produce
in non-optimised stores. The attention is usually focused on the effect of the new system on
sales and on the economic balance of the lighting system, which is not always considered
acceptable. In some cases, customer satisfaction is also enhanced through improved
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illumination. In addition, the use of natural light has a positive effect not only on customer
satisfaction but also on staff working in the store (Tenglemann, 2010). The achievable savings
depend on the store configuration, store needs, saes concept and on the availability of
resources. The influence of the retailer energy policy and the lighting strategy is also quite
important in this respect. Table 2.25 shows three examples of retrofitted stores. Achievable
savings are 50 % for the three cases.

Table 2.25: Energy savings from lighting system retrofitting
Average current . Energy savings
Retailer/suppliers | X2 © lighting Applied from initial
location : techniques . :
consumption situation
Natural light -
Tenglemann/Okalus, | Mulheim, 17 % of tota LED at freezers Engc(j;ct:)c;n” htircn)f
Philips Germany consumption T5 35W for basic | | ado gnting
lighting, etc. 0
I Reduction of
10731 kWh/yr Substitution of T8 N
Unknown/Fobsun Lyon, France (tested section) with LED 50 % of_hghtmg
consumption
Substitution of T8 | Reduction of
MigrosUnknown | radenfeld, 1y own with LED, LED | 50% of lighting
Switzerland :
at freezers consumption

The fast development of new lighting systems is causing suppliers to be highly involved in the
development of new innovative concepts. The retail sector is a very important client for
developers, as very specific needs of this sector should be covered. So, more examples and
information are given by suppliers. Philips and Osram are two suppliers who, among other
projects, have retrofitted a great number of stores and achieved important energy savings in the
lighting systems of retailers such as Sainsbury's, Edeka, Migros and Plus.

Appropriate environmental indicator

To monitor the lighting energy consumption of stores, the specific consumption per square
metre of sales area and per year is an appropriate indicator. The calculation of the three
elements of this expression (energy, sales area, time) has to be harmonised in order to obtain
comparable measures. For the lighting of stores, technical performance indicators are aso
commonly used by retailers as they are quite related to the energy efficiency of these systems.
The specific lighting power density, measured in W/ny, is related to the energy efficiency of the
lighting devices: two main technical parametersinfluence thisindicator:

. the illuminance (measured in lux or Im/m2) is defining the lighting needs (influenced by
commercia purposes), but has no environmental meaning;

. for lighting devices, the luminous efficacy, Im/W, is a very important parameter of
lighting devices with a direct impact in the energy consumption of stores.

Cross-media effects

The reduction of energy consumption for lighting will produce great economic and
environmental benefits. Nevertheless, lighting is aso an important source of internal heat gains
insde a store. The change to a more efficient system, with improved design and less heat
production would affect the HVAC system. If the lighting and HVAC systems are retrofitted
simultaneoudly, the design should take into account the new situation.

In addition, the use of a more efficient system and devices with higher luminous efficacy can
produce unwanted glare to customers.
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Operational data

The different approaches to reducing the lighting energy consumption usually agree on the main
target: to reduce the lighting load with the increase of the luminous efficacy of installed devices.
The identified best performers are new T5 fluorescents and LED technology. Similar
performances are achievable with them. A recent study (Qin et a., 2009) has shown that LED is
even worse in heat dissipation and rea efficacy than T5 fluorescents. Some results from this
study are shown in Table 2.26.

Table 2.26: Luminous efficacy and heat dissipation of lighting devices
18w T8 | 14W T5
Parameter fluor escent fluor escent 1W LED 3W LED LED
lamp lamp
Rated
efficacy 61.1 96 45 40 107
(Im/W)
M easured
efficacy 60.3 96.7 31 30 78.5
(Im/W)
Heat
dissipation 0.77 0.73 0.9 0.89 0.87
factor

Although the results from the aforementioned study point to the best performer as being the TS
fluorescent lamp, LED still has huge improvement potential. In fact, the efficacy of these
systems has grown exponentially during recent years. The performance of such devices is
affected by many factors, such as ambient temperature or the on/off cycles. On the one hand, T5
fluorescents do not work properly under low temperatures and are serioudy affected by on/off
cycles. On the other hand, LED is performing better at low temperatures, does not lose heat as
infrared radiation and is not affected by on/off cycles. With these performances, retailers have
decided to use T5 for genera lighting and LED for very specific purposes, such as food
illumination inside freezing cabinets.

Applicability

Lighting is a very sensitive aspect of retailing. Goods presentation is directly connected to sales
and it is also part of the public image of retailers. Nevertheless, new lighting systems are more
efficient, consume less energy and, in most cases, improve the lighting concept of stores. So, the
application of new devices to existing or new buildings is only dependent on economic
balances, as there is not any specific technical drawback for existing stores. Hundreds of
exigting retrofit kits for T5 or LED technologies are being commercialised. For example, screw
bulbs with single LEDs inside are quite popular for changing existing incandescent bulbs. LED
tubesin a T8 tube are also commercially available. T5 fluorescents to be adapted to existing T8
magnetic ballasts also require electronic adaptors, called retrofit conversion kits (Carbon Trust,
2009).

The application of natural light and day control lighting depends on the building configuration
and can be mandatory in some Member Statesin the EU. Usually, the installation of windowsin
the roof is economically viable in new buildings. Some retailers have installed natural light in
the major renovations of their buildings. The performance would also depend on the
surroundings and in the availability of natural light.

Economics
The use of natural light in a store has a direct impact in the energy use of the store, reducing
operating and maintenance costs. A positive impact on customers is also expected, which can
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aso have an impact on sales. Nevertheless, retrofitting costs for skylights are high and expected
payback times are relatively high. No specific data are available for this technique.

The payback times of retrofitting existing T12, T8, T5 fluorescents, halogens and incandescent
bulbs to high efficacy T5 or LED would always be short, although it depends on the lighting
concept before and after retrofitting. LED in freezing cabinets have payback times shorter than
4 years. T5 fluorescents with high efficacy for general and basic lighting have payback times
shorter than 1 year (Tenglemann, 2010).

A storein Lyon, France, retrofitted 40 T8 fluorescents with LED in T8 tubes to be adapted to
existing luminaries. The investment was about EUR 1100 and the expected maintenance costs
were EUR 720/yr less than the costs for the existing systems. The calculated payback time for
theinstallation is 1-2 years (Fobsun, 2009).

Driving force for implementation

As for other energy saving measures, economic performance will be enhanced due to costs
savings. Better environmental performance will also increase retailers reputations and lower
store energy consumption would make companies better prepared for future energy tariff
increases. The use of novel technologies for lighting can also improve the presentation of goods
in stores.

Referenceretailers
For the use of natural light, the installation of daylight controlled systems in the Tenglemann
Kimamarkt in Mulheim, Germany, is remarkable.

The use of LED in freezers is quite extended in Europe: Royal Ahold (Albert Heijn), in the
Netherlands, Migros and Coop in Switzerland, Sainsbury in the UK and others are good
examples of this. The use of LED for general lighting is not extended for economic reasons. For
the moment, several retailers have tested this technology in basic and specific lighting.

The use of new T5 fluorescents is aso quite extended in Europe due to the good energy and
economic performances of these devices. New Carrefour Supermarkets and Hypermarkets and
Ikea are examples of T5 integration.

The lighting concepts and strategies followed by Coop and Migros in Switzerland fit with the
SIA 180/4 requirements and the average installed load for lighting is not higher than 15-18
W/, Tenglemann Klimamarkt uses 10 W/m? with the daylight control system. Ikea stores are
also an example of low lighting load.

Reference Literature

. Carbon Trust, How to implement T5 retrofit conversion kits,
www.carbontrust.co.uk/energy, 2009.

. Department of Energy, DOE, United States, Lifetime of white LEDS Energy Efficiency
and Renewable Energy, DOE Report PNNL-SA-50957, www.eere.energy.gov, 2006.

. Fobsun, ‘A supermarket in Lyon, France', Fobsun Case Studies. www.fobsun.com, 2009.

. Light Research Center, LRC, 'LED lighting in Freezer Cases, Field Test Delta Shapshots,
Issue 2, www.Irc.rpi.edu, 2006.

. Lighting Research Center, LRC. 'Demonstration and Evaluation of Lighting Technologies
and Applications. Lighting case studies, Delta Shapshots, 1 (2), www.lrc.rpi.edu, 1997. .

. Philips Dynalite, Energy Management for Commercial Building, Philips Commercial
Information, www.lighting.philips.com, 2010.

. Qin, Y., Lin, D., Hui, S.Y., 'A simple method for Comparative Study on the Thermal
Performance of LEDs and Fluorescent Lamps', |IEEE Transactions on Power Electronics,
24(7), 2009, pp. 1811-1817.

. Tenglemann, Daylight controlled Lighting system installed in the first Tenglemann
Climate stor€', personal communication, 2010.
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2.1.6.8 Simple secondary measures for reducing energy consumption

Description

The main environmental impact of energy use is mainly allocated to the energy aspects
mentioned so far: building (envelope and HVAC), refrigeration and lighting. The consumption
of these processes represents more than 90% of the energy consumption of a store.
Nevertheless, the energy consumption of other aspects, such as the electric appliances, can be
quite significant for non-food retailers, such as specialised retailers in electronic equipments,
lamps, etc. This chapter is covered in the e ectricity aspects of the techniques portfolio of Table
2.3 because main practices to be covered involve electrical energy consumption.

In this section of the document, severa identified practices to improve the energy performance
of retailers' activities are summarised and include:

. use of efficient appliances

. monitoring and management of the energy performance of energy consuming products in
exhibitors

. energy performance of distribution centres

. internal and External communication and

. training.

Use of efficient appliances

The impact of appliances can be significant for the energy consumption of a store, especialy for
non-food retailers. Plug-in freezers or fridges used as display cabinets should not be considered
as a secondary electric appliance and its consumption should be accounted for the whole
refrigeration system (see Section 2.1.6.5).

Selection of small appliances (e.g., cash registers, appliances of staff rooms, computers) should
be made with regard to reduce the environmental impact of their life cycle (e.g. selection of eco-
labelled products). One of the most important aspects of their life cycle is energy consumption.
The best energy rated equipment should be preferred. For the selection process, it is also quite
important to avoid oversizing. The number of appliances and their power load should be
optimal. A strategy should be defined in the energy management of the store to optimise the
performance and the lifetime of appliances.

For the purchasing of high energy consuming appliances (e.g. elevators, escaators, ovens and
others), it is aso recommended to optimise lifecycle costs. More efficient equipment usually
requires a larger initial investment but produce great savings. A clear statement on this should
be included in the energy management policy of the company. A high standardisation level of
the company in these aspects is a so recommended.

Monitoring and management of the energy performance of energy consuming products in
exhibitors

Non-food retailers selling el ectric appliances usually show the performance of their products to
customers. This is a very important aspect of the marketing of electric appliances. The
consumption of exhibitors is usually low if it is compared to other processes, e.g. lighting.
Nevertheless, excessive or useless electricity consumption should be avoided. It is
recommended to control separately the performance of exhibitors or, at least, to monitor them
continuously or periodically through energy audits.

The business standardisation procedure for exhibitors should take into account the energy
consumption in the optimisation of their marketing concept. A good example of this is the
minimisation of basic store lighting in the store sections for lamps, bulbs and other lighting
devices, where there is an excess of illumination and the basic lights can disturb the
appreciation of the different lighting products.
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Energy performance of distribution centres

Distribution centres account for 5-10 % of the energy consumption of retailers and for 10-20 %
of the carbon footprint. Internal processes are quite similar to those shown for stores, except for
those relevant to product presentation. There is no need for enhancing the presentation of
products through lighting, and there is no need for the same display cabinets as used in
supermarkets. The conservation of perishable food is the most important aspect, which is
performed by refrigeration instalations. Therefore, the size of the refrigeration system of a
distribution centre is much higher than those installed in supermarkets or hypermarkets.

The techniques described for buildings, heat recovery or refrigeration are aso applicable to
distribution centres. Main differences to take into account are given below.

. Optimisation for energy efficiency. A distribution centre does not have a sales area, so the
application of energy efficiency measuresis not affected by marketing issues.

. The refrigeration system. A distribution centre is placed in alarge industria building with
asignificant area to be refrigerated at very low temperatures. The refrigerant leakages are
highly significant in these centres. The use of CO, or ammonia in cascade or indirect
configurations is more effective for larger installations, and the costs associated with
more expensive configurations (e.g. indirect ammonia-brine systems) are reduced
(Rhiemeier et al., 2009). The building envelope is also a key aspect in the performance of
the refrigeration system, as cooled rooms are extensively used.

. Only basic lighting is used. The illumination needs are those defined in national or
regional regulations for work places and no enhanced product presentation is needed.

. A significant area is cooled to conserve perishable goods. So, the role of the building
envelopeis akey aspect in the energy performance of distribution centres.

Communication and training

The standard CEN 16000 for energy management systems (CEN, 2010) establishes that, for the
implementation and operation of the system, the organisation has to ensure that all workers are
aware of:

. the organisation's energy and energy management programmes

. the energy management requirements, including activities of the organisation to control
energy use and improve energy performance

. the impact of energy consumption and their activities to achieve the energy objectives and
targets

. the benefits of improved energy efficiency.

Personnel with tasks which can cause impacts on the energy consumption have to be competent
with enough training and experience. A process for the identification of training needs in energy
aspectsisalso required.

Regarding communication, all of the people working for (and on behaf of) the organisation
have to be informed about the energy management and the improvement of the energy
performance. A periodic and transparent communication procedure of the company to the public
and interested parties is essentia in a good energy management system. Therefore, a correct
balance between performance, perception and communication is needed. It is not good practice
to have intensive public campaigns while the energy objectives and targets are not ambitious or
just few measures have been implemented. Good performers have to communicate what
practices they have put into practice to improve their image and to make customers aware of the
benefits of improved energy performance.

Achieved environmental benefits

The benefits of single practices proposed are not easily measured. Energy audits would be
needed to evaluate the achievements of an environmental management system, but the
allocation of energy savings to specific measures is not aways easy to perform. In case of
communication and training, the benefits for the company are significant and contribute to
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creating awareness and a proper atmosphere for the implementation of the energy management
system.

Environmental benefits of energy savings in distribution centres are also significant and
comparable to those achieved with the implementation of saving measures at stores.

The benefits from efficient appliances are important but difficult to measure, as the control of
different electricity consumption is usually not performed except for lighting and refrigeration.

Appropriate environmental indicator

The energy consumption per square metre of sales area and year is an appropriate indicator. It
can be used as an indicator of the overall performance and, it can also be divided per source or
section. Indicators already explained (see Section 2.1.6.5) can be used to control this practice. In
addition, the presence of an energy management system in place to drive continuous
improvement is a proper indicator.

Cross-media effects
The improvement of energy performance by described measures does not have any cross-media
effects.

Operational data

An important number of techniques are covered in this section. Two examples of them are
shown below: one for the management of specific energy uses of stores and the other for
external communication concepts within aretail trade company.

Energy management of specific needs

One particular non-food retailer periodically audits the energy consumption of its stores. It is a
good performer but notably has an excellent monitoring and energy management system.
Energy audits from this company usually check all the energy consuming processes. Figure 2.61
shows the energy performance of some internal processes (excluding HVAC) of thisretailer for
three of its stores. It is quite interesting how the external lighting influences the breakdown of
energy consumption of stores 2 and 3. The audit process would reveal where excessive
consumption profiles come from. Also, non-conformities would be identified and corrective
actions would be proposed.
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Figure 2.61: Specific electricity consumption of three sampled stores of a non-food retailer for
different electricity uses

Best Environmental M anagement Practicein the Retail Trade Sector 113



Chapter 2

External communication

The environmental impact produced by retailers' operations is relatively low compared to the
impact produced by the supply chain or even by the consumer. Nevertheless, the influence of a
retailing company and the capacity to reduce impacts are higher for direct aspectsand it isreally
limited for the supply chain and also for consumers. The retailer has to optimise their
communication procedures, not only to change consumers' perception but also to influence other
actors of the whole chain.

Applicability

There is no limitation on the size, type or geographica location of the retailer to perform a
comprehensive management system, taking into account appliances, distribution centres,
specific energy uses or communication and training.

Economics

All the energy efficiency measures produce costs savings, although the decision-making process
always depends on the payback time and other economic parameters. An example of the use of
simple measures to improve performance is shown in 'Achieved environmental benefits of
Section 2.1.6.5. For the economics of practices at distribution centres, see the similarly
described techniques for stores.

An indicator of the economics of energy management is the number of cost-saving techniques
being implemented in the whole company. Most of them are described in this document.
Staffing and allocation of resources are aso very sensitive economic aspects of energy
management systems.

Driving forcefor implementation

Best management practices would improve the environmental profile of the company but also
other important driving forces have to be regarded: improved business performance, cost
savings, better response to market fluctuations and better reputation are examples of driving
forcesto consider in the implementation of described techniques.

Referenceretailers

An important number of companies have implemented good practices to improve the
performance of the aspects described in this section: Rewe, Royal Ahold (Albert Heijn),
Carrefour, Migros, IKEA, Coop, €tc.

Reference Literature

. CEN, 16001:2009. Energy Management System — requirements with guidance to use,
European Standard, 2009.

. Rhiemeier, JM., Harnisch, J.,, Ters, C., Kauffelld, M., Leisewitz, A., Comparative
Assessment of the Climate Relevance of Supermarket Refrigeration Systems and
Equipment, Report 20644.00 UBA-FB 001180/e, www.umweltbundesamt.de, 2009.

. Versteegh, Climate Action of Albert Heijn, personal communication, 2010.
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2.1.6.9 Use of alternative energy sources

Description

As stated in the general introduction of the techniques to improve the energy performance of
retailers (see Section 2.1.2), priority should be given to the reduction of the energy demand of
stores. Excessive energy use should always be avoided, even if the main source of energy is
renewabl e or if the carbon footprint of the store has been offset.

The integration of alternative energy sources is usually considered a building aspect and it is
strongly connected to the energy management system of the building (Tassou et al., 2010). The
European Directive for the energy performance of buildings (EP, 2010) states that the energy
performance of a building shall be determined taking into account the positive influence of
renewable energy sources and cogeneration, but aso from natural light and district heating.
Several techniques for the use of aternative energy sources have successfully been introduced
in retailers' buildings. Usually, the initial investment for these techniques is higher than that
required for conventional fossil or grid-based ones. Nevertheless, the life cycle costs of these
techniques can be lower than for conventional ones, although this aspect depends on an
important number of individual factors.

The links between retailers 'activities and alternative energy sources are;

. warm water generation
° solar thermal tube collector
. heating/cooling
° biomass-fired boilers
° geothermal Heat Pump
° cold Storage
° other processes as CHP, heat pumps
. electricity
° implementation of renewable energy sources on site/ investment on renewable
energy sources at other locations
° purchase of available 'green’ electricity.

One of the objectives of the use of renewable energy sources is to build a zero energy building
(ZEB), which is a building with a high level of energy efficiency, with an energy demand equal
to or less than the energy production from renewable energy sources on site. A positive energy
building (PEB) is, therefore, that with higher renewable energy generation than demand. The
usual definition is calculated on a yearly basis: zero or negative energy consumption over a
year.

The ZEB/PEB approach is considered a natural progression from demanding standards, as the
Passive House concept. A ZEB/PEB can be designed using mature technology and retailers are
applying this concept for some of their buildings. Long payback periods are foreseen, although
the life cycle costs would be always the lowest for optimal ZEB/PEB. According to Kolokotsa
et a., 2010, there are alarge number of techniques to integrate into a ZEB/PEB:

. improvement of the envelope

. innovative shading devices (automated/seasona devices)

. improved air tightness and ventilation

. high efficiency heating and cooling devices

. use of renewable energy sources

. implementation of efficient energy management, monitoring and control systems.

Two types of ZEB/PEB are observed: autonomous buildings and 'net' zero energy buildings. An
autonomous building is not connected to the grid and it produces its own energy, storing it when
necessary. A net zero or positive energy building is connected to the grid as a source or as asink
of electricity. From the technica point of view and from a life cycle perspective, the use of the
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net zero energy concepts are more environmentally friendly, as they avoid storage systems, and
flexibility for the appliances is gained (Hernandez, 2010). The autonomous building should be
restricted then to specific applications or site conditions.

The main barrier for the implementation of a net ZEB/PEB is the economic cost of the
implemented solutions, although the techniques involved are commercially available. In the
case of autonomous buildings, some cost-efficient solutions have been proposed for isolated
zones, but with the used technologies are ill in an early stage of development. Thisis the case
of some renewable-energy integration case studies using hydrogen as energy storage (Milo et
al., 2011).

Many existing retailers buildings are far from achieving zero energy consumption, as the needs
of a store make the specific energy demand to be, generally, more than three times the need of a
household or a normal office. Only the energy intensity of refrigeration and lighting processes
within a store would require a huge renewable energy input to balance the consumption.
Nevertheless, integrated concepts as described in previous techniques (see Sections 2.1.6.1 to
2.1.6.4), and the techniques involving net ZEB/PEB, would minimise the energy consumption
and significantly improve the environmental performance of retailers operations.

Achieved environmental benefits

Alternative energy sources do not reduce the energy consumption of retailers' activities but an
important reduction of the primary energy demand is achieved. An important benefit from the
use of renewable energy use is the reduction of associated CO, emissions. To achieve a
comprehensive balance of the techniques, alife cycle perspective should be used. For example,
the use of roof PV installations does not emit CO,, but the life cycle andysis reveals that many
impacts are associated with the production of PV panes. However, the life cycle perspective
also reveals that these techniques have positive environmental balances after three or more years
of use.

Appropriate environmental indicator

As for measuring the energy performance of other techniques, the specific consumption of
aternative energy sources per square metre of sales area and per year is an appropriate
indicator. The calculation of the three elements of this expression (energy, sales area, time) has
to be harmonised in order to obtain comparable measures. In addition, for on-site generation
(e.g. from roof PV installation), energy generation should be given in the same terms, e.g.,
kKWh/mPyr, to give a comparable measure of generation to processes consuming energy.

In addition, the percentage of renewable energy used in the store, fed from green purchasing or
own generation, should be provided. In the case of ZEB/PEB the excess generation percentage
in relation to consumption can be provided (0 % for ZEB and >0 % for PEB).

Cross-media effects
No cross-media effects are detected.

Operational data
The implementation of renewable energy techniquesin retailers' buildings is becoming common
practice. Some data from company reports are shown in Table 2.27.
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Table 2.27: Implementation of renewable energy sources at retailers; sites
Installed
Retailer Technology L ocation Fr::z)A rea Power genneérggtion
(kWp)
Ground source 30
installations in | NA 500-1000 NA
heat pump
Ikea Europe
7 locations at
FR and DE NA 100 000 NA
Dassenveld,
distribution NA 1650 1 850MWhlyr
Wind turbi centre, BE
ind turbines : .
CD;h(':S' eggh'm' NA 2 000 4 400 MWhlyr
Colruyt Group éé\’ ind Farms, | o 4600 7500 MWhyr
(Colruyt, 142 000
2009) Wind offshore | NA 44 400 MWhiyr
4 Distribution | 45y, 2730 2 200 kWhiyr
centers, BE
1 040 MWhlyr
17 Stores, BE | 12600 1240 (80
KWh/m?yr)
. Store, > 161 MWh/yr
rseggﬂlesrh southeast  of ;Oe(g m" (sales 116 (23
ES KWh/m?yr)
Roof-PV Several stores | A NA 109MWhiyr
in ES
Carrefour
Spain Alovera,
Distribution NA 1000 NA
centre, ES
Several
locations in
Europe (20 NA 2 000 NA
Sets)
Ikea Solar water 60
heating installations | VA - NA
Biomass 20 burners NA 150-1 400 NA
burning

Apart from the examples shown above, many retailers are implementing novel renewable
energy techniques. Examples of these are Rewe, Tesco, Metro Group, Leroy Merlin, Ikea and
many others.

The case of |ked's renewable energy installations is remarkable. It is a non-food retailer, so no
heat recovery from refrigeration is possible for them. So, apart from windmills and photovoltaic
installations, lkea is implementing a number of techniques for space heating and cooling, as
biomass boilers, ground source heat pumps and air source heat pumps. They also use solar water
heating. Another particularity of Ikea is their international character: they are placed al over
Europe and they have to develop different solutions for each site to cope with the climatic
conditions, the demand of the building and local aspects (subsidies, infrastructures, etc.).

For this document, Colruyt Group provided detailed information during the meeting of the
Technical Working Group about their renewable energy installations in Belgium. Figure 2.62
and Figure 2.63 show the solar photovoltaic generation of stores (more than 80 kWh/m?yr) and
the ingtalled power at distribution centers.
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100 Colruyt Stores generation: 1040 MWh/yr;
installed power 1242 kW,

90 specific generation approx. 80 kWh / m? —
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Figure 2.62: Energy generation by solar photovoltaicsat 17 Colruyt storesin Belgium
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Figure 2.63: Installed power at distribution centresof Colruyt in Belgium

Applicability

For the use of aternative energy sources, such as solar power, solar thermal heat or geothermal
heat pumps, the location can be a key factor for the applicability of the measure. System
efficiency should be considered in the design phase prior to its implementation. The integration
of the technique within the building can also be a determining factor in the selection and
implementation of the technique.
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Economics

The use of alternative energy sources does not produce energy savings but compensates the
energy consumption of the store. So, these techniques are measures to compensate the energy
consumption and the carbon footprint of the operation. Own generated energy is also usually
more expensive than external energy sources, like electricity from the grid or district heating. In
addition, the costs of renewable energy sources are quite dependent on national or regional
subsidies.

An example of the economics of an aternative energy source is a Spanish retailer, which
implemented a 100 kWp roof PV installation in a new store of 7000 n. The payback time of
theinstallation is about 11 years and depends on the received subsidies. The initia investment is
higher than EUR 500.000 and the specific energy generation per year is 23 kWh per sales area
squared metre. Subsidies of EUR 0.29/kWh are foreseen when the generated electricity is sold
to the national electricity grid.

Driving forcefor implementation

The use of aternative energy sources will reduce the rate of energy resource depletion and
reduce greenhouse gases emissions. In addition, the visibility of many measures contributes to
retailer image.

Referenceretailers
An important number of companies have implemented alternative energy sources to improve
their performance: Colruyt Group, Rewe, Leroy Merlin, Metro, Tesco, Carrefour, etc.

Reference Literature

. Colruyt Group, Sustainable energy policy at Colruyt Group, http://www.colruytgroup.be,
2010.

. European Parliament, Directive 2010/31/EU of the European parliament and of the
council of 19 May 2010 on the energy performance of buildings, Official Journal of the
European Union, L 153 2010, pp. 13-35.

. Hernandez, P., Kenny, P., 'From net energy to zero energy buildings: defining life cycle
zero energy buildings (LC-ZEB)', Energy and Buildings, 42, 2010, pp. 815-821.

. Kolokotsa, D., Rovas, D., Kosmatopoulos, E., Kaaitzakis, K., 'A roadmap towards
intelligent net zero- and positive-energy buildings, Solar Energy, 2010, doi:
10.1016/j.solarener.2010.09.001.

. Milo, A., Gaztafiaga, H., Etxebarria-Otadui, |., Bacha, S., Rodriguez, P., 'Optimal
economic exploitation of hydrogen based grid-friendly zero energy buildings Renewable
Energy, 36, 2011, 197-205.

. Tassou, SA., Ge, Y., Hadawey, A., Marriott, D., 'Energy consumption and conservation
in food retaling. Applied Thermal Engineering, in press (2010), doi:
10.1016/j.applthermal eng.2010.08.023.

Best Environmental M anagement Practicein the Retail Trade Sector 119


http://www.colruytgroup.be/

Chapter 2

2.2 Best environmental management practice to improve the
sustainability of retail supply chains

221 Chapter structure

This chapter provides retail stakeholders with information on how retailers can improve the
sustainability of their supply chains by reducing the environmental impact of their products and
suppliers, and by encouraging more sustainable consumption. Following a basic introduction in
Section 2.2.2, the scope of this chapter is described in Section 2.2.3, and a number of important
driving forces for retailers to manage their supply chains are presented in Section 0. The breadth
of this chapter's scope, including multiple products, processes and environmental impacts,
necessitates an introductory overview of the scientific understanding of major environmental
impacts associated with important product groups (Section 2.2.5). Examples of ‘hotspot'
environmental impacts, and responsible processes, are detailed for a cross-section of priority
products in Section 2.2.5.3 to Section 2.2.5.7. Subsequently, best practice is described in line
with other chaptersin this document.

Practical retailer actions to improve supply chain sustainability are categorised and described as
distinct approaches and techniques in Section 2.2.6. Techniques regarded as essential
prerequisites for effective supply chain management are detailed in Section 2.2.6.1 to Section
2.2.6.3. Techniques involving retailers stipulating environmental standards or improvement
requirements for products and suppliers are detailed in Section 2.2.6.4 to Section 2.2.6.6, whilst
Section 2.2.6.8 outlines a technique for retailers to encourage sustainable consumption. Section
2.2.6 outlines how retailers can collaborate on research to drive supply chain sustainability.
Where possible, categorical and quantitative data are provided to measure and propose best
practice. However, this chapter necessarily relies heavily on descriptive examples of existing
retailer best practice to improve supply chain sustainability. These examples are presented as
case studies that clearly indicate how and why they represent best practice.

2.2.2 Chapter introduction

Production and consumption of retail products is a mgjor driver of globa environmenta
pressures. In particular, the production and consumption of food is estimated to account for
30% of environmental pressure in the EU-25 (EC, 2006). Typicaly, over 90% of the
environmental impact associated with products arises during production and consumption,
compared with less than 10 % during handling by the retailer (EC, 2009). IKEA estimates that
raw-material extraction, supplier operations, and customer transport and use contribute 56 %,
10 %, and 28 %, respectively, towards the lifecycle GHG emissions of their products (IKEA,
2010). Many products sold by retailers are grown and manufactured in developing countries
with poor environmental standards (weak regulations and poor management practices), or
sourced from relatively small suppliers not subject to rigorous environmental regulation.
Consequently, retailers and large food manufacturing companies are often the entities with the
greatest capability to influence the environmental performance of suppliers who are at the front-
line of many global environmental impacts.

There is increasing recognition that business-as-usual supply chain models are inadequate to
deal with the projected global supply challenges for critical products including food. In arecent
report on food strategy, it was concluded that 'a system that is able to reconcile the often
conflicting goals of resilience, sustainability and competitiveness, and that is able to meet and
manage consumer expectation will become the new imperative' (Ambler-Edwards et al., 2009).
Retailers are seen as key drivers of the necessary changes. 'Collaborative relationships around
the supply network will take on a new importance...Retailers in particular will need to adapt
their practices to alter the balance of risk and reward throughout the supply chain' (Ambler-
Edwards et a., 2009). Retailers are strategically-positioned to drive significant and continuous
environmental improvement throughout their supply chains, and entire value chains through
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their influence on customers. The potential positive environmental influence of retailers market
power is enormous.

Large individua retailers may purchase hundreds of thousands of products from many
thousands of suppliers, who themselves coordinate multiple operations and subcontractors.
Figure 2.64 demonstrates that even relatively basic products, such as textiles, are typically
supplied via an extensive network of independent operating units, including sub-suppliers and
contractors who do not have direct contracts with retailers. Consequently, ensuring product
traceability and quality is an enormously complex task, even before consideration is given to
assessing and reducing environmental impacts. Y et supply chain management provides retailers
with the greatest opportunity to drive environmental, and wider sustainability, improvement.
Through effective supply chain management, retailers can play a centra role in addressing
global sustainability challenges, and achieving European policy targets.
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Figure2.64: Simplified value chain for a cotton garment, broken down into constituent supply
chains, indicating the major inputsand outputs, and hotspot stages
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2.2.3 Scope of this chapter

Supply chain sustainability of course relates to the three pillars of sustainability (Figure 2.65).
Economic aspects of supply chains are well represented within the market system in which
retailers operate, and are reflected in standard financial accounting procedures. Environmental
and social aspects are not well represented within existing trading and accounting practices. The
UN's Global Compact initiative has provided guidelines for businesses to measure and improve
supply chain sustainability, much of which isrelevant to retailers.

Figure 2.65: The key components of sustainability

Important aspects of social and environmental performance are listed in Table 2.28. This
document is focused on environmental aspects, but recognises that retailer actions to reduce the
environmental impacts of product supply chains need to be coordinated with actions to improve
social conditions (e.g. in supplier codes of conduct), within an acceptable business economic
framework, in order to secure genuinely sustainable supply chains over the longer term. The
broader definition of 'improved supply chain sustainability' is therefore used.

Table 2.28: Supply chain social and environmental aspects relevant to the United Nation's
Global Compact principles

Social Environmental
Forced/child labour Material toxicity and chemicals
Working hours Raw material use
Wages and benefits Recyclability/product end-of-life
Humane treatment Greenhouse gas emissions
Non-discrimination Energy use
E;rege(;%rir:];f association and collective Water use and waste water treatment
Occupational safety Air pollution
Occupational hygiene and conditions Biodiversity

Retalers are in the early stages of assessing and improving supply chain environmenta
sustainability, and different retailers are employing a range of approaches and techniques to
achieve this objective. The objective of this chapter is to provide an overview of these
techniques, identify the most effective ones, and propose best practice. This chapter deals with
the supply chain from producer to retailer, with reference to transport and logigtics,
consumption, and product end-of-life in relation to optimisation of product lifecycle impacts
through supply side actions (Figure 2.64). Retailer best practice techniques with respect to
transport and logistics and product end-of-life are referred to in more detail in Chapter 2.3 and
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Chapter 2.4 respectively, whilst best practice techniques with respect to direct retail operations
are covered in Chapter 2.1.

The opportunity for retailers to influence product supply chainsis greatest for, but not restricted
to, their private label (own-brand) products. The scope of retailer influence, and the
applicability of some improvement techniques, depends on the proportion of private label sales
within product groups sold by individual retailers. The sales share of private label products
varies considerably across retailers and countries (Figure 2.66). Private label products account
for over 25 % of European retail sales, highest in Switzerland (53 %), the UK (47 %), Slovakia
(44 %), Spain (42 %) and Germany (41 %) (PLMA, 2010). Some examples of private label
shares for larger retailers are 29 % for REWE, 90 % for Migros, and 98 % for Marks &
Spencers (Fennel, 2009; M&S personal communication). Many small retailers do not sdl
private label products.

Improvement of branded product supply chains is primarily the responsibility of brand
manufacturers, who are outside the scope of this document, but some techniques referred to in
this chapter are relevant. In particular, retailers can employ choice editing, green procurement
(Section 2.2.6.4) and promoation of ecological front-runners (Section 2.2.6.8) to branded as well
as private label products.
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Figure 2.66: The shares of private label productsin retail sales across some European countries
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224 Drivers of retailer supply chain improvement

There is increasing awareness across businesses about the importance of managing supply
chains to reduce their environmental impact, in the context of both corporate responsibility and
business planning. The strong business case for improving the sustainability of supply chains
has been made by the Business for Social Responsibility (BSR) globa consortium (Figure
2.67).

Managing
business risks

m Minimize business

disruption from envi-

ronmental, social and
economic impacts

m Protect company's
reputation and brand
value

Realizing
efficiencies

m Reduce cost of

material inputs, energy,

transportation

m Increase labour pro-
ductivity

m Create efficiency
across supply chains

Creating
sustainable
products

m Meet evolving cus-
tomer and business
partner requirements
m Innovate for chang-
ing market

Source: UN Global Compact and Business for Social Responsibility (2010)
Figure 2.67:

Businessdriversfor retailersto improve supply chain sustainability

Taking a proactive approach to improving supply chain sustainability is not just about ensuring
longer-term business viability, but is associated with stronger contemporary business
performance (Accenture, 2009). Based on the business drivers to improve supply chain
sustainability listed in Figure 2.67, but also economic trends, evolving environmenta
awareness, and the strategic importance of retailers as supply chain 'gate keepers, the critical
driving forces for retailers to reduce environmental impacts across their supply chains may be
summarised:

. resource price volatility: response to large increases in commodity prices, and insurance
against future price volatility;

. risk management: realisation that fundamentally unsustainable rates of resource
consumption in supply chains pose amajor risk to future business viability;
. image and public relations: stakeholder (notably customer and shareholder) concern over

environmental issues such as climate change;
. demand and marketing: increasing customer demand for ‘ecologica’ products, and retailer
positioning to market these more profitable value-added products;

. corporate responsibility: retail directors/governance responding to increasingly evident
environmental problems;
. regulation: the prospect of regulation imposing restrictions or costs on environmentally-

damaging activities and products (e.g. a carbon tax)
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2.25 Scientific understanding of supply chain environmental impacts and
improvement options

2251 Identification of some priority product groups

Efficient supply chain improvement requires accurate information on environmental impacts
associated with products. Selection, improvement, and labelling practices should be targeted
towards products, processes, aspects, and stakeholders (usually suppliers or customers) with the
greatest improvement potential. Improvement potential is determined following consideration
of: (i) the scale and intensity of environmental impact; (ii) the feasibility and economics of
improvement options. It is essential that supply chain intervention is informed by evidence
obtained from applied supply chain research.

A considerable amount of information has aready been published regarding environmenta
pressures associated with particular product groups. Two recent EU studies provide some useful
initial guidance as to where actions might be targeted in order to efficiently reduce the
environmental impact of product supply chains. Some summary findings from the
Environmental Impact of Products (EIPRO) study (EC, 2006) are presented in Figure 2.68,
Figure 2.69 and Table 2.34. Research was based on environmental pressures classified
according to eight impact categories (biotic depletion, acidification, ecotoxicity, eutrophication,
global warming, human toxicity, ozone depletion, photochemical oxidation) and aggregated
NACE code activity groupings which correspond only approximately with retail classification
of broad product groups.

60
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Figure 2.68: Contributions of three major product groups to environmental pressures in the
EU25

'Food and alcohaolic beverages is the largest contributory group to mgor environmental
pressures, on average accounting for 30 % of EU environmental pressure, and over half (58 %)
of the eutrophication pressure (Figure 2.68). 'Furnishings, household equipment and household
maintenance' is responsible for a smaller but substantial share of EU environmental pressure,
most notably abiotic depletion and acidification. This reflects the inclusion of product energy
consumption during consumer use in impact assessment, and highlights the importance of
considering upstream (consumer and end-of-life) product impacts at the design phase —
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particularly for energy-consuming devices. 'Clothing and footwear' makes a smaller but
significant (3 %) contribution to environmental pressure in the EU-25 (Figure 2.68). When
environmental pressures are normalized according to expenditure (dashed lines in Figure 2.68),
the food and acoholic beverages product group has the greatest environmental pressure
intensity per EUR product sold. However, pressure intensities per EUR product sold vary by
less than a factor of two between the clothing and footwear and food and a coholic beverages
groups. There is considerable scope for improvement across all product groups, and these
results highlight that:

. supermarket retailers selling multiple product types should prioritise food and drinks
products for supply chain improvement;

. nonetheless, it isimportant for retailers specializing in household furnishings and clothing
and footwear to reduce environmental impact across their product groups.

The EIPRO study aso ranked more disaggregated product groups according to their
environmental pressures. Figure 2.69 summarises these results for product groups relevant to
the retail sector. Thereisageneral correlation in the relative contribution that different products
make to different impact categories, but there are also some notable divergences where
particular products appear to be 'hotspots for particular pressures. For example, production and
processing of meat and dairy products make a particularly large contribution to eutrophication
compared with other pressures, whilst the manufacture of drugs has a particularly large ozone-
depletion effect, and manufacture of apparel makes particularly large contributions to
ecotoxicity and eutrophication.

These results emphasise the importance of considering multiple environmental impact
categories in product lifecycle assessments. For example, it is well known that meat and dairy
product supply chains are associated with high GHG emissions, but the relative contribution of
these supply chains to eutrophication and acidification pressures in Europe is even greater than
their relative contribution to global warming pressure. Thus, any actions aimed at reducing the
GHG intensity of these supply chains should also address emissions of acidifying gases to air
and diffuse emissions of nutrients to water.
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Figure 2.69: The relative contribution of different product groups to eight environmental
impactsin the EU-25
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2252 Classification of widely used environmental standards

An important mechanism to improve product supply chains is certification of products and
suppliers according to appropriate, widely recognised third party environmental standards. A
large number of such standards exist, but they vary widely in their geographical and product
coverage, and their environmental scope and stringency. This document recommends extensive
use of appropriate third party standards — for green procurement by retailers (Section 2.2.6.4)
and to identify front-runner environmental products to consumers to encourage green
consumption (Section 2.2.6.8). This section provides a brief overview of how these standards
can be classified by retailers according to the level of environmental protection they represent.
Firstly, readers are guided to the informative websites of the Global Ecolabelling Network
(http://www.gl obal ecol abelling.net/) and the Ecolabel Index
(http://www.ecolabelindex.com/ecolabels/). This document cannot be exhaustive in terms of
third party environmental standard classification, and focuses on the most widely used
standards, primarily those for which sales data were provided by retailers (Table 2.29). These
standards, and the classification criteria outlined below, are intended to offer retailers and
verifiers apractical and indicative, but not exhaustive, basis for retailer performance assessment
in relation to product supply chain sustainability.

In the firgt instance, there are a range of standards that may be used by retailers for green
procurement. These are classified into "Basic”, "Improved", and "Exemplary" (Table 2.29).
Basic standards (Table 2.29 and Table 2.31) are defined as a group of requirements that aim to
avoid the most environmentally-damaging practices, and approximate to minimum legal
environmental requirements in Europe. The main requirements of basic standards are:

. compliance with local regulations
. record keeping for important environmental aspects (especialy land use, chemical use,

water management (Table 2.31)

. implementation of an environmental management plan (see Globa GAP AF2.2.2 and
AF5.1.1 requirementsin Table 2.31)

. in some cases, exclusion of the most damaging practices or products (e.g. red-listed fish)

. in some cases, specific benchmarks for aminority of important environmental aspects.

Improved standards (Table 2.29 and Table 2.32) are defined as a group of specific requirements
that address important environmental aspects more rigorously and more completely than basic
standards. In addition to requirements contained in basic standards, improved standards include
the following requirementsin relation to important environmental aspects:

. specific management practices associated with significant environmental improvement
(UTZ criteriain Table 2.32)

. compliance with quantitative environmental performance benchmarks (e.g. BSI
benchmarks listed in Table 2.46 in section 2.2.6.4)

. demonstrated continuous improvement within a specified framework (e.g. UTZ criteriain
Table 2.32, BCI criteria described in Case study 2.7).

Exemplary standards (Table 2.29 and Table 2.33) are defined as a group of specific
requirements that address important environmental aspects sufficiently robustly and completely
that certified products may be defined as environmentally sustainable (e.g. FSC, see Table
2.33). For products whose primary environmental impact is the depletion of renewable
resources, such as wood and fish, exemplary standards may be quite narrowly defined as
requirements for a sustainable harvest rate and avoidance of ecosystem damage through
biodiversity loss, soil erosion, seabed damage, etc. Thus, the Forest Stewardship Council (FSC)
and Marine Stewardship Council (MSC) labels are classified as exemplary. The Programme for
the Endorsement of Forestry Certification (PEFC) introduced new requirements for certification
of national forest certification schemesin 2010 that compare with FSC requirements in terms of
completeness (PEFC Council, 2010). However, there is concern about the rigour and
consistency of the verification process performed by PEFC approved national forest
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certification schemes hitherto (WWF, 2009; Technical Working Group, 2010) — consequently,
PEFC certification has been classified asimproved, rather than exemplary, in Table 2.29.

Table 2.29: Proposed classification of widely recognised third party environment-related
standar ds commonly used in green procurement
Level Widely used standards Product groups References
GG: Globa Good Agricultural
Practice (and benchmarked C_:rops and Globa GAP,
livestock 2009.
standards)
OT: Oeko-Tex 1000 Textiles Oeko-Tex, 2010
NPC: National/regiona production
oS certification (e.g. Red Tractor British | All food Assured Food
. L N Standards, 2010.
origin certification)
Greenpeace,
RLF: Red-listed fish (deselection) Fish 2010; IUCN,
2010; MSC, 2010.
BCI: Better Cotton Initiative Cotton products BCl, 2010
BCRSP: Basel Criteria on | Soy (feed supporting
Responsible Soy Production dairy, egg and meat) ProForest, 2004.
BSI: Better Sugarcane Initiative(*) Sugar products BSI, 2010
4C: Common Code for the Coffee Coffee AC  Association,
Community Association 2010
R . | Agricultura  products
FT. Fairtrade (an exemplary social from developing | Fairtrade, 2009
standard) .
regions
IMPR- | RA: Rainforest Alliance Agricultural  products SAN. 2010
OVED | (products from the tropics) from tropics '
RSPO: Round Table on Sustainable Palm oil broducts RSPO, 2007
Pam Oil P RSPO, 2009
PEFC: Programme  for  the .
Endorsement of Forestry | Wood and paper PEFC  Coundl,
e 2010
Certification
RTRS: Round Table on Responsible qu (feed supporting RTRS, 2010
Soy dairy, egg and meat)
uTZ Cocoa, coffee, pam | ;- 531
oil, tea
EXEMP- | FSC: Forest Stewardship Council Wood and paper FSC, 2002
LARY MSC: Marine Stewardship Council Wild-catch seaf ood MSC, 2010

(*) The BSI standard is till awaiting official EU recognition as a voluntary scheme, and although it is not yet in use
by retailers or food processors, criteria contained within it and wide stakeholder participation in its devel opment
suggest it will be a good standard.

In the second instance, products may be certified and labelled with standards that, by definition,
identify them as front-runner ecological products (Table 2.30). Such standards are used to
inform environmental selection by customers, and are usually associated with a considerable
price premium. Therefore, they are not suited for universal green procurement. Environmental
requirements for the award of widely recognised 1SO Type-l environmental labels such as the
EU Ecolabel, Blue Angel and Nordic Swan are based on multi-criteria lifecycle assessment of
product groups, and are updated to reflect the best performing products within their respective
product groups (e.g. the top 10-20 % for the EU Ecolabel: EC, 2010). For reasons outlined in
Section 2.2.5.11, organic certification is aso regarded as an exemplary front-runner standard
(Table 2.30). Organic certification should be at least compliant with regulations EC No
889/2008 and EC No 834/2007 on implementation of organic production and labelling. Some
standards, such as the Global Organic Textile Standard, go beyond basic organic regquirements
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to ensure high levels of environmental performance throughout the processing chain (GOTS,
2008).

Table 2.30: Labelscommonly used to identify environmental front-runner productsto customers

Front runner label Product groups References

Blauer-engel, 2010;
Non-food products EC, 2010; Nordic
Ecolabelling, 2010

EC, 2007; EC, 2008;
OC: Organic (EC standard, GOTS, | Food and natura fibre | GOTS, 2010; KRAV,
KRAV, Soil Association...) () products 2009; Soil Association,
2010

EL: Environmental labels (Blue Angel,
EU Ecolabel, Nordic Swan) (")

Key aspects and environmental benefits of standards listed in Table 2.29 are summarised in
Section 2.2.6.4 in relation to choice editing and green procurement. Key aspects and
environmental benefits of front-runner labels listed in Table 2.30 are summarised in Section
2.2.6.8inrelation to labelling for consumers.

Table 2.31 to Table 2.33 contain some of the most relevant environmental requirements taken
from one example standard at each level of classification for green procurement standards. The
GlobaGAP basic standard, applicable to al farms, contains few mandatory environmental
requirements (Table 2.31), although there are additional standards for specific types of crop and
livestock production (Global GAP, 2010).

Table 2.31: An example of relevant environmental requirements contained in a basic
environmental standard

Environmental requirements from the general Global GAP standard (All-farm control points)

AF 2.2.2. A management plan that has implemented strategies to meet the objectives of this specific control
point (site management) has been developed. (This plan should include one or more of the following: habitat
quality, soil compaction, soil erosion, emission of greenhouses gases where applicable, humus balance,
phosphorus balance, nitrogen balance, intensity of chemical plant protection).

AF 4.2.3. All possible waste products (such as paper, cardboard, plastic, oil, etc) and sources of pollution
(e.g. fertiliser excess, exhaust smoke, oil, fuel, noise, effluent, chemicals, sheep dip, feed waste, dead or
diseased fish, algae produced during net cleaning, etc.) produced by the farm processes have been listed.

AF 4.1.2. Visual assessment that there is no evidence of breeding grounds in areas of waste/litter in the
immediate vicinity of the production or storage buildings. Incidental and insignificant litter and waste on
The designated areas are acceptable as well as the waste from the current day’s work. All other litter and
waste has been cleared up. Areas where produce is handled indoors are cleaned at least once a day.

AF 5.1.1. There must be a written action plan which aims to enhance habitats and increase biodiversity on
the farm. This can be either aregional activity or individual plan, if the farmis participating in or covered by
it. Thisincludes knowledge of IPM practices, of nutrient use of crops, conservation sites, etc.

NB: Control points and compliance criteriafor all-farm integrated farm assurance.
Source: Globa GAP, 2009.
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The UTZ standard contains a range of specific management criteria covering many important
environmental aspects of coffee production (Table 2.32). Additional standards are available for
cocoa, palm oil and tea production (UTZ, 2010b).

Table 2.32: An example of relevant environmental requirements contained in an improved
environmental standard

Key environmental requirementsfrom the UTZ standard

4.A.2. The producer uses practices to conserve and recuperate soil structure and fertility. There is visual and/or
documented evidence that these practices are used.

4.A.3. The producer uses techniques to prevent soil erosion. There is visual and/or documented evidence that one of
these techniques is used. Special attention is given after (re)planting.

5.A.2. The responsible person (producer, certificate holder or external advisor) has a documented fertiliser
programme in place. This is to ensure that fertilisers are applied judiciously, preventing the amount applied from
exceeding the needs of the crop and the storage capacity of the soil. The responsible person demonstrates that
consideration has been given to nutritional needs of the crop and soil fertility.

6.B.1. The certificate holder has a water action plan to optimise irrigation water use and reduce loss and waste of
water.

6.B.2. The certificate holder uses the most efficient and commercially practical water delivery system and/or methods
to ensure the best utilisation of water resources. The certificate holder shows the efficiency of theirrigation systemin
terms of the amount of water used per Mt of coffee produced.

6.C.1. The certificate holder makes an annual risk assessment of phytosanitary, chemical or physical pollution or
contamination of irrigation water sources. Irrigation water is analysed at a frequency according to the results of the
risk assessment. In case of adverse results, records are kept of the actions taken.

6.D.1. Irrigation water is extracted from sustainable sources.

7.A.11. The producer applies recognised IPM techniques where they are technically feasible. The producer knows
and is able to show evidence of implementing at least one of each of the following IPM activities:

prevention, reduction, monitoring and intervention
to reduce pest attacks

use low toxicity products

use hiologica products where possible.

11.A.1. The certificate holder conducts a risk assessment on environmental impacts. The assessment is regularly
reviewed and kept up to date. The assessment can be done regionally and can be conducted by an external party.

11.A.2. Based on the risk assessment on environmental impacts (11.A.1), the certificate holder makes and
implements an action plan how to address these environmental risks. |mplemented actions are documented.

11.A.3. The certificate holder has a conservation plan or participates in aregional biodiversity or forest management
plan.

11.B.1. The producer protects and conserves all the water streams and sources (incl. ground water) on the farm from
contamination and pollution.

11.B.2. The producer allows a strip of native vegetation to grow along water streams to control erosion, filter out
agrochemicals and protect the wildlife habitat.

11.C.1. Degradation and/or deforestation of primary forest is prohibited. The producer demonstrates that there has
been no degradation and/or deforestation of primary forest in the 24 months prior to the date of first registration with
UTZ CERTIFIED.

11.C.2. The producer does not plant new coffee on land that is not classified as agricultural land and/or approved for
agricultural use.

11.C.3. Deforestation of secondary forest is only allowed if al of the following are complied with: legal land title is
available; government permits are available (if required); there is compensation with at least equal ecological value,
to be confirmed by an independent expert report.

11.C.4. When using wood for drying of coffee, the producer obtains this wood from managed forests or from the
pruning of crops or shade trees, and not from native forests, unmanaged community forests, borders of waterways
and other sources of water or protected areas.

11.C.5. The producer uses shade trees whenever this is compatible with the local coffee production practices and
takes into consideration the productivity.

11.C.7. Coffee production does not take place in protected areas. Coffee production does not take place in the
immediate vicinity (2 km) of these areasif thisis not allowed in the official management plan for the area.

11.C.8. If coffee production is in the immediate vicinity (2 km) of a protected area or biological corridor, the
certification holder isin contact with the park authorities.

11.D.1. The certification holder records and monitors the use of energy in production and processing.

11.D.4. The producer uses the by-products of coffee growing and processing (pulp, hulls, husk and parchment) as
fertiliser, compost, mulch or energy source (for machine drying).

NB: Certified producers must implement all these requirements within four years of certification, but not all
requirements are mandatory for initia certification.
Source: UTZ, 2010. Code of conduct for coffee.
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The FSC standard contains rigorous requirements for forestry operators that ensure sustainable
forest harvest and management, for example requiring at least the preservation of existing
ecological functions (Principle 6.3 in Table 2.33) and the avoidance of any loss of high
conservation value forest area (Principle 6.10 in Table 2.33).

Table 2.33: An example of relevant environmental requirements contained in an exemplary
environmental standard

Some key environmental requirementsfrom the FSC Standard

Principle #6: Environmental impact. Forest management shall conserve biological diversity and its associated values,
water resources, soils, and unique and fragile ecosystems and landscapes, and, by so doing, maintain the ecologica
functions and the integrity of the forest.

6.1. Assessment of environmental impacts shall be completed — appropriate to the scale, intensity of forest management
and the uniqueness of the affected resources — and adequately integrated into management systems. Assessments shall
include landscape level considerations as well as the impacts of on-site processing facilities. Environmental impacts shall
be assessed prior to commencement of site-disturbing operations.

6.2. Safeguards shall exist which protect rare, threatened and endangered species and their habitats (e.g. nesting and
feeding areas). Conservation zones and protection areas shall be established, appropriate to the scale and intensity of
forest management and the uniqueness of the affected resources. Inappropriate hunting, fishing, trapping and collecting
shall be controlled.

6.3. Ecological functions and values shall be maintained intact, enhanced, or restored, including:
a) forest regeneration and succession

b) genetic, species, and ecosystem diversity

¢) natural cycles that affect the productivity of the forest ecosystem.

6.4. Representative samples of existing ecosystems within the landscape shall be protected in their natural state and
recorded on maps, appropriate to the scale and intensity of operations and the unigueness of the affected resources.

6.5. Written guidelines shall be prepared and implemented to: control erosion; minimise forest damage during
harvesting, road construction, and all other mechanical disturbances; and protect water resources.

6.6. Management systems shall promote the development and adoption of environmentally-friendly non-chemical
methods of pest management and strive to avoid the use of chemical pesticides. World Health Organization Type 1A and
1B and chlorinated hydrocarbon pesticides; pesticides that are persistent, toxic or whose derivatives remain biologically
active and accumulate in the food chain beyond their intended use; as well as any pesticides banned by international
agreement, shall be prohibited. If chemicals are used, proper equipment and training shall be provided to minimise health
and environmental risks.

6.7. Chemicals, containers, liquid and solid non-organic wastes including fuel and oil shall be disposed of in an
environmentally appropriate manner at off-site locations.

6.8. Use of biological control agents shall be documented, minimised, monitored and strictly controlled in accordance
with national laws and internationally accepted scientific protocols. Use of genetically modified organisms shall be
prohibited.

6.9. The use of exotic species shall be carefully controlled and actively monitored to avoid adverse ecological impacts.

6.10. Forest conversion to plantations or non-forest land uses shall not occur, except in circumstances where conversion:
a) entails avery limited portion of the forest management unit

b) does not occur on high conservation value forest areas

c) will enable clear, substantial, additional, secure, long term conservation benefits across the forest management unit.

Principle #7: M anagement plan

A management plan — appropriate to the scale and intensity of the operations — shall be written, implemented, and kept
up to date. The long term objectives of management, and the means of achieving them, shall be clearly stated. Four
specific criterialisted under this principle.

Principle #8: Monitoring and assessment

Monitoring shall be conducted -- appropriate to the scale and intensity of forest management -- to assess the condition of
the forest, yields of forest products, chain of custody, management activities and their social and environmental impacts.
Five specific criteria are listed under this principle.

Principle #9: Maintenance of high conservation value forests

Management activities in high conservation value forests shall maintain or enhance the attributes which define such
forests. Decisions regarding high conservation value forests shall always be considered in the context of a precautionary
approach. Four specific criteria are listed under this principle.

Principle #10: Plantations. Plantations shall be planned and managed in accordance with Principles and Criterial — 9,
and Principle 10 and its Criteria. While plantations can provide an array of socia and economic benefits, and can
contribute to satisfying the world's needs for forest products, they should complement the management of, reduce
pressures on, and promote the restoration and conservation of natural forests. Nine specific criteria listed under this
principle.

Source: FSC, 2002. Principles and criteria for forest stewardship

Table 2.34 provides an overview of the most important product groups, according to their
contribution to the eight environmental impacts considered in the EIPRO study (EC, 2006), and
also their estimated contribution to biodiversity impacts (primarily through land use pressures
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leading to natural habitat loss, and unsustainable harvesting of natural resources). The major
processes and lifecycle stages contributing to impacts are indicated, aong with relevant third
party environmental standards available to control these processes and impacts. The
environmental importance of food and drink products, especialy animal-related, is apparent
from Table 2.34.

In order to provide some more insight into the measurement and sources of environmental
impacts over product lifecycles, some examples of environmental pressures and source
processes are provided for a number of priority products in Section 2.2.5.3 to Section 2.2.5.9.
These examples provide a background and reference point for particular standards and actions
applied to the relevant product groups in subsequent sections of this chapter.
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Table 2.34: Summary of key stages and processes that contribute towards the environmental burden associated with supply chains for high environmental impact
product groups, and relevant, widely-applied (or promising new, in brackets) third-party environmental standards
Product group K ey processes Fert. Manure| Animal | Irrigat- | Pesticide| Process- | Waste- | Trans- | Packag- | Animal | Habitat | Resource| Use | End-of-
appl. |managem| husband- ion appl. ing water port ing feed | displace- [consumpti| phase life
ent y ment on
Cigarettes Tobacco production, paper production
Cotton cultivation, flax cultivation, textile BCI , FT, BCI ,FT, | BCI,FT, | GOTS*, | GOTS, BCI , FT,
Clothes processing, polyester production, |eather ocC ocC oC OX OX ocC
P - 4C, FT, 4C, FT, 4C, FT, 4C, FT,
Coffee Coffee cultivation, processing UTZ, 0C uTZ,0C | UTZ, OoC UTZ, oC
Animal feed production, animal husbandry, |ee, NPc, RA,|GG, NPC, RA| GG, NPC, RA, GG, RA, | b A
Dairy manure management, land use oc oc oc RTRS, OC )
Drugs Manufacture, packaging, transport B-WW**
Cultivation, greenhouse heating, transport (air
Fruit and veg freight) GG, FT,0C GG, FT, OCiGG, FT, OC
. . : NPC,RSPO,RT| NPC,RSPO,RTINPC,RSPO,RT! NPC,RSPO,RT
Fatsand oils Cultivation, processing, land use = = e e
" : NPC, GG, NPC, GG, | NPC, GG,
Grain products Cultivation, processing, land use oG oG o0
Manufacture, packaging, transport, use, B-WW**,
Household Chemicals disposal EL EL EL EL EL
Household  goods  (non-{Harvest, manufacture, transport, resource use, EL B-WW=**, EL EL EL
durable) disposal EL
B-WW**,
Household Furniture Harvest, manufacture, transport, EL AL FSC, PEFC} FSC, PEFC
Animal feed production, animal husbandry, NPC, GG, | NPC, GG, GG, RTRS,
Poultry, eggs manure management ocC oC oc
Animal feed production, animal husbandry, NPC, GG, | NPC, GG, | NPC, GG, NPC, GG,
Red meat manure management, land use oc oc oc RA'ORCT | el
Harvesting, processing, transport (feed for (ASC), MSC,
Seafood fish-farms) (ASC), OC o (ASC), MSC
Sugar production, processing, packaging, (BSI), FT, (BSl), FT, | (BSI), FT, (BSl), B- (BSI), FT, | (BSI),FT,
Soft drinks transport ocC ocC ocC WW** ocC ocC
Cultivation (type of feedstock), processing, | (BSI), FT, (BSl), FT, | (BS), FT, (8Sl), B- (BSl), FT, [ (BSI), FT,
Sugar transport ocC oC ocC WW** ocC ocC

(*) Other processes covered by GOTS are included under OC.
(**) B-WW is a specific waste water quality guideline, not a product standard.
4C, Common Code for the Coffee Community; (ASC) Aquaculture Stewardship Council (not finalised); BCI, Better Cotton Initiative; (BSI), Better Sugar Initiative (not finalised as standard); B-
WW, BSR Waste Water Quality Guidelines; EL, Ecolabel; FSC, Forest Stewardship Council; FT Fairtrade; GG, Global Good Agricultural Practice; GOTS, Globa Organic Textile Standard; MSC,
Marine Stewardship Council; NPC, National (or regional or loca) production Certification; OC, Organic; OX, Oekotex 1000; PEFC, Programme for the Endorsement of Forestry Certification
schemes; RA, Rainforest Alliance; RSPO, Roundtable on Responsible Palm Qil; RTRS, Roundtable on Responsible Soy (alternative is Basel Criteria on Responsible Soy Production).
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2.253 Product category example 1: meat and dairy production

Impacts

The importance of meat and dairy production in terms of environmental impact was highlighted
in Section 2.2.5, in particular Figure 2.69. Specificaly, it has been calculated that meat and
dairy consumption contributes 24 % towards environmental impact from final consumption in
the EU-27, whilst contributing 6 % towards economic activity (EC, 2008). For individua
impact categories, meat and dairy production contribute between 6 % (mineral extraction) and
47 % (aguatic ecotoxicity). Aquatic and terrestrial eutrophication, nature occupation and
acidification impacts are also high (25-39 %). Greenhouse gas emissions and other major
environmental pressures are dominated by the following livestock system processes:

. animal husbandry
. feed production

. manure management

. fertiliser application

. fertiliser manufacture

. land occupation (expansion into (semi-)natural ecosystems).

To provide a brief example of global warming pressures attributable to milk and beef supply
chains, the freely-available Global Emission Mode of Integrated Systems (GEMIS) tool (Oko
Institute, 2008) was used to assess the hundreds of individual processes that contribute to the
lifecycle GHG emissions of these products. Processes were classified according to five main
categories (Figure 2.70 and Figure 2.71), and highlight the importance of non-energy-related
emissions of methane (primarily from enteric fermentation within cows digestive systems,
represented by animal husbandry) and nitrous oxide (primarily from manure management and
fertiliser application). Transport and waste typically make minor contributions to the lifecycle
GHG emission burdens (carbon footprints), and overall environmental footprints, of these
products.
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(*) Energy includes al direct and indirect energy associated with agricultural operations, excluding fertiliser
manufacture and transport.

Figure 2.70: The origins and composition of GHG emissions arising during the production of 1
kg of milk, based on average German conditions, calculated using the GEMIS
L CA tool
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Figure2.71: The origins and composition of GHG emissions arising during the production and
storage of 1 kg of frozen beef, based on average German conditions, calculated
using the GEM IS L CA tool

I mprovement options
The 2008 EC study on the environmental improvement potential of meat and dairy products
recommended the following improvement potentials to reduce impacts associated with
consumption by 20 %:

. plant catch crops during winter;

. improve growing practice and yieldsin low-yield areas,
. optimise protein feeding for pigs and dairy;

. reduce pH of liquid manure;

. tighten manure-application rules;

. reduce copper in pig and dairy cattle diets;

. introduce methane-reducing diets for dairy cattle;

. biogasification of manure from pigs and dairy cows,

. home-delivery of groceries;

. power saving across production-to-consumption chain;
. household meal planning.

In summary, the farming system (e.g. specialised versus integrated), animal husbandry, feed
types and sources, and manure/fertiliser management are the processes with the greatest
potential for modification to reduce GHG emissions and other impacts such as eutrophication. A
number of no-regret efficiency options exist, such as ensuring good anima health and
associated productivity, whilst the scope of management decisions can easily be expanded to
consider lifecycle environmental pressures (e.g. when determining optimum slaughter age for
beef-cattle).

Relevant basic environmental standards that avoid worst impacts, including expansion into
(semi-)natural habitats, include:
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. Globa GAP
. National (or regional/local) Production Certification

The Rainforest Alliance standard may also be applied to meat from major source areasin centra
and South America, in particular to indicate that grazing land has not recently displaced forest
or natural grassland habitats. Meanwhile, organic certification indicates lower resource use and
guarantees minimal ecotoxicity pressures.

However, red meat and dairy production is not widely certified according to improved or
exemplary standards, and there are various alternative approaches that farmers can adopt to
reduce impacts — including intensification, extensification, or diversification into integrated
systems. The most appropriate approach depends on local factors (e.g. the quality and
availability of land, feed sources). Therefore, we propose that the most effective way to drive
improvement in the short-term is to encourage monitoring and benchmarking of environmental
performance across farmers, and disseminate best practice identified from front-runner farms.
Some retailers are developing closer links with meat and dairy farmers to monitor performance
and encourage environmental improvement in this manner: See Case study 2.8 in section
2.2.6.6.

2254 Product category example 2: textiles (cotton production)

I mpact

According to areport by MADE-BY (2010), textile production is dominated by polyester (40 %
of the global fibre market) and cotton (35 % of the global fibre market). A separate report by
MADE-BY (2009) classified the major textile fibres according to their overall environmental
impact, based on six impact categories: global warming, human toxicity, ecotoxicity (each
weighted 20 %), and energy input, water input, land use (each weighted 13.3 %). Polyester is
rated as Class D, whilst cotton is rated as Class E (Table 2.35). Wooal is another well known and
high impact textile fibre, but is a considerably smaller constituent of global textile production.
This section focuses on the fibre responsible for the largest share of the globa environmenta
impact attributabl e to textile production: cotton.

Table 2.35: Ranking of different textile fibres according to environmental performance by
MADE-BY
ClassA ClassB ClassC ClassD ClassE Unclassified

Recycled Tencel Conventional Virgin Conventional Silk

cotton (Lenzing hemp polyester cotton Organic wool

Recycled nylon | lyocell Ramie Poly-acrylic Virgin nylon Leather

Recycled product), PLA Lenzing-modal | Rayon-cupram- Elasthane

polyester Organic Conventional (viscose monium (Spandex)

Organic hemp | cotton flax (linen) product) Bamboo viscose | Acetate

Organic  flax | In conversion Wool Cashmere

(linen) cotton Generic viscose wool
Alpacawool
Mohair wool
Fiber-base
bamboo

Source: (MADE-BY, 2009)

Worldwide, 35 million ha of land are under cotton production (2.5 % of global arable land),
mainly in India, US, China and Pakistan. The globa average yield of 1670 kg seed cotton
(584 kg lint) per ha varies considerably across regions, reaching 3837 kg seed cotton per hain
Israel (WWF, 2007). Cotton cultivation accounts for 8-10 % of world pesticide use, including
50 % of pesticide use in developing countries where handling practices are often poor (e.g. no
protective clothing worn) and where worker exposure leads to a significant percentage of
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workers experiencing pesticide poisoning. On average globaly, cultivation for one kg cotton
lint requires 8 506 | of water, and up to 20 217 | in India (three quarters of cotton production is
irrigation-fed). Flooding of cotton fields for irrigation can damage plant roots, increase weed
invasion, result in high evaporative water losses and increase the risk/rate of soil salinisation.
Further up the cotton value-chain, processing, dyeing and finishing of cotton in textile
production can require a further 2001 per kg textile, and is associated with significant water
pollution (e.g. COD loading).

Indiais the third largest cotton producer in the world, but productivity is low — on average 300
to 463 kg cotton lint per ha (CABI, 2009), reflecting poor seed supply, fibre contamination, and
poor management practices. In Pakistan, another major cotton producer, yields have begun to
decrease owing to poor seed quality (including supply of counterfeit hybrid seeds) and limited
technical support. Similarly in West Africa, constraints to cotton production include poor seed
supply, poor marketing structures, and lack of technical support (CABI, 2009).

I mprovement options

There is considerable potentia to improve the efficiency, and reduce the environmental impact,
of cotton cultivation globally. Reducing resource use per unit output improves the financia
security, and also the social conditions, on the many small family farms that produce cotton.
Furrow irrigation methods can reduce water use by 50 %, and more advanced drip-feed
irrigation systems can reduce water use by up to 70 % (WWF, 2007). The UN Food and
Agricultural Organisation (FAO) promote an Integrated Pest Management (IPM) system — a
practical approach to reduce chemical-pesticide use that includes the use of pheromones and
natural pest predators, improved crop rotation practices, and highly targeted application of
chemical pesticides (FAO, 2010). Implementation of IPM in a project involving 8 274 farmers
in Punjab reduced pesticide use by 50 %, increased yields by 11 %, and increased profits by
46 % (CABI, 2009). IPM has therefore been recommended as Better Management Practice
(BMP) for cotton farmers under the Better Cotton Initiative (Case study 2.7 in Section 2.2.6.5),
and in Fairtrade standard criteria.

Organic cotton cultivation is another BMP option, particularly for smallholder farmers in
isolated areas with poor access to agro-chemicals, and farmers who achieve low yields on
marginal agricultural land, because it:

. allows inter-cropping with food crops

. reduces expenditure

. reduces the risk of pesticide poisoning (smallholders often lack protective clothing)
. improves soil quality

. enables farmersto obtain a price premium.

MADE-BY (2009) classifies organic cotton as Class B in terms of environmental impact,
indicating considerably better environmental performance than conventional cotton which is
ranked as Class E (Table 2.35).

Best practice for cotton farmers includes:

. use of furrow or drip irrigation, whereirrigation is required
. Integrated Pest Management to minimise synthetic chemical applications
. nutrient management planning to optimise fertiliser use efficiency

. certified organic production.

Differing soil and climatic conditions necessitate regional-specific BMP research to optimise
production. CABI (2009) suggest that the 29 % drop in cotton price in late 2008, coupled with
decreasing global demand and subsidies given to cotton producers in developed countries,
threatens the implementation of BMP in devel oping countries. Most improvement schemes have
involved finance from foreign donors, and require long-term support to disseminate BMPs
widely (e.g. through farmer field schoals, training of facilitators, and resource centres (WWF,
2010).
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Retailers can play an important role in driving environmental improvement across cotton supply
chains, through:

. green procurement of recycled or certified cotton (e.g. BCI 'better cotton', Fairtrade
cotton, or cotton from Oekotex-1000 certified suppliers, Section 2.2.6.4)

. providing funding and support for dissemination of more efficient cultivation (e.g. the
BCI programme, Section 2.2.6.6)

. collaborating with suppliers to increase the availability of organic cotton (C&A, Case

study 2.11 in section2.2.6.8; Coop Switzerland).

The textile supply chain comprises additional important processes with significant
environmental impacts, including textile dying (and upstream dye production). Consequently,
emissions to water and waste water treatment are also important in terms of environmental
pressure and environmental protection within the textile supply chains.

2.255 Product category example 3: fish

Impact

According to arecent UN FAO study (FAO, 2009), over 75 % of the world's major fisheries are
either fully or over-exploited, or already depleted. Catches in the western Centra Pacific and in
the western Indian Ocean continue to increase, but catches are declining in the western and
eastern-central Atlantic Ocean. Most catches from inland waters occur in Asia, and are
continuing to increase in part because of stock enhancement practices. Meanwhile, aquaculture
continues to be the fastest growing animal food-producing sector, with per capita aquaculture
fish supply increasing from 0.7 kg in 1970 to 7.8 kg in 2006 (FAO, 2009).

Relatively few LCA studies have been performed for wild catch fish supply chains. These few
studies indicate that the fish harvesting stage accounts for 70-95 % of impact (Hospido and
Tyedmers, 2005). Post harvest impacts associated with packaging, transport, cooling and
cooking are typicaly relatively small compared with the harvest stage, though can be high for
aluminium packaging of canned fish. For all the fisheries studied by Hospido and Tyedmers, the
greatest relative (normalised) impacts were:

1. marine ecotoxicity
2. acidification

3. global warming

4. eutrophication.

Thrane et a. (2009) refer to Danish flatfish studies showing a 15-fold difference in fuel
consumption per kg landed fish, depending on the fishing gear used. However, the most
important impacts associated with wild catch fisheries, namely biotic renewable resource (i.e.
fish) depletion and seabed damage, are poorly represented in LCA studies. Furthermore, options
to reduce biotic depletion and seabed damage may conflict with options to reduce impacts such
as marine ecotoxicity and global warming, indicated by LCA studies. For example, beam and
bottom dredges are efficient in terms of fuel use, but cause extensive seafloor damage (Thrane
et a., 2009).

The aggregate lifecycle environmental impact of fish farming can be lower or higher than wild-
catch fisheries, per kg fish supplied, depending on the type of fish being farmed and the feed
used. Fish farming often relies on wild-catch fisheries to supply feed, and is associated with
localised eutrophication and toxicity impacts (d'Orbcastle et al., 2009). Shrimp farming is
associated with significant negative impacts on coastal mangrove ecosystems.

I mprovement options
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The main improvement options for wild-catch fisheries are to avoid catching endangered
species, and to manage (harvest) stocks sustainably based on the scientific monitoring of fish
populations. In addition, fishing methods should minimise bycacth and seabed damage as much
as possible without leading to large increases in fuel consumption. For retailers, the major best
practice options to reduce the impacts of wild-catch seafood supply chainsinclude:

. not stocking endangered species such as those on the WWF red list (section 2.2.6.4)
. green procurement of MSC-certified fish (section 2.2.6.4)

. implementation of tracking systems to ensure that fish do not come from unsustainable
stocks (section 2.2.6.5)

. specification of efficient packaging and use of recycled aluminium for canning

. avoidance of air freight and optimisation of transport logistics.

Fish farms have considerable potential to provide fish sustainably if efficient feed inputs are
used and pesticide use is minimised. They may be based on sustainable feed sources, including
algae in turn fed by nutrients applied to the water — for some fish species such astilapia. There
is further scope for improvement of fish farming methods through the development of integrated
systems that recycle nutrient-rich waste water from the fish farms for use in neighbouring
cropping systems. This concept is implemented in its simplest form in integrated rice-fish
systems (Berg, 2002). Best practice for fish farming systems includes:

. avoiding or reducing use of wild catch fish for feed

. minimising pesticide use
. avoiding nutrient sensitive areas
. implementation of integrated or organic systems.

Best practice options for retailers to reduce the impacts of farmed-fish supply chainsinclude:

. stocking fish from integrated systems
. stocking organic-certified fish (e.g. KRAV labd, section 2.2.6.8)

. encouraging the consumption of more sustainably produced species (e.g. tilapia)
. specification of efficient packaging and use of recycled aluminium for canning
. avoidance of air freight and optimisation of transport logistics.

In summary, the most important retailer action to improve the sustainability of wild-catch fish
supply chains is to trace their fish supplies, and ensure that they originate from non-depleted
and sustainably-managed stocks, using fishing methods that minimise damage to the seabed
(e.g. MSC-certified, or Greenpeace Green-list fish species — see Section 2.2.6.4 and Section
2.2.6.5). For farmed fish, the most important retailer actions are to stock fish from low-input
farms (organic and integrated systems) — see example of Coop Switzerland in Section 2.2.6.8.

During 2011, it is envisaged that a new comprehensive exemplary standard will become
available for farmed fish, from the Aquaculture Stewardship Council (ASC). The ASC was
founded in 2009 by WWF and the Dutch Sustainable Trade Initiative to establish global
standards for sustai nable aquaculture.

Once this standard and its associated label becomes available, best retailer practice for the
sourcing of farmed fish will be green procurement of ASC certified fish.

2.25.6 Product category example 4: eggs

Impact

The German PCF Pilot project (PCF, 2009) published a detailed case study for Tengelmann
quantifying the GHG emissions associated with the production of their Naturkind organic eggs.
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The production of six eggs was calculated to cause the emission of 1.18 kg CO, eq. The maor
processes responsible for these emissions were:

. pullet-rearing and egg laying farms (62 %)

. use phase — transport, cooking and eating (21 %)
. handling by retailers (10 %)

. supply transport (1.5 %).

The egg laying farm stage is responsible for the largest portion (59 %) of lifecycle GHG
emissions for the production of six eggs (0.69 kg CO, eq.). Figure 2.72 demonstrates that
emissions from the egg laying farm are dominated by manure management and feed production
(responsible for approximately 79 % of egg laying farm emissions). Nitrous oxide is the largest
component of GHG emissions from the egg laying farm stage, in terms of global warming
potential. This arises from manure management, and fertilisation of feed crops. These processes
are also hotspots for air emissions (ammonia) and eutrophication (nitrogen runoff).

100% -

[T 11CO2
/ co,

# Combine harvesting
80% -

i Fava beans prod

W M Protein peas prod
o & 4 Green manure

Light fuel oil use

N,O
40% H Grain maize prod
Electricity use
B Soy bean prod
20% -
= Wheat grain prod
CH, O Poultry dung appl.

0%

Figure2.72: The contribution of processes and individual gases to GHG emissions on the egg
laying farm

In additional to GHG emissions, major pressures associated with egg and poultry production
include:

. eutrophication of water from nutrient runoff
. emissions of acidifying gases from fertiliser application, transport and farm machinery
use

. displacement of natural habitat in tropical climates from soy feed production.

I mprovement options
The following GHG reduction options were highlighted in the case study (reduction potentials
are expressed as a percentage of the reference GHG footprint, in brackets):

. installation of biogas plant at egg laying farms (14 %)

. consumers using egg boilers for cooking (11 %)

. using renewable electricity in regional warehouses and stores (9 %)
. customer shopping by bike or foot (4 %).
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Retailer options to reduce the environmental impact of egg supply chainsinclude:

. green procurement of Global GAP or National Production Certified eggs

. benchmarking of farmers and encouraging adoption of BMPs (section 2.2.6.6)

. requiring farmersto use RTRS certified soy feed, or alternative sources of feed

. encouraging the consumption of certified organic eggs

. informing consumers of energy-efficient cooking methods (e.g. using an egg boiler).

2.25.7 Product category example 5: washing powder

| mpact

Household chemicals represent an environmentally significant product group, and usually
exhibit magjor environmental impacts at the use and disposal phases. In conjunction with the
German PCF Pilot Project, Henkel performed a comprehensive LCA for one of their washing
powders. This example also provides a best-practice case study for product assessment (Section
2.2.6.2). Data on manufacturing impacts were obtained from Henkel monitoring for ingredients
manufactured on sSite, and from a lifecycle database (Ecoinvent v.2.01:
http://www.ecoinvent.org/database/) for imported ingredients. The generation of domestic waste
water and solid packaging waste were considered, and it was assumed that solid waste was
incinerated to generate electricity. The recycling of packaging materials was not considered
owing to an absence of data. For the use phase, an average scenario was applied, based on a
wash temperature of 46 °C, a wash load of 3.9 kg, and an dectricity demand of 0.68 kWh per
wash (mean German values). The use phase was found to account for >70 % of the PCF (Figure
2.73), with extraction and supply of raw materials for powder production accounting for 20 %,
and the production process itself accounting for just 2 %.

The range of likely use phase conditions was represented by low and high scenarios derived
based on wash temperatures of 30 °C and 60 °C, loads of 5 and 2.5 kg, and light and heavy
soiling, respectively (Table 2.36). The powder dose rate varied from 35 g for the light-soiling
scenario to 116 g for the heavy-soiling scenario. The single most important factor for use-phase
emissions was found to be the wash temperature.

Table 2.36: The effect of different usage characteristics on lifecycle GHG emissions per kg
wash load, relative to the average scenario (first row)
Wash temp. L oad Soiling gCO,eq./kg | Difference

46 3.9 Normal 180 0%

30 3.9 Normal 115 -36 %

60 3.9 Normal 240 +33 %

46 2.5 Normal 280 +56 %

46 5.0 Normal 140 -22 %

30 3.9 Light 90 -50 %

90 3.9 Heavy 380 +111 %
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Figure 2.73: Breakdown of the major sources of GHG emissions over the product lifecycle of a
single wash, under average use conditions (3.9 kg wash load at 46 °C)

In addition, a number of non-CO,-related environmental impacts were found to be important at
various stages of the washing lifecycle (Table 2.37). As with global warming potential, human
toxicity, summer smog and resource depletion impacts mainly occurred during the use phase.
However, eutrophication and BOD impacts mainly occurred at the disposal phase —in the fina
discharge from waste water treatment plants to the aquatic environment.

Table 2.37: The contribution of various lifecycle stages to the environmental impact associated
with washing power use

. ACH Prod- | Pack- | Distri- S Use Disp-

I mpact Indicator mate- : . X Trans
: uction | aging | bution phase | osal
rials port

GWP kg CO, eq. 19.5 1.7 2.7 0.5 1.3 71.6 27
Eutrophication kg PO, eq. 17.1 0.2 2.2 0.4 0.5 8.9 70.5
Human Toxicity. | kg 1.4-DCB 2.7 0.3 24 0.3 19 39.6 12.8
Summer smog kg ethylene 439 0.5 4.2 0.8 3.9 41 5.6
BOD kg 46.3 0.1 3.3 11 20 9.1 38.1
Resource :
depletion kg antimony 26 1.8 29 0.5 11 66.2 16

Source: PCF Pilot Project (2009).

I mprovement options

From this LCA, Henkel concluded that the use phase represents the major opportunities for
product lifecycle improvement. Higher GHG emissions during the production phase associated
with enzyme production lead to considerably lower GHG emissions during the use phase by
enabling low temperature washing. Henkel has targeted action at reducing the wash temperature
required for their washing powders to work effectively, and conveys information on optimum
dosing and temperature to consumers, on packaging and through a dedicated website
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(http://www.persil.com/thirtyDegreesWashing.aspx). In addition, Henkel has set a target to
reduce the carbon footprint of production by 15 % between 2007 and 2012. Retailers can pursue
similar ecodesign improvements for their private label washing powders, following the example
of Carrefour applying ecodesign to reduce the ecotoxicity of their pesticide range (Carrefour,
2010).

Best environmental management practices by retailers to reduce the environmental impact of
washing powder over itslifecycle:

. encouraging consumer shifts towards environmental labelled washing powders
(marketing);

. green procurement of branded washing powders with lower self-declared (1SO Type-ll
label) or third party verified (ISO Type-l11 label) lifecycle impacts;

. ecodesign of private label washing powdersto reduce lifecycle impact;

. informing consumers of economic savings from optimum dosing, loading and wash
temperatures.

2.25.8 Product category example 6: sugar

Impact

The Migros 'CO, Champion' label is awarded to products with lifecycle GHG emissions at |east
20% lower than other products in the same category. Lifecycle GHG emissions are
independently assessed by Climatop, and verified in a peer-review process. In late 2009 Migros
had awarded the CO, Champion label to 104 products (Migros webpage, 2010). The results of
Climatop's sugar LCA are summarised here (Climatop, 2008).

Total lifecycle GHG emissions were considered from sugar supply to the retailer, including all
stages except the use phase. Six types of sugar were compared:

. sugar cubes and granulated sugar from Swiss/German sugar beet
. sugar cubes and granulated sugar from Columbian sugarcane
. organic granulated sugar from Swiss/German sugar beet

. organic granulated sugar from Paraguayan sugarcane.

The PCF per kg varied by a factor of two (see Table 2.38), primarily due to high cultivation
emissions for sugar beet compared with sugarcane (see Figure 2.74). Cultivation emissions arise
mainly from fertiliser application and manufacture, but also from machinery fuel use and soil
carbon loss under tillage agriculture. Organic cultivation was found to result in significantly
lower GHG emissions for sugarcane cultivation in Paraguay, but not for sugar beet cultivation
in Switzerland or Germany.

Table 2.38: Product carbon footprint valuesfor different types of sugar
Sugar sour ce and feedstock kg CO, eq./ kg sugar
From Swiss/German sugar beet 0.6
From Columbian sugar cane 0.42
From organic Paraguayan sugar cane | 0.32
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Figure2.74: Breakdown of GHG emission sourcesfor different sugar products

In addition to GHG emissions, the sugar production contributes significantly to other
environmental pressures, primarily:

. soil erosion

. depletion of water resources and salinisation whereirrigation is used

. displacement of natural habitat in tropical climates

. eutrophication of water from nutrient runoff and sugar processing

. ecotoxicity effects from pesticide use

. emissions of acidifying gases from fertiliser application, sugar processing, transport and
farm machinery use.

I mprovement options

The conclusion for sugar is that lower cultivation and processing emissions for sugarcane in
warmer climates more than offset emissions from sea-transport to Europe. The higher efficiency
of sugarcane production should result in a lower environmental footprint across the range of
environmental impacts, not just global warming. In particular, eutrophication, air emissions, and
land use pressures should be reduced. Implementation of BMPs, as per cotton production
(Section 2.2.5.4), can significantly reduce the range of environmental pressures associated with
sugar cultivation.

Retailer best environmental management practices to reduce the environmental impacts of sugar
supply chainsinclude:

. sourcing private label sugar from sugarcane farmers (preferably with a certification to
demonstrate that the sugarcane is not planted on recently deforested land);

. green procurement of Fairtrade certified sugar;

. encouraging a shift towards organic sugar consumption.

It is anticipated that the Better Sugarcane Initiative standard will be operational in 2011.
Retailer best practice will then be represented by green procurement of sugar from Better
Sugarcane Initiative certified suppliers.
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2.259 Product category example 7: fresh fruit and vegetables (asparagus)

Impact

The results of the Climatop LCA for fresh green and white asparagus are presented in this
section (Climatop, 2009). They present an example of the main environmental impacts
associated with fresh fruit and vegetables that may be sourced from geographically distant
source regions outside of local production seasons.

For asparagus, total life cycle GHG emissions were calculated up to the shop display stage,
excluding emissions associated with consumption, as for sugar. Five types of asparagus were
compared. In decreasing order of carbon footprint they were:

. white asparagus flown from Peru

. green asparagus flown from Mexico

. white asparagus shipped from Peru

. green and white asparagus transported by lorry from Germany
. white asparagus transported by lorry from Hungary.

The PCF for one kg of asparagus ranged from 0.5 to 12 kg CO, eq. Cultivation is the largest
source of emissions for asparagus transported by lorry and ship, but air transport completely
dominates emissions for air-freighted Mexican and Peruvian asparagus. As for sugar, cultivation
emissions arise mainly from fertiliser application and manufacture, but also from manufacture
of plastic sheeting, machinery fuel use, and soil carbon loss under tillage agriculture.

In addition to GHG emissions, the cultivation of fruit and vegetables contributes significantly to
other environmental pressures, primarily:

. soil erosion

. depletion of water resources and salinisation where irrigation is used

. eutrophication of water from nutrient runoff

. eco toxicity effects from pesticide use

. emissions of acidifying gases from fertiliser application, machinery use and transport.

12 0 Disposal
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kg CO2 equivalent per kg asparagus

Asparagus Hungary Asparagus Peru Asparagus Peru
by ship by air

Source: (Climatop, 2009)

Figure 2.75: Breakdown of GHG emission sourcesfor asparagus from different sources
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I mprovement options

The main conclusion for asparagus (and similar fresh products) is that air transport, but not ship
transport, over long distances can massively increase PCFs, and should be avoided where
possible. However, out-of-season production in greenhouses heated by fossil fuels can lead to
even higher environmental burdens than long-distance transport, so should also be avoided.
Some retailers are shifting their sourcing of short shelf-life fruit and vegetables to closer regions
with warm climates, from where products may be transported using water- and land-based
transport modes, such as Morocco (Coop Switzerland, 2010; M&S, 2010). Retailers are aso
encouraging seasonal consumption and/or working with regional suppliers to extend the
growing season without relying on artificia heating (e.g. Sainsbury's, 2010).

Some retailers balance the environmental costs of long-distance transport against the socia
benefits of production in developing countries. Coop Switzerland does this with Fairtrade roses
sourced from Kenya, and buys carbon credits to offset transport CO, emissions (Coop
Switzerland, 2010).

However, it is crucia that retailers consider the range of major environmental pressures
associated with fruit and vegetable cultivation when taking action to reduce GHG emissions. In
particular, retailers can require growers to implement BMPs as per cotton production (Section
2.25.4). These include use of efficient drip irrigation techniques, application of IPM, and
implementation of a nutrient management plan based on periodic soil testing.

Best environmental management practices for retailers to reduce the environmental impacts of
fresh fruit and vegetable supply chains include:

. green procurement of GlobalGAP or Fairtrade certified fruit and vegetables (section

2.2.6.4);
. encouraging a shift towards organic consumption (section 2.2.6.8);
. performing environmental assessment to identify efficient improvement options specific

for each type of fruit and vegetable (section 2.2.6.2);

. encouraging seasonal consumption;

. not stocking air-freighted products, subject to sustainability assessment (section 2.2.6.4);

. developing supplier capacity for short shelf-life products in warm regions within a range
of water- and land-based transport modes (section 2.3.4.3).

2.25.10 Agricultural improvement option 1. continuous improvement of
conventional production

Synthetic nitrogen application has been a key factor driving large increases in global food
productivity, and supports 50 % of global food production. Continuing yield improvements and
synthetic fertiliser application are regarded as essential to satisfy the growing demand for food
driven by: (i) a global population that is forecast to peak at around 9 billion people in 2050,
from 6 billion people today; (ii) a shift towards more protein (dairy and meat)-rich diets in
developing countries. In particular, it is argued that agricultura intensification is key to
reducing further encroachment of agricultural land into natural habitats, and the array of
environmental impacts associated with this. For example, it is estimated that land use change for
agriculture accounts for 12 % of global GHG emissions, almost half of agriculture's total
contribution of 26 % (Bellarby et a. 2008).

The fertiliser industry has used LCA to demonstrate that the land appropriation and globa
warming consequences of lower production associated with no synthetic fertiliser-N application
exceed the acidification, eutrophication and global warming consequences of moderate (96 kg
ha® yr') and high (192kg N ha' yr') but not very high (288 kg N ha® yr?) fertiliser-N
application rates for grain production (Brentrup, 2010). Burney et a. (2010) estimate that
agricultural intensification (increased fertiliser and pesticide application, but also crop breeding,
increased mechanisation and irrigation) has prevented between 1.9 and 2.3 Gt C per year
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globally on average between 1961 and 2005 (equivaent to between approximately 14 % and
16 % of current annual global emissions). Synthetic fertiliser application can also contribute to
long-term soil organic matter accumulation in non-tilled grassland soils (Byrne et al., 2007).

So, on the one hand, fertiliser-N application requires energy-intensive fertiliser production
(accounting for 0.8 % of global GHG emissions), and results in emissions of N,O (1.3 % of
global GHG emissions; Bellarby, 2008), NH; and NO, — contributing to global warming,
acidification and eutrophication. On the other hand, fertiliser application enables higher yields
that can help prevent further loss of ecologically-valuable natural habitats. There is considerable
scope to increase the efficiency of intensive agricultural production (i.e. reduce the inputs and
impacts per unit of output), and doing thisis a route to widespread environmental improvement
(e.g. as demonstrated by the Better Cotton Initiative: Case study 2.7 in Section 2.2.6.6).

2.2.5.11 Agricultural improvement option 2: organic production

Whilst improving the efficiency of conventional intensive agricultural production is widely
regarded as a necessity to meet expected increases in food demand in the medium term, there
remain some serious questions regarding the long-term sustainability of intensive production in
many areas. A recent review of soil erosion rates in relation to soil formation rates across
Europe estimated that actual soil erosion rates for tilled arable land range from three to 40 times
above sustainable erosion rates (Verheijen et al., 2009). There is growing concern about the
quality of agricultural soils (EU Soil Framework Directive), especially the depletion of organic
matter associated with long-term tillage agriculture, salinisation associated with irrigation in hot
climates, and physical (structural) degradation (e.g. IAASTD, 2009). Meanwhile, reserves of
phosphorus mined for fertiliser production are rapidly depleting, and supply is expected to peak
in 2030 against projected increases in demand from conventional agricultural practices (Cordell
et a., 2009).

Organic agriculture can contribute considerably towards improving agricultural sustainability
through the maintenance of soil quality (especialy by increasing organic matter content), and
by supporting sustainable biological nutrient cycles — through the utilisation of the large
quantities of organic nutrients currently diffused to the environment in waste streams. The UN
FAO regards soil improvement associated with organic agriculture as an effective adaptation
option for a changing climate (Niggli et a., 2009), whilst IFOAM claim that organic agriculture
could sequester enough carbon in soil and vegetation to offset one third of human GHG
emissions (upto 2.3t C ha yr* in along-term arable crop field trid in the US). Compared with
conventional intensive agricultural production, yield increases have been lower for organic
production, and yields are typically around 30 % lower per ha of land farmed (IFOAM, 2009).
Nonetheless, crop development and investment have so far focused on conventional production:
further investment in, and crop development for, organic methods could increase yields
substantially. Meanwhile, organic production develops knowledge on sustainable soil, nutrient
and pest management practices that can be transferred to improve non-organic production.

In summary, there is a clear need for widespread continuous improvement of conventional
farming systems, in particular to reduce pesticide, water and fertiliser input per unit of product
output. Such improvement will be central to improved supply chain sustainability. Meanwhile,
development of aternative farming systems, such as organic, devel ops the knowledge required
to achieve genuine sustainahility in the longer-term (Figure 2.76). Therefore, retailer actions to
improve supply chain sustainability should focus on both:

(i) driving widespread continuous improvement of intensive agricultural production through
green procurement (Section 2.2.6.4), product environmental specifications (Section 2.2.6.5) and
intervention (Section 2.2.6.6);
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(ii) sgtimulating aternative production systems, such as organic and integrated systems, by
encouraging a shift towards the consumption of certified front-runner (e.g. organic) products
(Section 2.2.6.8).

Mainstream Organic

production production

v'High yields v'Soil quality

v'Large scale v'Soil carbon sequestration
v'Utilises less fertile soils ~ v'Nutrient recycling
v'Eco-efficiency innovation v'Innovation (e.g. crop
(e.g. precision agriculture) breeding for low inputs)

Figure 2.76: The complementary roles of mainstream production and organic production in
driving theinnovation required to achieve sustainable farming systems

Referenceliterature

. Bellarby, J.,, Foereid, B., Hastings, A., Smith, P.,, Farming: Climate impacts of
agriculture and mitigation potential, Cambridge University Press, Cambridge, 2008.

. Berg, H., 'Rice monoculture and integrated rice-fish farming in the Mekong Delta,
Vietnam—economic and ecological considerations, Ecological Economics, 41, 2002, pp.
95-107.

. Brentrup, 'Comparing different agricultural practices through LCA: main issues and
insights, Presentation on 14th June 2010 in: Towards a road map for a methodology to
assess the environmental performance of food and drink supply chains, JRC, Ispra, Italy,
2010.

. Burney, JA., Davis, S.J., Lobdl, D.B., 'Greenhouse gas mitigation by agricultural
intensification', Proceedings of the National Academy of Sciences of the United Sates of
America, 107 (26), 2010, pp. 12052-12057.

. Byrne, K.A., Kiely, G., Leahy, P., 'Carbon sequestration determined using farm scale
carbon balance and eddy covariance, Agriculture, Ecosystems and Environment, 121,
2007, pp. 357-364.

. CABI, A report on better management practices in cotton production in Brazl, India,
Pakistan, Benin, Burkina Faso, Cameroon, Mali, Senegal and Togo, CABI, 2009..

. Cordell, D., Drangert, J.O., White, S., 'The story of phosphorus: Global food security and
food for thought', Global Environmental Change, 19, 2009, pp. 292-305.

. d’ Orbcastel, E.R, Blancheton, J.P., Aubin, JI., Towards environmentally sustainable
aquaculture: Comparison between two trout farming systems using Life Cycle
Assessment’, Aquaculture Engineering, 40, 2009, pp. 113-119.

. EC, Environmental Impact of Products (EIPRO): Analysis of the life cycle environmental
impacts related to the final consumption of the EU-25, IPTS, Seville, Spain, 2006.

. EC, Environmental Improvement Potentials of Meat and Dairy Products, IPTS, Seville,
Spain, 2008.

. EC, Environmental Impacts of Diet Changesin the EU, IPTS, Seville, Spain, 2009.

. FAO, The state of the world fisheries and aquaculture. UN FAO, Rome, 2009. ISBN
978-92-5-106029-2

. FAO, Integrated Pest Management webpage, http://www.fao.org/agriculture/crops/core-
themes/theme/pests/ipm/en/, 2010.

Best Environmental M anagement Practicein the Retail Trade Sector 150


http://www.fao.org/agriculture/crops/core-themes/theme/pests/ipm/en/
http://www.fao.org/agriculture/crops/core-themes/theme/pests/ipm/en/

Chapter 2

. IAASTD, Agriculture at a crossroads. International Assessment of Agricultural
Knowledge, Science and Technology Devel opment, IAASTD, Washington, 2009.

. IFOAM, The contribution of organic agriculture to climate change mitigation, IFOAM,
Bonn, 2009.

. IPCC, 'Ssummary for Policymakers, in: Climate Change 2007: Mitigation. Contribution
of Working Group |11 to the Fourth Assessment Report of the Intergovernmental Panel on
Climate Change [B. Metz, O.R. Davidson, P.R. Bosch, R. Dave, L.A. Meyer (eds)],
Cambridge University Press, Cambridge, United Kingdom and New York, NY, USA,
2007.

. MADE-BY, MADE-BY environmental benchmark for fibres — condensed version,
http://www.made-
by.nl/downloads/Environmental BenchmarkFibersExternal Parties2009.pdf  MADE-BY,
California, 2009.

. MODINT, CR Factsheet on Cotton and Wooal,
http://www.madint.nl/handl ers/printcontent.cf m?Groupl D=33& Contentl D=4042& ThisPa
geURL =http%3A %2F%2Fwww.modint.nl %2Fi ndex.cfm%2Fi ndex.cfm& EntryCode=94
05, 2010.

. Niggli, U., Fliessbach, A., Hepperly, P., Scialabba, N., Low Greenhouse Gas Agriculture:
Mitigation and Adaptation Potential of Sustainable Farming Systems, FAO, 2009.

. OECD/IEA, World energy outlook 2010. Executive summary, International Energy
Agency, Paris, 2010.

. PCF Pilotprojekt Deutschland, Naturkind organic free-range eggs by the Tengelmann
Group, PCF, Germany, 20009.

. Sutton, M.A., Oenema, O., Erisman, JW., Grennfelt, P., Beier, C., Billen, G., Bleeker,
A., Britton, C., Butterbach-Bahl, K., Cédllier, P., van Grinsven, H., Grizzetti, B., Nemitz,
E., Reis, S., Skiba, U., Voss, M., de Vries, W., Zechmeister-Boltenstern, S., Managing
the European Nitrogen Problem: A proposed strategy for integration of European
Research on the multiple effects of reactive nitrogen, 2009.

. Verheijen, F.G.A., Jones, R.JA., Rickson, R.J., Smith, C.J., Tolerable versus actua soil
erosion ratesin Europe', Earth-Science Reviews, 94, 2009, pp. 23-28.

. WWEF, Cleaner, greener cotton: Impacts and better management practices, WWF, 2007.

. Climatop - The labd for climate-friendly product aternatives (http://www.climatop.ch/),
the label for sugar from 2008 (Climatop, 2008) has been replaced by an updated version:
http://www.climatop.ch/tl_files/factssheet/2013/D_factsheet%20Zucker Migros 2012 2
014 v2.pdf; the label (Climatop, 2009) for asparagusis no more valid

Best Environmental M anagement Practicein the Retail Trade Sector 151


http://www.climatop.ch/tl_files/factssheet/2013/D_factsheet Zucker_Migros_2012_2014_v2.pdf
http://www.climatop.ch/tl_files/factssheet/2013/D_factsheet Zucker_Migros_2012_2014_v2.pdf
http://www.climatop.ch/
http://www.modint.nl/handlers/printcontent.cfm?GroupID=33&ContentID=4042&ThisPageURL=http%3A%2F%2Fwww.modint.nl%2Findex.cfm%2Findex.cfm&EntryCode=9405
http://www.modint.nl/handlers/printcontent.cfm?GroupID=33&ContentID=4042&ThisPageURL=http%3A%2F%2Fwww.modint.nl%2Findex.cfm%2Findex.cfm&EntryCode=9405
http://www.modint.nl/handlers/printcontent.cfm?GroupID=33&ContentID=4042&ThisPageURL=http%3A%2F%2Fwww.modint.nl%2Findex.cfm%2Findex.cfm&EntryCode=9405
http://www.made-by.nl/downloads/EnvironmentalBenchmarkFibersExternalParties2009.pdf
http://www.made-by.nl/downloads/EnvironmentalBenchmarkFibersExternalParties2009.pdf

Chapter 2

2.2.6 Best environmental management practices for supply chain
improvement: techniques overview

Product improvement options

Figure 2.77 provides an overview of interventions that can be employed by governments to
drive environmental performance improvement of products (Ryder, 2008). All these
interventions are pursued to varying degrees for different product groups through existing EU or
member state policies, and provide a useful context for the role of the retail sector in driving
product supply chain improvement. In fact, many of the improvement optionsin Figure 2.77 can
also be implemented by retailers, perhaps more effectively than by national governments for
globalised supply chains.

Government interventions on products - the approach
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Source: DEFRA, 2008.

Figure2.77: Optionsto drive product improvement through 'push’ and 'pull' effects

Retailer influence over suppliersand consumers

Retailers have strong direct and indirect influence over the supply chains of their private label
(own brand) products (Section 2.2.3). By establishing environmental performance criteria for
private label products through third party certification and contract agreements, or supporting
suppliers to address environmental hotspots, retailers can have a powerful influence over the
performance of their supply chains through a 'push’ effect (Figure 2.78). Retailers may also use
choice editing (‘push’) and green procurement (‘push’ or 'pull' depending on whether
environmental certification is mandatory for a product group) to influence the supply chains of
branded products.

Retailers have significant direct influence over consumer choice, through the provision of
environmental information and the marketing (pricing and positioning) of front-runner products.
Front-runner ecological products should be identified to the consumer with rigorous Type-1
environmental labels (Figure 2.78). The decision to obtain Type | environmental |abel
certification is usually taken by suppliers for marketing purposes, but may be encouraged by
retailers (Section2.2.6.8). Front-runner products are often associated with a price premium
which consumers must be willing to pay to create demand and thus pull supplier improvement
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(Figure 2.78). The main role of retailers with respect to environmental labelled products is to
encourage this consumer pull effect through environmental awareness campaigns and marketing
of front-runner products (e.g. by inclusion in an umbrella ecorange). In this role, retailers act as
an intermediary between front-runner ecological producers and consumers, and their net
influence is regarded as smaller than for push effects (Figure 2.78), as reflected in priotirisation
below (Table 2.39).

Fundamental shifts and overall reductions in consumption will be important to achieve
sustainability, but conflict with retail business objectives and are outside the scope of this
chapter. Targeted application of best practice techniques represents an opportunity for retailers
to leverage their influence over the entire value chain, and drive widespread environmental
improvement.
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Figure 2.78: Key mechanisms by which retailers may improve the sustainability of supply
chains, and theroles of standards and relevant 1 SO-classified environmental labels

I dentification of core priority products

The range of products, environmental impacts and suppliers involved in retail supply chainsis
vast (e.g. Figure 2.64 in Section 2.2.2 and Figure 2.69 in section 2.2.5.1). It is critical that
retailers target supply chain monitoring and improvement to maximise environmental
improvement potential, in particular:

. focus on the most important environmental impacts, processes and products as indicated
in Section 2.2.5;

. focus on high sales volume (by value) products — subsequently referred to as ‘core
products' in this document.

There is much scope for improvement in supply locations where regulations are weak and
production processes are less developed, athough the ability of retailers to influence
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environmental performance in such locations may be lower compared with geographically
closer supplier locations.

Overview of retail approaches and techniques

Table 2.39 provides a simplified categorisation of the major strategies and associated actions
(techniques) being employed by retailers to improve the environmental performance of their
supply chains. Some techniques are more relevant to some sizes and formats of retailer (e.g.
grocery versus specialist) than others, depending on the range of products they sell and the
degree of influence they have over their supply chains. A number of techniques are critica
prerequisites for the effective supply chain environmental improvement, and apply to all
retailers.

. Technique 1 in Table 2.39: top-level management must prioritise the improvement of
supply chain sustainability, demonstrated through (i) reported quantifiable targets set at
the corporate and operational (e.g. procurement) level, and (ii) communication of supply
chain sustainability actions to stakeholders, including shareholders and customers (e.g.
embedded in marketing). Supply chain sustainability needs to be integrated into the retail
organisation through establishment of a top-level-management steering committee to
drive and coordinate necessary actions across all relevant business units and departments.

. Technique 2 in Table 2.39: assessment of product supply chain environmental impacts
(using published scientific reports, advice from experts, and in-house assessment) to
identify priority products, processes and impacts for intervention.

. Technique 3 in Table 2.39: identify effective supply chain improvement mechanisms,
based on identification of hotspots and appropriate certified environmental standards.
Where such standards are not available, transparency and traceability must be introduced
throughout the supply chain through communication with suppliers and collaboration
with other retalers (e.g. via supplier data exchange systems such as Sedex:
http://www.sedex.org.uk/sedex/go.asp?u=/WebSite/lhome& pm=6& | ocation=Home).

The first strategy defined in Table 2.39 is for retailers to drive widespread environmental
improvement across products and suppliers. It is based on:

. Technique 4 in Table 2.39: choice editing to exclude the most environmentally-
damaging products, and green procurement of products complying with basic, improved
or exemplary level standards (Table 2.29), applied to priority product groups.

. Technique 5 in Table 2.39: establishment of environmental requirements (criteria) for
core product groups, enforced alongside routine product quality criteria in quality
assurance systems.

. Technique 6 in Table 2.39: retailer intervention in the supply chain to measure and
benchmark environmental performance, and to disseminate better management practices.

. Technique 7 in Table 2.39: participate in strategic collaboration between retailers,
branded-product manufacturers, suppliers, research institutes and NGOs to develop new
product standards and drive innovation.

The second strategy defined in Table 2.39 can complement the first, and is defined as retailers
encouraging consumers to select ecological products. It is comprised of one technique:

. Technique 8 in Table 2.39: encouraging ecological consumption through awareness
campaigns and marketing of front-runner ecological products (defined by third-party
certified exemplary standards, in particular ISO Type | environmental labels).

A framework for systematic improvement of retail product assortments

Techniques displayed in Table 2.39 are listed in order of priority, according to their potential to
improve the overall sustainability of retail supply chains (for entire product assortments). Figure
2.79 presents a sequence of guestions and actions that retailers can apply across priority product
groups (identified in Section 2.2.6.2) to effectively implement the first strategy in Table 2.39,
and systematically improve the environmental sustainability of their product assortments.
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Clearly, implementing prerequisite techniques is the first priority for retailers who want to
improve their supply chains, including assessing product groups (Figure 2.79). Subsequently,
the greatest improvement potential exists in requiring suppliers to comply with widely-
recognised third-party-certified environmental standards (Technique 4). A number of high
impact product groups remain poorly represented by such standards at the basic and improved
level (Table 2.29 and Table 2.34) — for example dairy and red meat. In such cases, front-runner
retailers are either developing their own environmental requirements (Technique 5) or engaging
with suppliers to define and drive environmental improvement (Technique 6). Front-runner
retailers aso engage with the development of third party standards that can be applied to
products in the future, and participate in research to drive product innovation (Technique 7).
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Figure 2.79: Proposed sequence of key questions and actions (shaded rectangular boxes)
representing best practice for systematic supply chain improvement, divided into
prerequisites or one of two strategies (S1 and S2)

Environmental labelled products typically demand a significant price premium, and are
therefore bought by a minority of ecologicaly-aware consumers. The direct environmental
improvement potential of the second strategy (Technique 8) in Table 2.39 istherefore limited by
the extent to which retailers can expand this share of consumers, and/or further shift the
purchasing decisions of these consumers towards environmental labelled products. However, a
small but commercially-viable market in exemplary ecological products may drive sufficient
front-runner innovation to significantly improve wider environmental performance. Technique 8
may therefore be associated with significant indirect environmental improvement potential, and
is an important complement to the other techniques, but is a lower priority in terms of
maximising retailer leverage over supply chains.

Note that product labelling of environmental performance (1SO Type Il 1abels) can be used asa
basis for retailers to select products and suppliers (i.e. green procurement), but does not
represent best practice in communicating ecological products to consumers. Two key defining
characteristics of front-runner retailers are:
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front-runner retailers take responsibility for improving their supply chains, and do not
abdicate this responsibility to consumers who cannot reasonably be expected to have a
strategic overview of complex supply chain sustainability chalenges,

front-runner retailers work with their suppliers to systematically improve the
environmental performance of their core supply chains, using independent standards
where possible.

Demonstration by example

Developing sustainable supply chains is a massive and complex task that is difficult to
quantitatively measure in its entirety, and that retailers are just beginning to address.
Consequently, this chapter:

proposes technique implementation in a step-wise manner across priority (high sales
value, high environmental impact) product groups, and presents indicators and
benchmarks of excellence expressed at the level of individual priority product groups;
uses case studies on best practice technique implementation by specific retailers to
elucidate individual techniques and demonstrate their commercial viability (see examples
listed in Table 2.39).

Referenceliterature

Deloitte. Finding the green in today's shoppers: sustainability trends and new shopper
insights. GMA/Del oitte, 2009.

ISO. Internationa Standard 1SO 14021, Environmental labels and declarations — self-
declared environmental claims (Type-ll environmental labelling). ISBN 0580354253,
1999

ISO. International Standard 1SO 14024, Environmental labels and declarations — Type |
environmental labelling — Principles and procedures. 1SO, 1999.

ISO. International Standard 1SO 14025, Environmental labels and declarations — Type 111
environmental declarations — principles and procedures. 1SO, 2006.

Misiga, P. A vision for European environmental product policy. Workshop on Ecodesign
and Resource Efficiency 26 November 2010, Eigtveds Pakhus, Copenhagen, 2010.
Department for Environment, Food and Rural Affairs (DEFRA), Progress Report on
Sustainable Products and Materials, London/UK, www.defra.gov.uk, 2008

Best Environmental M anagement Practicein the Retail Trade Sector 156


http://www.defra.gov.uk/

Chapter 2

Table 2.39: Portfolio of approaches and techniques employed by retailersto improve supply chain sustainability
Strategy Best practice techniques Examples Applicability Section
1. Integrate sustainable sourcing into business strategy and
operations. Develop supply chain environmental improvement . . .
Prerequisites: objectives and specific targets that are communicated to stakeholders (C(E,):sz ;\l/;/étzzrlla)n d (Case study 2.2); M&S's Plan A All retailers 2.2i(;.;.)(p.
integrate and integrated into the retail organisation through a high-level unit Y <
sustainable with responsibility for implementation.
sourcing into | 2. Product supply chain assessment. Collate scientific information | Coop Switzerland (Case study 2.3); M&S and | All retailers 2262(
business on product environmental hotspots, and identify priority improvement | WWF; Sustainability Consortium (Albert Heijn, | All core ' i6.5) p-
strategy  and | options. Asda, M& S, Safeway) products
oper ations 3. ldentify effective supply chain improvement mechanisms. s All retailers
Identify chains of custody and control points to influence the gg‘)M (Case study 2.4); Migros (RSPO, Case study All core 2.21(;.%(9
environmental performance of priority product groups and suppliers. ) products
4. Choice editing and green procurement. Exclude worst . . . :
. : . e . Sainsburys, M&S (RSPO); Coop Switz, Migros, | All retailers
oot 7 et e colcalon 000010 | e (GoeIGAR) IKEA, M2, Migas (B0 | Al core | 225400
1P plary PHIONYY | Mme. s, Waitrose (MSC fish); B&Q (FSC) products
product groups.
_ 5. Establish environmental criteria for products and suppliers.
1 Drive | Define and enforce ‘basic’, ‘improved or ‘exemplary' environmental | H&M (CoC, CR, BSR-WWQG); IKEA (IWAY | Larger retailers 2265(
widespread standards for suppliers of priority product groups, targeting | CoC and Wood Sourcing: Case study 2.6); Migros | Private-label ' 18.1) b-
prodqct and | environmental hotspots, and work with suppliers to improve | (Terra Suisse) core products
supplier N performance.
environment 6. Intervene to encourage supplier improvement. Assist supplier _ _ .| Larger retailers
Improvement certification according to third party standards, disseminate best BQI (Case study _2'7)’ H&M (CPP: Case study 2.9); Private-label 2.2656 (p.
. Sainsburys (DDG: Case study 2.8) 203)
practice, benchmark performance. core products
7. Strategic collaboration on product and standard development. Larger retailers
Participate in research to drive supply chain innovation, including | Coop Switzerland (FiBL research: Case study 2.10); A“g core 0 (p. 213)
collaboration to develop product standards and supplier data | Tesco (Sustainable Consumption Institute) products P-
exchange.
5 Encourage 8. Promote front-runner ecological products. Use awareness | Albert Heijn (Pure and Honest); B&Q (One Planet Al retailers
eéolo ical 9 campaigns, positioning, pricing and own-brand ecological ranges to | Home); C&A (organic cotton: Case study 2.11); All core (2.2.6.8
purcr?asing promote third-party-certified ecoproducts. Expand availability of | Colruyt (Bio Planet stores); Coop Switz products p.219)

these products.

(Naturaplan/Naturaline); Migros (Bio)

NB: BCI, Better Cotton Initiative; BSR WWQG, Business for Social Responsibility Wastewater Quality Guidedines, FSC, Forest Sustainability Council; GAP, Good Agricultural Practice; MSC, Marine
Sustainability Council; RSPO, Roundtable on Responsible Palm Qil; RTRS, Roundtable on Responsible Soy .
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2.26.1 Integrate supply chain sustainability into business strategy and
operations

Description

The transformation of existing supply chains into sustainable supply chains is a massive and
long-term challenge faced by retailers and other key stakeholders, including consumers. The
scale and long-term nature of this challenge require that supply chain environmenta
improvement be given explicit recognition and prioritisation by top-level retail management if it
isto be effectively addressed (through a systematic and strategic plan). Coordination is required
across the many business units typically involved in aspects of the supply chain, including those
responsible for procurement, manufacturing, quality assurance, transport and logistics, and
marketing. This in turn requires strategic management of supply chain issues, best achieved
through a high-level business unit with overarching responsibility for them.

Integrating management of supply chain sustainability into retail organisations can improve
long-term economic performance, both through creating a strong value-added brand identity,
and by securing efficient and sustainable product supplies into the future. A recent report
published by the global management consulting company Accenture (Accenture, 2009) found
that businesses with greater control over their supply chains exhibited stronger economic
performance than businesses with less control over their supply chains. The establishment of
guantitative sustainability targets that are widely communicated and highly weighted in the
corporate decision-making process is particularly important, both as an indicator and driver of
actions to improve supply chain sustainability.

It isimportant that the full range of environmental impacts attributable to product supply chains
are considered (air pollution, biodiversity, climate change, ecotoxicity, resource depletion, water
quality and availability, etc.) in order to effectively prioritise particular supply chains and target
improvement actions. These should be considered alongside social and economic aspects so that
the overall sustainability of supply chains can be optimised. It appears that this is not yet the
case for many retailers. Whilst most sustainability reports from major retailers refer to the
carbon footprint of supply chains, only afew retailers demonstrate comprehensive awareness of
wider environmental impacts. Even fewer demonstrate an integrated understanding of
environmental, sociad and economic aspects, or implement strategic programmes for
comprehensive and systematic supply chain improvement.

Achieved environmental benefits

Front-runner retailers who have successfully integrated supply chain sustainability objectives
into their operations demonstrate best practice across a range of techniques, and achieve
environmental benefits detailed in Section 2.2.6.4 to Section 2.2.6.8. The overall environmental
impact attributable to these retailers' product assortments is being systematically reduced.

Appropriate environmental indicator
Integration of sustainable supply chain management into retailer organisations necessitates a
number of features that can be categorically defined, including:

. public reporting of quantitative corporate targets specifically related to improving the
sustainability of priority product supply chains (e.g. in annual reports);

. presence of a high-level business unit with responsibility for driving and coordinating
supply chain sustainability actions (e.g. 'How we do business committee' in Figure 2.28);
. guantitative internal performance targets (e.g. for individual employees) specifically

related to supply chain sustainability.

The scope and comprehensiveness of targets can be used to indicate best practice, with leading
retailers demonstrating a comprehensive understanding of environmental challenges throughout
the supply chains of many core products (e.g. in sustainability reports). Meanwhile, the main
indicators of successful integration of supply chain environmental improvement are based on
achieved improvements, and can be assessed from retailer performance across key techniques,
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according to quantitative targets proposed for Techniques 4, 5, 6 and 8. These indicators can be
summarised as.

. percentage of products in core product groups that are certified according to third party
standards of varying stringency (Section 2.2.6.4 and Section 2.2.6.8);

. percentage of products in core product groups that comply with environmental criteria
specified by the retailer (Section 2.2.6.5);
. percentage of products in core product groups that originate from suppliers participating

in retailer-driven eco-efficiency improvement programmes (Section 2.2.6.6).

A proposed benchmark of excellence is the systematic implementation of supply chain
improvement programmes across priority product groups, as indicated in schematic Figure 2.78
(section 2.2.6).

Cross-media effects

Best practice integration of supply chain sustainability objectives reduces the overall
environmental impact of product assortments by targeting priority products and considering all
major environmental impacts (air pollution, biodiversity loss, climate change, ecotoxicity,
resource depletion, etc.). Thisis informed by comprehensive environmental assessment of core
product supply chains using tools such as LCA (Section 2.2.6.2). Any cross-media effects
should be identified and considered within the design of optimized improvement options.

Retail managers at the corporate and operational levels may need to decide how to balance
trade-offs between various aspects of sustainability. Examples of thisinclude:

. social benefits of providing employment in developing countries versus the impact of
long-distance transport for perishable products such as flowers;
. anima welfare benefits of free-range production versus higher per-unit GHG and air-

pollution emissions.

Some retailers use balanced scorecards to help decide such trade-offs, and front-runner retailers
explicitly communicate trade-offs to stakeholders (e.g. Coop Switzerland, 2009).

Operational data

Best practiceisillustrated through case studies for two front-runner retailers, below. Figure 2.28
shows the management hierarchy for M&S's comprehensive Plan A (Case study 2.1), and
provides an example of how sustainability objectives can be integrated into a retailer's
management structure and operations (based on top-level prioritisation, and a high-level
committee to integrate sustainability objectives).
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How We Do Business Committee
Chaired by M&S Chief Executive Officer
* Reportsto Board at |east once per year.
» Meetsregularly (11 times 2008/9).

« Drives Plan A and other activities.

[
Director Plan A and Sustainable Business
« Supports Committee on Plan A decisions. COORDINATION
« Establishes and coordinates implementation
of Plan A objectives with ateam of social,

MANAGEMENT
PRIORITISATION

Each ‘pillar’ below is
sponsored by one
committee member,
and actions managed

across M& S by ; ; L
environmental and ethical specialists.
dedicated steering v I8 Spead
group: |
Climate Waste Sustainable | Fair Partner | | Health | COMPREHENSIVE
Change Raw Materials | | SCOPE
] I
Plan A Champions OPERATIONAL
Coordinate specific Plan A actions across M& S stores and offices IMPLEMENTATION
I
Employees EMPLOYEE
Plan A objectives form part of employees performance targets INVOLVEMENT

Source: based on information from M& S, 2009

Figure 2.80: The management and implementation of sustainability objectivesin M& S

Casestudy 2.1: M & S'scomprehensive Plan A sustainability strategy

M anagement

In 2007, M&S launched their 'Plan A' (‘there is no Plan B") — a five-year plan comprised of 100
commitments on the key social, environmental and ethical challenges facing M&S (many with
measureabl e targets), supported by a EUR 240 million investment commitment. Figure 2.80 shows how
Plan A isintegrated into M& S management structure. In March 2010, Plan A was updated to include 180
commitments to be achieved by 2015, alongside an overarching ambitious target for M& S to become the
world's most sustainable major retailer by 2015 (M&S, 2010). Plan A contains five short-term (2011)
commitments specifically intended to integrate sustainability into M&S systems and processes. M& S
works in partnership with suppliers and organisations such as WWF, MSC, FSC and RSPO to establish
supply chain sustainability targets.

Communication

Progress on achieving sustainability objectives is clearly communicated to al stakeholders via annua
reporting (compliant with Global Reporting Initiative G3 level C) that includes progress on al Plan A
commitments (M&S, 2010). As of 2010, 62 of the original 100 Plan A commitments were achieved, 30
commitments were on schedule, and 8 commitments were behind schedule. Some key commitments to
supply chain environmental improvement are listed in Appendix A2. Plan A is part of the M&S 'way of
business' (Figure 2.80), and is regarded as an integral part of a business strategy intended to differentiate
M& S from other retailers.

Product requirements

Two thirds of Plan A's 180 commitments are relevant to supply chain environmental performance. Forty-
three commitments are strongly related to techniques for supply chain environmental improvement
referred to in this chapter, and 14 of these have already been achieved (M&S, 2010). To monitor and
encourage compliance with product quality and sustainability standards, M&S have 17 regiona
compliance managers in seven countries (including Turkey, India, Bangladesh, Thailand, Vietnam, Sri
Lanka and China). M&S demonstrates good performance with respect to product standards (Section
2.2.6.4 and Section 2.2.6.8), and is a front-runner in terms of ambitious targets to drive supply-chain
improvement through benchmarking (Section 2.2.6.6).

Plan A generated a net profit of EUR 60 million in 2009-10 through efficiency improvements and new
income streams.

Another exemplary retailer in terms of integrating sustainability considerations into supply
chain management is Coop Switzerland, as outlined in Case study 2.2, below. Two additiona
front-runner retailers are referred to in Table 2.40.
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Casestudy 2.2: Integration of sustainable supply chain objectives in Coop Switzerland's
management structure and operations

M anagement

In 2008, Coop Switzerland established a single high-level Sustainability Steering Committee, reporting
directly to the CEO, containing representatives from all business units, and responsible for sustainability
and quality assurance along the entire supply chain (Coop Switzerland, 2009). Coop Switzerland regards
sustainability as an integral component of business strategy, not a separate strategy, and has a
comparatively long history of supply chain environmental improvement. The proof of thisisin Coop's
position as a front-runner retailer for many best practice techniques referred to in this document.
Comprehensive supply chain sustainability targets (Appendix Al) indicate a commitment to systematic
environmental improvement of supply chains, whilst close collaboration with environmental
organisations and research institutes to develop long-term solutions to supply chain challenges (Section
2.2.6.7) demonstrates a strategic approach. Thisis reinforced by Coop's contributions to the policy debate
on environmental sustainability in Switzerland. Coop's 2010 Sustainability Report (Coop Switzerland,
2010) identifies five specific measures taken in 2009 to integrate sustainability into strategy and
management.

Communication

Environmental objectives are prioritised within Coop's mission statement, and comprehensive targets
related to environmental improvement of supply chains are listed in sustainability reports (see Appendix
A1l). In Coop's 2010 Sustainability Report, progress towards achieving 15 goals relevant to supply chain
environmental improvement is summarised, and 48 associated measures taken in 2009 are listed.
Priorities stated in Coop's 2009 Sustainability Report are: climate change, water shortage, over-fishing,
destruction of woodland, dwindling biodiversity and fair working conditions. Communication of these
priorities suggests that Coop has a comprehensive understanding of supply chain environmental impacts.

Product requirements

'Sustainable products' is one of three pillars of Coop Switzerland's sustainability strategy, and sustainable
labelled products account for 12 % of total sales (Section 2.2.6.8). Environmental criteria are considered
alongside social and commercial criteria when selecting suppliers, using a balanced score-card approach.
Coop Switzerland is a front-runner retailer with respect to product standards (Section 2.2.6.4), and is
responsible for almost half of all organic food salesin Switzerland (Section 2.2.6.8).

Table 2.40: Other front-runner retailers who have integrated supply chain sustainability
considerationsinto their business strategy and operations

H&M explicitly acknowledges the centrality of its supply chain to overall sustainability performance, and
has CSR team of over 80 people working in 13 countries. Each department must identify potential for
environmental improvement, and the CSR department employs a range of key performance indicators.

Migros compete with Coop Switzerland on sustainability issues and have a track record pursuing a wide
range of supply chain improvement actions. Migros management take a comprehensive and long-term
view, asreflected in numerous case study examples within this document. Migros sells EUR 1.5 billion of
sustai nable labelled products annually (14 % retail salesin 2009).

Applicability
Integration of a sustainable supply chain strategy into the management structure and operations
ispossible for any retailer.

Economics

Full integration of supply chain management into retailer business structure, enabling greater
supply chain control, has been shown to improve business performance (Accenture, 2009). In
the medium term, the retail sector is critically dependent upon improving supply chan
sustainability. Marketing advantages have been identified for front-runner retailers (Deloitte,
2009).

Driving forcefor implementation
Magjor driving forces for retailers to integrate supply chain sustainability improvement into their
operations and management structure include:
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corporate responsibility: retail directors/governance responding to increasingly evident
environmental problems;

resource price volatility: response to large increases in commodity prices, and insurance
against future price volatility;

risk management: realisation that fundamentally unsustainable rates of resource
consumption in supply chains pose a major risk to future business viahility;

image and public relations: stakeholder (notably customer and shareholder) concern over
environmental issues such as climate change;

demand and marketing: increasing customer demand for ‘ecological’ products, and retailer
positioning to market these more profitable value-added products;

regulation: the prospect of regulation imposing restrictions or costs on environmentally-
damaging activities/products (e.g. a carbon tax).

Referenceretailers
Coop Switzerland, H&M, M&S, Migros.
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2.2.6.2 Assess core product supply chains to identify priority products,
suppliers and improvement options

Description

In order to target action effectively towards improving supply chain sustainability, it is first
necessary for retailers to understand the supply chains of their products. This technique should
be applied to core (high sales volume) products that retailers suspect have a high environmental
impact. There is a considerable body of available evidence identifying environmental hotspots
for various product groups, some of which is identified in Section 2.2.5. In addition, many
resources are available to retailers to help them quantify the environmental pressures associated
with product supply chains, including LCA databases such as CML, Eco-Invent and the
European platform on LCA, and various software tools (e.g. Gemis and SimaPro) and
consultancy companies. The European Commission provides guidance and links to these tools
at: http://Icajrc.ec.europa.eu/lcainfohub/index.vm.

Recently, a number of retailers have concentrated on quantifying the Product Carbon Footprint
(PCF) of their products, in some cases for the purpose of providing consumer information.
However, best practice in supply chain assessment is to take an approach that is both
quantitative and comprehensive with respect to major environmental pressures. The range of
environmental pressures that occur throughout product value chains, from production through to
end-of-life, must be considered, and can be compared using lifecycle impact assessment
methodol ogies (normalisation and weighting of impact categories).

Some environmental pressures are not well accounted for in LCA databases and associated
modelling methodol ogies. Particular attention is required when assessing impacts that are highly
dependent on the local context (e.g. biodiversity loss and water use) and indirect effects (e.g.
displacing global agricultural production into areas of high conservation value). Alternative
approaches are required to supplement LCA methodologies. Guidance on water footprint
methodologies is  provided by the Alliance for Water  Stewardship
(http://www.allianceforwaterstewardship.org/) and the Water Footprint  Network
(http://www.waterfootprint.org/?page=filesslhome)

Full assessment of supply chains using LCA can be time consuming, although time and cost
requirements are declining consderably with experience (Carbon Trust, personal
communication). The primary objective of supply chain assessment is to identify priority
improvement options, and it is neither feasible nor necessary for retailers to perform full LCAs
for al products. Retailers should select the most efficient methods of assessment (lowest effort
required) to enable the effective implementation of supply chain improvement according to
subsequent techniques (Figure 2.81 and Table 2.41).

. Method 1 in Table 2.41. In many cases, critical processes contributing to environmental
impacts are sufficiently well known that retailers can identify them, and associated
improvement options, through reference to existing scientific literature (see Table 2.34).
This method is relevant for al improvement techniques, but particularly for choice
editing and green procurement (Technique 4) — it provides sufficient information for
retailers to select appropriate certification schemes for different product groups.

. Method 2 in Table 2.41. The environmental impacts of some product supply chains are
not well documented, or may vary considerably depending on factors such as source
region. For such supply chains, basic LCA using region-specific data may be used to
identify improvement options. In addition, performing detailed LCA on a small subset of
product groups may offer useful insight into typical 'hotspot’ processes for different types
of product. This method is particularly relevant to inform the establishment of priority
environmental criteriafor products and suppliers (Technique 5).

. Method 3 in Table 2.41. Where supply chain impacts are highly dependent on the source
region and/or fall outside the scope of LCA, expert knowledge on region-specific
pressuresis required (e.g. cumulative water demand relative to availability). Retailers can
effectively identify region-specific improvement options by working closdy with
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independent environmental experts (e.g. WWF). This method is particularly useful to
target regional clusters of suppliers to whom environmental specifications should be
addressed (Technique 5), and supplier who should be benchmarked and targeted for better
management practice dissemination (Technique 6).

Method 4 in Table 2.41. For a number of important product groups the environmental
performance of individua suppliers can vary greatly depending on specific management
practices. For example, environmental performance across the hundreds of dairy farmers
that supply large retailers strongly depends on factors such as the type of animal-feed
used and manure management (Section 2.2.5.3 and Case study 2.8). Where it is not
possible to use third-party standards or mandate environmental criteria for products and
suppliers, environmental performance improvement requires intervention by retailers to
benchmark the performance of individual suppliers and facilitate the implementation of
better management practice (Technique 6). Such action requires supplier-specific data,
and is therefore resource intensive to initiate, but represents best practice where other
actions are not applicable.

Knowledge gained during initial supply chain assessment will provide retailers with the insight
necessary to develop systematic, risk-based impact assessment and supply chain improvement
acrosstheir assortments (Method 5 in Table 2.41).

BEMP 2
\ INCREASING ASSESSMENT EFFORT
Identify priority product groups and environmental hotspots
. 2. Reference 4. Supplier
TR G
databases exchange
. : I . Identify supply chains
Identify generic Sl_JppIy chain improvement options for > requiring supplier-specific
priority product groups information
BEMP 3 '
Identify effective control points » ldentify supplier-
Identify appropriate third party standards specific improvement
Identify relevant environmental requirements options for priority
for products and suppliers groups

Figure 2.81: Proposed method of prioritisation to efficiently identify supply chain improvement

options, depending on the level of detail required to implement different
improvement options
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Table 2.41: Description and best practice examples of supply chain environmental impact
assessment methods, ranked in sequence of implementation priority (easiest first)
M ethod Description Best practice examples

1. Use available data
to identify obvious
'hot spots

Refer to published scientific evidence
on environmental 'hotspots for various
product groups (e.g. Section 2.2.5) to
select priority product groups and
priority improvement options

Migros established the RSPO with
WWF to address tropica
deforestation  for pam  oil
production; IKEA and Kingfisher
identified unsustainable logging as
a priority impact; H&M introduced
chemical and waste water
restrictions across apparel supply
chains

2. Refer to reference
LCA databases and
perform detailed

Work with consultants, experts, or
independently using available support
tools, to identify typical ‘hotspot’
processes in supply chains. Performing

Tengelmann organic egg PCF
(section 2.2.5.6), Henkel case study

LCA for example | detailed LCA for afew priority product | (below)
product groups groups can be used to inform a wider

understanding of supply chain impacts.

Work with independent experts, | Coop Switzerland, IKEA, Migros
3. Work with including environmental consultants | and M&S work with WWF to
independent experts and NGOs, to identify key | identify priority impacts and
to identify 'hotspots environmental impacts and | improvement options (eg. for

improvement options

sustai nable wood and fish sourcing)

4. Collate supplier data
to assess performance
across suppliers

Collaborate with suppliers to collect
relevant data for  performance
assessment and benchmarking across

Sainsburys DDG (Case study 2.8),
H&M collated water use data from
296 suppliers and their sub-
contractors in 2009 to benchmark
water-use efficiency. M& S plan to

individual suppliers benchmark farmers in their
Sustainable Agricultura
Programme

5. Develop risk-based
screening  of  supply
chains  for maj or
environmental impacts

Based on knowledge gained from
environmental impact assessments,
develop a screening method to highlight
high-risk supply chains for various
environmental impacts

M&S and WWF have produced a
guidance document for water use
that includes guidance on how
agricultural  suppliers can assess
water availability and pollution
risks (M&S-WWF, 2010)

Achieved environmental benefits

Environmental impact assessment is a prerequisite for improving the environmenta
performance of supply chains, and directs retailers efforts towards achieving maximum
environmental benefits by identifying priority product groups, processes, and suppliers.
Environmental benefits attributable to all the techniques described in this chapter are informed
and measured using environmental assessment methods. Environmental benefits are described
in Section 2.2.6.4 to Section 2.2.6.8.

Appropriate environmental indicators

Some common indicators used to express environmental impacts in LCA are listed in Table
2.42 (and Table 2.37 in Section 2.2.5.7). Average default data may be obtained from LCA
databases such as CML, Eco-Invent and the European platform on LCA. For detailed data
specific to particular supply chains, retailers must ask suppliers to provide relevant data. Some
possible types and sources of relevant data are referred to in Table 2.42. Product impacts should
be expressed per functional unit as described in formal LCA guidance (1SO 14040). For many
food products, impacts may be expressed per unit weight (e.g. per kg beef), but for other
products such as washing powder and light bulbs, careful definition of functiona units is
essential (e.g. kg clothes washed or luxes of light produced).
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Anindicator of retailer best practice for this techniqueis:

. implementation of systematic assessment (independently or through consortia) of core
product supply chains.
Table 2.42: Common indicators and potential data sources for product environmental impact
assessment
I mpact LCA indicators Data sour ces
kg ar emissions of NO,, SOy, NH;, PM, Process technology emission factor:
Air pollution VOCs, expressed as acid or VOC or 9y S

ethylene equivalent

exhaust gas concentrations

Biodiversity loss

ha high-conservation-value land area lost

Land-use records and Geographic
Information Systems (GIS)

Climate change

kg GHG emissions, expressed as CO,
equivalent

Mass balance accounting,
emission factors (IPCC)

process

Ecotoxicity

kg toxic substance released to
environmental compartments, expressed as

Mass balance accounting  of
substances used in  processes,
chemical analysis to identify toxic

1,4-dichlorobenzene (DCB) equivalent substances used

kg of finite or over-harvested renewable
resource extraction, expressed as kg
antimony equivalent

Resource depletion M ass balance accounting

Farm records, estimates based on
cropping system and climate. See

Water use m® water used Water Footprint Network (2010) and
Alliance for Water Stewardship
(2010)
kg water pollutants (COD, N, P expressed ngsétsmcegalanssed aci:gountlrr:)gc of
Water quality as PO, eqg., toxic substances expressed as PrOCeSSes

chemical analysis of waste water

1,4-DCB eq.) concentrations

Cross-media effects

It is important for retailers to consider the full range of major environmental impacts. The
current retailer focus on calculating product carbon footprints should provide an opportunity to
screen for other important impacts with little additional effort (e.g. water footprints in Case
study 2.3 and the range of impacts presented in Table 2.37 for the washing power LCA example
in Section 2.2.5.7).

Operational data

Best practice is most readily conveyed through comprehensive case studies of product LCA, but
retailers are reluctant to provide such case studies owing to concerns over confidentiality with
respect to their own operational procedures and information provided by suppliers (Tesco,
personal communication, 2010). The washing powder LCA performed by the brand
manufacturer Henkel, presented in Section 2.2.5.7, represents a best practice example of product
assessment. In this example, considering the entire product lifecycle was necessary to
demonstrate that increasing the impact of production (by including enzymes) resulted in a
considerable lifecycle impact reduction owing to lower wash temperatures during the use phase.
Data provided by Coop Switzerland also demonstrates how relatively simple LCA-based eco-
audits, using existing data sets, can be used to inform environmentally-responsible product
sourcing (Case study 2.3).

Minimising the environmental impacts of products over their entire lifecycle (value chain) may
sometimes conflict with minimising impacts over the lifecycle phases that occur within the
supply chain. For products where the use phase dominates environmenta impact, such as for
washing powder (Section 2.2.5.7), it is especially important that retailers consider improvement
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options from alifecycle perspective. A number of observations were made by Henkel in relation
to their washing power LCA.

It can be difficult for retailers to obtain primary data (e.g. energy use) from suppliers who
are often reluctant to divulge information on operational parameters.

Logistics processes can be difficult to trace and assess owing to complex business
structures (contractors and sub-contractors). Transport assessment often involves
assumptions about the EURO standard compliance of transport vehicles.

Consequently, assessment procedures may rely heavily on secondary data from sources
such as the Ecoinvent database.

Product Category Rules (PCR) need to be developed to standardize scope, boundary and
alocation procedures for product groupsin LCA.

Communication of LCA results to consumers will require internationally consolidated
methodologies to be developed for products, and should focus on key messages, such as
recommendations to reduce use-phase impacts (NB: standardised methodologies are not
required for retailers to identify hotspots and improve supply chains).

LCA calculation istoo time and resource intensive to pursue for al products.

When contracting third parties (primarily consultants) to assess product lifecycle impacts, it is
important that retailers define the product functional unit, process boundaries, and expected
outputs (Carrefour, 2010).
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Case study 2.3: Coop Switzerland assessment of fruit and vegetables

Approach

Coop Switzerland assessed 28 different fruits and vegetables, from 29 countries of origin. A range of production
methods were compared, including integrated and organic production, and field-grown and glass-house production.
Data were obtained from the Ecoinvent database (http://www.ecoinvent.org/database/), and SimaPro 7 software was
used to model different supply chains. The functional unit was defined as 1 kg of fruit or vegetable. There was a
focus on GHG emissions (Figure 2.82), water use (Figure 2.83), land use and biodiversity.

Results

The carbon footprints of regionally-supplied apples and kiwis increase with time from harvest owing to storage
energy requirements (Figure 2.82). However, GHG emissions attributable to storage are lower than GHG emissions
attributable to transport from New Zealand at al times of the year. Water requirements vary considerably across
fruits and countries (Figure 2.83). In some cases low water and carbon footprints coincide (e.g. apples from
Switzerland), in other cases there may be conflicts requiring trade-offs (e.g. avocados from Mexico). Coop
demonstrates that relatively simple ecoaudits are often sufficient to inform environmentally-responsible purchasing
decisions.
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Figure 2.82: Carbon footprint of apples and kiwis from regional (European) and distant (New
Zealand)

Source: Hofer, 2009.
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Applicability

In order to make most efficient use of resources, high volume (sales value) and anticipated high
impact product categories should be prioritised for initial assessment. Basic environmental
assessment methods are relevant to al retailers and al products, to select the most appropriate
product groups for choice editing and green procurement (Section 2.2.6.4) and for promotion of
front-runners (Section 2.2.6.8).

More data intensive assessment methods are applicable to private label products sold by larger
retailers, to inform the implementation of supply chain improvement through environmental
requirements (Section 2.2.6.5) and supplier environmenta performance benchmarking (Section
2.2.6.6).

Economics

No specific economic data were provided, but it is estimated that the cost of product LCA
assessment will decline by an order of magnitude as experience is gained and more products are
assessed (Carbon Trust, pers. com.).

Time and cost burdens may be compensated by the implementation of new process efficiencies
identified during the assessment, and by revenue increases associated with value-added
products, marketing and reputational benefits.

Driving forcefor implementation

Retailers need to assess supply chain environmental impacts in order to begin reducing them,
and thus improve the sustainability of their supply chains (see driving forces listed in Section 0).
Specific retailer objectives for supply chain environmental impact assessment are to:

. identify opportunities to leverage efficient environmental impact reduction
. identify opportunities to improve the efficiency of supply chains
. identify major supply chain risk factors and mitigation options.

Referenceretailers
Coop Switzerland, H&M, IKEA, Kingfisher, Migros, M& S, Tengelmann.
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2.2.6.3 Identify effective product supply chain improvement mechanisms

Description

Reliance on externa auditing of suppliers for compliance with the third-party standards is an
important approach to supply chain improvement, and can be relied upon where retailers
implement green procurement (Section 2.2.6.4 and Section 2.2.6.8). However, the availability
and coverage of widely recognised environmental standards is currently insufficient to form the
basis of supply chain improvement across al priority product groups. For longer supply chains,
important processes and impacts may fall outside the scope of certified standards. Therefore, in
order to drive widespread environmental improvement of private label supply chains, it is
necessary for retailers to identify chains of custody and control points that can be used to verify
compliance with their own standards or requirements. This technique is therefore a critical
prerequisite for retailer intervention to drive supply chain improvement (Section 2.2.6.5 and
Section 2.2.6.6).

It can be particularly challenging for retailers to establish effective improvement mechanisms
for supply chains where these chains:

. have many levels of supplier or subcontractors (see Case study 2.4);

. have a broad base of many hundreds, or thousands, of raw material suppliers (e.g. milk
and cotton);

. originate in developing regions where regulatory requirements and/or enforcement are
weak.

These features are increasingly common for globalised product supply chains, and the latter two
features are associated with high improvement potential. Small scale farmers are often
associated with under-developed farming practices. Meanwhile, retailers and branded product
manufacturers are often the only entities in a position to effectively influence the social and
environmental performance of suppliers in regions where regulatory control is weak. Despite
the challenges of doing so, retailers are wise to exert more supply chain control in such regions,
to protect their reputation from supply chain 'scandals.

Many retailers have established mechanisms to control socia conditions (employment, health
and safety) throughout important supply chains — in particular for apparel supply chains
following heightened public awareness of poor working conditionsin apparel factories since the
early 1990s. Retailer codes of conduct and contractual agreements for suppliers typically focus
on socia conditions (see Table 2.28 in Section 2.2.3), but are increasingly including
environmental criteria. However, few retailers demonstrate a level of control over supply chain
environmental performance equivaent to the best third-party certification schemes indicated in
Table 2.29, and at best such control is effectively exerted over a small number of priority supply
chains.

Figure 2.84 provides an overview of the main control options available to retailers. If retailers
do not delegate supply chain control to third party certification, they may need to establish
collaboration with first tier suppliers to obtain information about their operations, and the
operations of second-tier suppliers and sub-contractors. It may be necessary to approach second
tier suppliers for further information, but this is complicated in the absence of contractual
agreements between the retailer and these suppliers. Tracking down entire supply networks is
often not feasible, and it is therefore important that critical control points are identified in
relation to:

. influence over relevant processes driving environmental impact (section 2.2.6.2)
. potential for control through specification of verifiable requirement criteria

Two principal mechanisms can be used by retailers to influence the environmental performance
of suppliers beyond the first-tier, the first aform of control, the second a form of influence:
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. contractual agreements with first-tier suppliers that place responsibility for ensuring
second-tier supplier performance with them
. targeted intervention directed at key lower-tier suppliers to encourage them to implement

better management practices.

Figure 2.84 indicates a hierarchy of the main control options available to retailers, in order of
thelevel of control they exert over supply chains (highest first).

1. Delegation of environmental performance regulation to certification organisations (i.e.
exclusively purchasing certified products — see Section 2.2.6.4 and Section 2.2.6.8).

2. Mandatory environmental requirements for first tier suppliers (e.g. IKEA's IWAY Code of
Conduct (Case study 2.6). These may be enforced by retailer or independent auditing.

3. Mandatory environmental requirements for second tier suppliers (e.g. H&M's restricted
chemical list in Case study 2.4; IKEA's Forestry Standard in Case study 2.6). These can be
enforced through product testing (e.g. for chemical residues) and requirements for detailed
record keeping.

4. Intervention to encourage better practices by benchmarking suppliers against best
performers and disseminating best practice techniques (e.g. H&M's Cleaner Production
Programme in Case study 2.4 or Sainsbury's DDG in Case study 2.8). This may be applied
to any tier of the supply chain.

RETAILER J
e.g. Code of 2 €g. BF_’ diss-: e.g. Bench- : 4
Conduct emination marking ¥
___________ ETITIE I
L . | Second tier Third tier
1 First tier supplier] 3 | . 3 supplier and
i supplier
I CELLEL ST (TTTIT p|__ beyond |
| E E i

CERTIFICATION ORGANISATION
===p- Control (strong influence) == \oluntary influence

1 = cettification 2 =requirement 3 =indirect requirement 4 = assistance

Figure 2.84: The major control options available to retailersto exert influence over their supply
chains

Thelevel of control does not necessarily correlate with environmental improvement potential. A
large portion of supply chain improvement potential is located at the supply chain base, where
retailer control is often lowest. For these suppliers, including farmers, well-targeted intervention
to improve the performance through the dissemination of BMPs can be more effective than
indirect requirements expressed in contracts with first-tier suppliers. Examples of this include
the Better Cotton Initiative (Case study 2.7), H&M's Cleaner Production Programme (Case
study 2.8), and Sainsbury's Dairy Development Group (Case study 2.8) in Section 2.2.6.6.

Front-runner retailers employ a number of methods simultaneously to effectively drive
improvement across different supply chains, or different levels of supplier within the same
supply chains. Two Swedish retailers, H&M and IKEA, publish their approaches to the
identification of chains of custody and the establishment of control points for key supply chains
(Case study 2.4, and Case study 2.6 in Section 2.2.6.5). In addition, C& A intervenes at different
levels in the apparel supply chain to increase organic certification (Case study 2.11 in Section
2.2.6.8).
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Achieved environmental benefits

As with environmental impact assessment (Section 2.2.6.2), identifying chains of custody and
establishing control points is a prerequisite for improving the environmental performance of
supply chains. This technique enables retailers to address supply chain hotspots, and is a direct
prerequisite for retailers working with suppliers to improve their environmental performance
(Section 2.2.6.5 and Section 2.2.6.6). The environmenta benefits listed in those sections are
therefore attributable to the identification of supply chain improvement mechanisms as
described in this technique.

Appropriate environmental indicator

Retailer performance in this techniqueis ultimately reflected in indicators for Techniques 4 to 6,
and Technique 8 (Section 2.2.6.4 to Section 2.2.6.6, and Section 2.2.6.8). The ideal summary
indicator for retailer performancein thistechniqueis:

. the percentage of total sales represented by products from supply chains that are
environmentally improved through use of certification, or retailer standards, or
intervention.

An easier to calculate dternativeis:

. the number of priority product supply chains that have been extensively environmentally
improved (improved products represent at least 50 % of sales value within the group)
through application of best practice techniques.

Cross-media effects

There are no significant direct cross-media effects associated with this technique. Retailers need
to balance environmental and socia impacts when deciding on priority stages, processes and
criteriato influence within supply chains, asreferred to in Section 2.2.6.2.

Operational data

Environmental criteria can be integrated into existing mechanisms of supply chain control for
socia standards, for example by being added to existing lists of socia criteriathat suppliers are
expected to comply with, as defined in contractual agreements or codes of conduct (Section
2.2.6.5). For specidlist retailers, systematic and regular auditing of al major suppliers is
possible (H&M and IKEA: Case study 2.4 and Case study 2.6 in Section 2.2.6.5), whilst for
grocery retailers it is important to target high-risk supply chains based on environmental
assessment (Technique 2 in Section 2.2.6.2), and further to target high-risk suppliers for
auditing according to criteria such as location — for example, IKEA's approach to targeted wood
supplier auditing outlined in Case study 2.6. The WWF's Global Forest and Trade Network
provides an online guide to the responsible sourcing of forest products that may be of use for
other products: http://sourcing.gftn.panda.org/index.php?id=1

Owing to diverse supply chains containing large numbers of suppliers, and practicalities of
compliance assessment, environmental criteria contained in general supplier agreements of large
retailers are often basic, and do not adequately address environmental hotspots. To drive
significant environmental improvement, product- and supplier- specific criteria are required
(e.g. H&M's requirement for wet-process suppliers to comply with BSR Water Quality
Guidelines, and IKEA's Forestry Standard).

Retailers can exchange compliance information regarding specific suppliers through systems
such as the UK-based Sedex supplier ethical data exchange system (over 400 members, of
which M&S, Tesco and Waitrose are founding members;
http://www.sedex.org.uk/sedex/go.asp?u=/WebSite/home& pm=6& |ocation=Home) in order to
optimise supplier selection and auditing processes. The scope of Sedex is being expanded to
consider some basic environmental criteria, and this should assist retailers to select suppliers
based on such criteriain the future.
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Figure 2.85 indicates how front-runner retailers can use a combination of control mechanisms,
targeted for specific product groups and product ranges, to comprehensively improve their
product assortment. This includes use of third party certification, retailer-defined requirements,
and collaboration with other retailers to enable more efficient auditing of common requirements.

Applicability
Any retailer can identify the most effective supply chain improvement mechanisms:

. for large retailers with private labd products, al aspects of this technique can be
implemented.

. for small retailers, this technique is restricted to identification of priority products for
choice editing or green procurement based on third-party certification.

Economics

No economic data were provided, but supply chain control and auditing costs are small in
relation to the potential costs associated with reputational damage from product or supply chain
'scandals.

When comparing the cost of third party certification (Technique 4) with the implementation of
retailer-defined criteria (Technique 5), retailers should carefully consider the effectiveness and
value-added of the control mechanisms, both in terms of environmental effectiveness and
consumer perception (see Section 2.2.6.5).
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Casestudy 2.4: H& M's comprehensive approach to management of a complex supply chain

Code of Conduct

In 2009, H&M had 700 suppliers operating 1900 apparel factories (H&M, 2010). In 1997, H&M drew up
a Code of Conduct (CoC), last updated in 2009, containing eight sections: Legal requirements; Child
labour; Safety; Workers' rights; Factory conditions; Housing conditions; Environment; Monitoring and
compliance. The last section includes standards on waste and chemical management procedures. A five
point grading system is used to measure supplier compliance with the CoC: Permanently rejected;
Rejected; Temporary; Insufficient; Satisfactory. All new suppliers must meet ‘Temporary Grade', and are
allowed six months to achieve the 'Insufficient’ grade. Suppliers are rejected if they move down to
‘Temporary' grade.

Compliance is monitored by 70 auditors who implement H&M's Full Audit Programme (FAP) across all
apparel factories (direct suppliers and subcontractors). In 2008, 2509 CoC compliance audits were
performed (1145 in the Far East, 615 in Asia, 749 in Europe, the Middle East and Africa), taking up to six
person-days each. 254 production units were graded 'Rejected’ (contracts suspended) and one supplier
was permanently rejected. In 2008, 515 audits on potential new production units resulted in 138 graded
'Rejected’ (H& M, 2009).

Restricted Chemicals

A wide range of chemicals are used in textile production. H& M's suppliers are contractually bound to
comply with a list of banned substances which must not be used, or used only in limited quantities. The
list was composed in 1995, and was most recently updated in 2008 (Appendix A4) to include over 180
substances. Sensitive analytical methods such as gas chromatography high-resolution mass spectrometry
are used to detect ultra-trace quantities in tens of thousands of compliance tests carried out every year.
Suppliers are trained to enforce chemical restrictions compliance among sub-contractors.

Waste water limits

Since 2006, H&M have required all suppliers to comply with BSR Waste Water Quality Guidelines
(Appendix A3). All suppliers with wet processes (textile finishers) are requested to submit results from
standard water quality tests conducted by H&M-approved laboratories. Where limits are exceeded,
suppliers are requested to devise draft action plans. Suspicious (e.g. very low) reported values are
investigated with unannounced visits. The FAP aso checks waste water plant management and sludge
handling. In 2009, waste water quality was assessed for 198 wet-process production units. 78.8 %
suppliers reported BODs within the lowest threshold (30 mg/l); 93.3 % suppliers reported COD within the
lowest threshold (200 mg/l); and 76.3 % suppliers reported TSS within the lowest threshold (30 mg/l).

Reaching beyond first-tier suppliers

Much of the lifecycle environmental impacts of H&M products arise lower down on the production chain,
beyond first-tier suppliers directly contracted by H&M. In addition to placing responsibility for sub-
contractor requirements with first-tier suppliers (above), H&M implement a Cleaner Production
Programme aimed to improve the environmental performance of fabric dyeing mills (Case study 2.9 in
Section 2.2.6.5 and participate in the Better Cotton Initiative (Case study 2.7 in Section 2.2.6.5).
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Figure 2.85: Flow chart representing the comprehensive control Coop Switzerland exerts over

food product suppliers, including third party certification and auditing by Coop
Switzerland and collaborating retailers

Source: Information from Coop Switzerland (2010) and own elaboration

Driving forcefor implementation

Greater control over supply chains has been shown to improve business performance in general
(Accenture, 2009), and can add value to product assortments. In the medium term, the most
successful retailers will be those that ensure their supply chains are sustainable in the context of
increasing resource scarcity and environmental carrying capacity (see Section 0).

Referenceretailers
C&A, Coop Switzerland, H& M, IKEA, M&S, Sainsbury's.
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2.2.6.4 Choice editing and green procurement of priority product groups
based on third party certification

Description

This technique describes how retailers can demand widespread certification (i.e. target of 100 %
within priority product groups) according to third party environmental standards. These
standards are broadly classified as basic (Table 2.43), improved (Table 2.44), or exemplary
(Table 2.45) — according to the rigour and comprehensiveness of environmental requirements,
as outlined in Section 2.2.5.2, and apply to the product or to the supplier. Retailers may require
100 % certification according to exemplary standards where these standards relate to sustainable
harvest rates (i.e. FSC and MSC), but universal certification is not regarded as best practice for
front-runner ecological standards such as official environmental labels (e.g. EU Ecolabel) and
organic (see Section 2.2.6.8). Retailer performance is indicated by the highest achieved (or
target) certification rate, for the highest classification of standard. Performance is assessed, and
best practiceisidentified, at the level of individual product groups.

Consumers are often overwhelmed with information about products. Horne (2009) reports that
97 % of consumers think there istoo much information on products, and consumers do not trust
retailers’ environmental claims about their products (in contrast, NGO claims are widely
trusted). This may partially explain the considerable deficit between the high proportion of
consumers who claim that environmental considerations are important to them when buying
products and the proportion of consumers who actually select products based on environmental
criteria (IBM, 2008; EC, 2009). In fact, many consumers may implicitly assume that products
available to them are sustainably produced and sourced. Ensuring that products comply with
minimum environmental standardsis regarded by front-runner retailers as a 'gate-keeper' duty to
their customers (Hofer, 2009), and is an effective way for retailers to mitigate against
reputational damage that can arise from product 'scandals.

The most robust method for retailers to ensure that their supply chains comply with defined
environmental performance criteria is to require third party certification according to relevant
and widely-recognised environmental standards. This technique is implemented through choice
editing and green procurement. For large retailers, widespread green procurement necessitates a
plan to require existing suppliers to become certified according to appropriate third party
standards. Where appropriate third party standards are available for a particular product group,
as determined through the application of Technique 2 (Section 2.2.6.2) and Technique 3
(Section 2.2.6.3); requiring suppliers to become certified according to these standards is
preferable to the requirement for compliance with retailer-defined standards (Technique 5 in
Section 2.2.6.5), asindicated in Figure 2.78 (Section 2.2.6), because:

. third party certified standards are usually the strongest and most comprehensive form of
supply chain control available to retailers (section 2.2.6.3);

. coordinated use of common widely-recognised standards across retailers and branded-
product manufacturers represents the most efficient approach to widespread supply chain
improvement;

. third party standards are the most transparent and credible indicators of environmental
value-added for the consumer;

. coordinated use of common widely-recognised standards reduces label proliferation and
enhances consumer recognition of environmental value-added.

Choice editing may involve the complete removal of particular products from retail assortments
in response to strong environmental concerns. For example, a number of retailers do not stock
acutely endangered fish species (e.g. those on the red lists of Greenpeace, IUCN or MSC). A
recently published report highlights the role that choice editing by retailers could play in
promoting diet changes associated with health and environmental improvements in Europe (EC,
2009). Buying products certified as locally or regionally produced (i.e. within Europe) is a way
to ensure that the worst practices in global supply chains are avoided (Table 2.43). However, it
is preferable that retailers require certification beyond basic standards, and require improved
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(Table 2.44) or exemplary (Table 2.45) standards that can be applied to products and suppliers
from across the globe.

There is overlap between the application of this technique and Technique 8 — encouraging
consumers to buy front-runner ecological products (Section 2.2.6.8). Technique 8 focuses on
ISO Type-l labelling for consumers, whilst this technique emphasises retailer use of business-
to-business certification to screen products before they are offered to consumers. Nonetheless, it
is important for retailers to communicate their choice editing and green procurement actions,
and the consequent supply chain improvement, to consumers through advertising, information
displays, and product labelling.

Leading retailers contribute to the development of third party product standards, along with
stakeholders from NGOs and industry. Migros was largely responsible for initiating the
Roundtable on Sustainable palm Oil (RSPO) that has developed a palm oil certification
standard. It is important that retailers keep track of the evolution of existing standards, and the
introduction of new ones. One important new standard close to completion is the Aquaculture
Stewardship Council standard: http://www.ascworldwide.org/. Where it involves coordinated
development of widely recognised international standards, participation in standard
development by retailers can reduce the risk of 'standard proliferation’, and thus represents best
practice (see Section 2.2.6.7).

Achieved environmental benefits
The environmental benefit achieved by requiring products to be certified according to third
party standardsis a function of:

. the difference in environmental performance between suppliers of certified and non-
certified products (i.e. the additionality of environmental requirements beyond prevailing
environmental performance)

. the volume of conventional products replaced by certified products (approximate to
additional sales of certified products).

This cannot be calculated precisely, but can be estimated for particular impacts.

The environmental improvement potential associated with implementation of BMPs across
small farms in developing countries is considerable. Case study 2.7 in Section 2.2.6.6
summarises the substantial improvements in the environmental efficiency of cotton production
achieved by farmers participating in the BCl scheme. Three year data for trial farms in India
indicate that water use has been reduced by 49 %, pesticide use by 81 % and fertiliser use by
18 %, on average. For trial farms in Pakistan, the equivalent reductions are: 32 % for water use,
32 % for pesticide use, 38 % for fertiliser use (WWF, 2010). Meanwhile yields and gross
margins increased.

To provide an indication of environmental benefits associated with the implementation of this
technique, the main features and environmenta benefits associated with widely used standards
are displayed in Table 2.43, Table 2.44 and Table 2.45 — for standards classified as basic,
improved and exemplary, respectively.
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Table2.43:
groups

Widely-used third party basic environmental standards applicable to product

Standard

Features

Main environmental
benefits

GG: Globa Good
Agricultural  Practice
(GAP) and
benchmarked
standards

The GlobalGAP standard is widespread (94 000
certified producers in over 100 countries), and is
primarily focused on food hygiene and health and
safety. Environmental protection arises from site
management and waste disposal 'musts’ (see Table
2.31in section 2.2.5.2) and various 'recommended'
measures to reduce erosion and water use
(Global GAP, 2009)

Avoids excessive use of
resources and bad
environmental practices

Greenpeace, the IUCN and MSC have listed fish

! i , species from particular regions that are likely to | Preserves acutely
RLF: Red-listed fisn come from unsustainable fisheries (Greenpeace, | endangered fish species
2010; IUCN, 2010; MSC, 2010).
A number of certification schemes guarantee that | Avoids worst
NPC: Nationa (or products have been sourced within a particular | environmental
; io.n al) Product European country or region, including the Red | management practices
ggf tification Tractor (Assured Food Standards, 2010) in the UK | employed in some poorly
and Suisse Garantie (Suissegarnatie, 2010) in | regulated developing
Switzerland. countries

OT: Oeko-Tex 1000

The Oeko-Tex 100 standard precludes the use of a
range of banned and harmful substances in textile
products, enforced through analysis of products
for residues. In addition to these requirements, the
Oeko-Tex 1000 standard requires textile
processing facilities to comply with basic
environmental management criteria, including
emission limits for waste water and air emissions
(Oeko-Tex, 2010).

Avoids worst ecotoxicity
impacts

Safeguards air and water
from intense pollution
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Table 2.44: Widely-used third party improved environmental standards applicable to product
groups
Standard Features Main envwo_nmental
benefits

Farmers must comply with basic minimum
environmental principles and criteria for initia RedUCes resource consumotion

BCI: Better | certification, and demonstrate continuous ; } P

L ) . ; Reduces soil erosion
Cotton Initiative | improvement  through  compliance  with

additional environmental criteria in subsequent
years — see Case study 2.7 (BCI, 2010)

Reduces water and air pollution

Avoids agricultural encroachment

BCRSP: Basel | Established in 2004 by Coop CH and the WWF, into hiah coNsServation ar
Criteria on | the BCRSP is composed of 37 criteriarelating to 9 cas
. . S Reduces resource consumption
Responsible Soy | environmental management and minimization of ; .
; o Reduces soil erosion
Production chemical inputs. : .
Reduces water and air pollution
Comprises 48 metric benchmarks for sugarcane
farmers and processors, based on five key | Avoids agricultura encroachment
BSI: Better | sections, including Obey the Law; Production | into high conservation areas
Sugarcane and Processing; Biodiversity and Ecosystems; | Reduces resource consumption
Initiative Continuous Improvement. Contains rigorously | Reduces soil erosion
defined, performance-based standards — see | Reduceswater and air pollution
Table 2.46 (BSI, 2010)
. Based on ten unacceptable practices, and a Code . .
4c:  Common Matrix comprised of 28 principles for which Avo'd.s agrlculturql encroachment
Code for the |, D : T into high conservation areas
green’, 'yellow' and 'red' criteria have been .
Coffee X o Reduces resource consumption
. defined (4C Association, 2010). Farmers and ; .
Community rocessors must achieve an average of 'yellow' Redlces soil erosion
Association PrOCESSOrs T S y Reduces water and air pollution
across principles
Th|s_exemplary social standard contains detailed Avoids encroachment into high-
requirements for land use and good .
X . conservation-value areas
e environmental management  practices  for .
FT: Fairtrade ; . A Reduces resource consumption
farmers, including biodiversity management and . i
. e . - Reduces soil erosion
nutrient and pesticide application restrictions Reduces water and air pollution
(Fairtrade, 2009) P
PEFC: The PEFC endorses national certification Avoids encroachment into high-

Programme for
the Endorsement
of Forest
Certification

systems and requires compliance with more than
200 criteria for sustainable forest management,
including environmental requirements aimed at
maintaining and enhancing forest resources and
biodiversity

conservation-value areas
Reduces resource consumption
Reduces soil erosion

Reduces water and air pollution

RA: Rainforest

The Rainforest Alliance Certified sea (SAN,
2010) applies to over 100 types of crops and
livestock from Africa, Latin America, Asia and
Hawaii. Farmers must comply with at least 80 %

Avoids encroachment into high-
conservation-value areas
Reduces resource consumption

Alliance of applicable social and environmental criteria ; :
) s T L Reduces soil erosion
from alist of 100 criteria within ten principles, : .
. . o : Reduces water and air pollution
including specific requirements for good
environmental management
The RSPO standard (RSPO, 2007) is based on
) five principles, including environmental | Avoids agricultura encroachment
RSPO:  Round - : . . . :
Table on reeponsblllt.y and good agnc_:ultyral practice, | into high conservation areas
. and contains 39 and criteria regarding | Reduces resource consumption
Sustainable e . : ; .
Palm Oil traceability and social and environmental | Reduces soil erosion

performance. RSPO certification and trading is
outlined in Case study 2.5.

Reduces water and air pollution
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Standard Features San %n;a:(ref(??gwental
The RTRS standard (RTRS, 2010) was finaised
in 2010 and is based on five principles, Avoids agricultural encroachment
RTRS  Round including environmental responsibility and good into high .

) icultural practice. Guidance is provided for gh conservation areas
Table on | 2greutur fi b I > IS pro\ Ludi Reduces resource consumption
Responsible Soy 98 Speci ied compliance criteria, inc uding Reduces soil erosion

requirements for environmental monitoring and Reduces water and air pollution
specific management plans that provide a
framework for continuous improvement.
Based on a code of conduct comprising 175
control points across 11 themes, including many Avoids encroachment into high-
relevant environmental requirements (see Table conservation-val ue areas
2.32 in Section 2.2.5.2). Mandatory control .
uTz . . - ; Reduces resource consumption
points increase from 95 in first year of Reduces soil erosion
certification to 152 in 4th year of certification, Reduces water and air pollution
and must be complied with where applicable to
operations (UTZ, 2010)
Table 2.45: Widely-used third party exemplary environmental standards applicableto product
groupsthat arerelevant for green procurement
Standard Features 2l ?ég;ﬁgnemal
FSC certification requires evidence of long-term
tenure and chain of custody documentation for Avoids encroachment into high-
forests and forest products. Ten principles and 56 conservation-val ue areas
criteria cover  traceability, socid and Maintains  and enhances
Forest environmental aspects.  The  overriding biodiversty and  ecosystem
Stewardship environmental requirement is to achieve functions
Council (FSC) sustainable harvesting that maintains or enhances RedlUces resource consumption
forest value, ecosystem integrity and biodiversity, Reduces soil erosion
enforced through requirements for monitoring Reduces water and air pollution
and management plans — see Table 2.33 in
Section 2.2.5.2 (FSC, 2002)
MSC certification is based on three principles and
associated criteria that require fisheries to be
sustainable. Specifically, MSC requires. (i)
maintenance and re-establishment of healthy | Preservation of endangered fish
Marine populations of targeted species; (ii) maintenance | species
Stewardship of the integrity of ecosystems; (iii) development | Maintenance of marine fishery
Council (MSC) and maintenance of effective fisheries | ecosystem integrity and
management systems, taking into account all | biodiversity
relevant biological, social, and environmental
aspects; (iv) compliance with relevant laws and
international agreements (MSC, 2010)

NB: Other important exemplary standards denote front-runner products that represent a small portion of the market,
and whose production is more appropriately stimulated by labelling and consumer demand (Section 2.2.6.8)
rather than green procurement

Appropriate environmental indicator
Indicators for this technique are divided into product supply chain indicators, and retailer
performance indicators.

For product supply chains, there are many relevant indicators of environmental performance, as
indicated in Section 2.2.6.2, that are used to assess compliance with third party environmental
standards. Environmental standards should contain specific environmental management
requirements (e.g. Table 2.32 in Section 2.2.5.2) or gquantitative minimum benchmarks (Table
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2.46 and Appendix A3), and possibly requirements for continuous improvement (e.g. the BCI:
Case study 2.7 in Section 2.2.6.5).

Table 2.46 contains some relevant environmental performance benchmarks contained within the
BSI certification standard launched in 2010. Compliance with the benchmarks is mandatory to
receive certification, along with a demonstrated commitment to continuous improvement.

Table 2.46: Some environmental performance benchmarks required by the Better Sugarcane
Initiative
Environmental impact Indicator Benchmark
Acidification SO, eq. < 5 kg/kg sugar
Ecotoxicity Pesticide use (active ingredient) < 5 kg/halyr
Energy use kJ < 2500 kJ/kg sugar
Eutrophication PO, eq. < 120 kg/halyr
Genera Environmental Management Plan I mplemented
Global warming burden CO, eq. < 0.4 t/t sugar
Material use kg < 11 kg/kg sugar

Natural habitat loss

% legally-protected or
conservation value areas used

high

0

Water consumption

Farm: < 50 I/kg cane
Mill: <20 I/kg sugar

Water pollution

Chemical oxygen demand (COD)

< 1 kg/t sugar

Source: BSI, 2010

Retailer performance with respect to product supply chain certification can be measured
guantitatively according to the following indicators:

. the percentage of products sold within a particular product group that are certified
according to a particular third party environmental standard, according to sales value;
. the environmental rigour and completeness of the third party standard, as broadly

indicated by categorisation according to basic, improved or exemplary.

Retailers may express certified percentages in relation to private label sales for particular
product groups, or to all sales for particular product groups in cases where branded products are
also certified. This should be clearly specified in reporting. A retailer may express 100 %
compliance with a basic environmental standard based on exclusion (e.g. Red List Fish) only
where all red-listed products (e.g. fish species) have been removed from the product group (e.g.
wild-catch seafood).

Where a portion of sales within a product group is certified to a higher standard than the
standard being reported (e.g. front-runner standards), this portion is included as certified to the
level of standard reported in this technique, but will also be reported separately in Section
2.2.6.8.

Table 2.47 displays current best practice in terms of third party standard certification of priority
product groups. Amongst food products, coffee, fats and oils, fruit and vegetables, seafood and
sugar are the products for which widespread or universal certification is most often required.
Many retailers have stopped selling critically endangered fish species such as eel and sturgeon
(Table 2.47) and many retailers plan to achieve 100 % RSPO certified pam oil by 2015 (Table
2.47). In addition, Coop Switzerland (persona communication) claims that approximately 1%
of overall food sales are Fairtrade certified, the highest apparent certification rate for Fairtrade.

Amongst non-food products, a number of retailers have minimum energy-efficiency
requirements for electronic goods based on energy ratings, with front-runner retailers only
selling appliances rated at least an A+. A number of retailers buy BCl-certified 'better cotton'.
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IKEA currently sources around 10 % of its cotton from BCI farmers, and has a target to source
100 % 'better cotton' by 2015 (IKEA, 2010). Meanwhile, 50 % of the wood sold in the
Kingfisher group was FSC certified in 2010, including 76 % of wood sold in the B&Q UK
division (Kingfisher, personal communication) (Table 2.47). The Kingfisher group is aiming for
100 % ‘well-managed' (FSC or PEFC certified, or Global Forest Network or WWF approved) or
recycled wood. B&Q UK achieved this target in February 2011 (Kingfisher, persond
communication).

Front-runner retailers are rapidly increasing the rate of third party certification across product
groups. Therefore, 'benchmarks of excellence' proposed in Table 2.47 are based on targets, and
should be interpreted as such. It is proposed that retailers and verifiersinterpret excellent retailer
performance for a specific product group thus:

. the retailer demonstrates on-track progress within the context of a detailed plan to achieve
the proposed benchmark.

Although this technique targets widespread certification of product groups, it may be
appropriate to express performance for more disaggregated product groups than the summary
product groups presented in Table 2.47. For example, red meat could be divided into beef, lamb,
pork products. Performance could be reported for specific fruit and vegetables. The following
indicator may be used to represent the extent of certification across entire product assortments:

. the number of product groups where more than half of sales are certified according to a
third party environmental standard.
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Table2.47:

as per centage of product group certified)

Performance of leading retailers and proposed benchmarks of excellence, with respect to independent certification of priority product groups (expressed

Product group clasitsg?i?:zzidon Applicable standards 2010 SIS [EEAETERS R Proposed benchmar k
Coffee, tea Improved AC, FT, UTZ 100 % FT5; 20 % 4C° 100 % 4C (2012)“° 100 % improved
Dairy Basic GG No data No data 100 % basic

Improved See retail er-defined standards (Technique 5) and improvement schemes (Technique 6)
Basic GG 100 % GG “S'AMERW 100 % basic
Fruit and veg | Improved FT 13 % FT“%100 % FT (bananas)>®
Improved See retail er-defined standards (Technique 5) and improvement schemes (Technique 6)
” 100%  RSPO  (2012)"%;
b | Fatsandoils | Improved RSPO  (Green Palm | 100 % Green Palm certificates"4S® (2015)CR'CS’M&SMG'SS’Z ;)M . 100 % improved
2 certificates), RTRS 100 % RTRS (2014)
O | Gran Basic GG NA NA 100 % basic
g products Improved See retailer improvement schemes (Technique 6)
S | o Basic GG | NA | NA | 100 % basic
ultry, eggs . - - - ,
8 Improved See retail er-defined standards (Technique 5) and improvement schemes (Technique 6)
Red medt Basic GG | NA | NA | 100 % basic
Improved See retail er-defined standards (Technique 5) and improvement schemes (Technique 6)
Seaf d Basic RLF (avoidance) | 100 %AD,CSICA,MG,M&SSSWE
(wil g (():at ch) Improved See retail er-defined standards (Technique 5) 100 % exemplary
Exemplary MSC 62 % MSC"%> 100 % MSC (2012)M%S
Basic GG NA .
Sugar Improved Fairtrade 100 % FTV45S (bagged sugar) 100 % improved
Household Exemplary See environmental labelled product sales (Technique 8)
Electronic Basic NA NA NA .
A | goods Improved A+ ER 100 Y%A +CSMG 100% 100 % improved
Q . Basic oT 100 % OT®" -
Q| Textiles Improved BCI 3% FT"S, 12 % BCI™ 100 % (2015)" 100% improved
& Improved See retail er-defined standards (Technique 5)
Z | Wood  and Improved See retailer-defined standards (Technique 5)
papgr ct A B&Q ss 90 % FSC (2012)5,
products Exemplary FSC 22 % FSC™; 76 % FSC™™~; 88 % FSC 100 % FSCA 100 % exemplary
NB: Applicable standard abbreviations as described in Table 2.43, Table 2.44 and Table 2.44.
AD = Axfood, CR = Carrefour, CS = Coop Switzerland, |A = IKEA, KR = Kingfisher, MG = Migros, RW = REWE, SS = Sainsburys, TO = Tesco, WE = Waitrose
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Cross-media effects

Where standards appropriate to particular product groups and their impacts are selected, there
should be no significant cross-media effects. However, for some product groups, retailers may
need to balance environmental requirements with requirements across different aspects of
sustainability (social conditions, anima welfare, health, etc.) when selecting appropriate
product standards.

Cross-media effects may be avoided by selecting standards that comprehensively cover socia
and environmental aspects, such as Fairtrade, or by requiring certification according to multiple
standards.

Operational data

Selection of appropriate environmental standards for product certification should be assessed on
a product-by-product basis. Table 2.34 in Section 2.2.5.1 indicates the product groups,
processes and environmental impacts addressed by some widely recognised independent
standards. Table 2.48 lists questions that can be used to determine the appropriateness of a
particular standard for a particular product group.

Table 2.48: Questions to assess the appropriateness of a product standard for a particular
product group

. Answer required

QUEIEn for selection
Is choice editing or certification the most effective improvement option, Yes
for this product group, asidentified in Technique 3 (Section 2.2.6.3)?
Does this standard address product supply chain hotspots identified in Yes
Technique 2 (Section 2.2.6.2)?
Do certification requirements represent significant environmental Yes
improvement (see classificationin Section 2.2.5.2)?
Is there a more widely recognised standard with similar environmental No
requirements?
Does the standard contain sufficient socia requirements, or is it Yes
compatible with another socid standard?
Are there a sufficient number of accessible suppliers already certified
according to this standard, or can existing suppliers be asked to achieve Yes
certification?
Is the net retailer cost of widespread certification proportionate to
medium-term benefits (considering pricing and marketing opportunities, Yes
public relations, medium-term business sustainability, etc.)?

Retailers can improve the efficiency of green procurement by forming alliances, such as the
Coopernic Alliance comprised of Coop Switzerland, Colruyt, Conard, E.Leclerc, and Rewe
Group. Such dliances can facilitate the exchanges of know-how and best practice, and lower
costs through pooled purchasing and efficient delegation of responsibilities. They assist the
establishment of standards so that they become widdy-recognised, and the implementation of
retail er-defined environmental requirements (Section 2.2.6.5).

The number of suppliers certified according to any particular standard is limited, and it is
unlikely that large retailers can simply shift to certified suppliers. Existing suppliers may be
reluctant or unable to incur certification costs. In such cases, retailers may be required to take a
more proactive approach than green procurement, and assist supplier certification. As referred
to in Section 2.2.6.5, Coop Switzerland, Migros and the Rewe are helping fruit and vegetable
suppliers in Italy, Morocco and Spain to comply with GAP standards by offering free advice
and training. Retailers including C&A, Coop Switzerland, IKEA and Rewe are working with
Indian cotton farmers to help them supply more sustainable cotton.
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Where products are commonly used as ingredients in final products (e.g. pam ail in soap and
food), universal certification of private label products may require extensive collaboration with
suppliers to ensure that they use only certified ingredients. In such cases, full implementation of
minimum standard certification goes beyond green procurement, and requires the establishment
of an additional chain of custody and control points (Technique 3in Section 2.2.6.3).

It is important that retailers keep track of the evolution of existing standards, and the
introduction of new ones. One important new standard close to completion is the Aquaculture
Stewardship Council standard

(http://www.ascworl dwide.org/index.cfm?act=tekst.item&iid=4& Ing=1).

Case study 2.5. Roundtable for Sustainable Palm Oil certification for more sustainable palm oil

Standard initiation

The RSPO initiative was established in 2002 by the WWF and industry representatives aimed at
developing sustainably-cultivated palm oil that does not involve the destruction of rainforests or wetland.
The initiative now has more than 340 members, including oil palm growers, product manufacturers,
retailers, banks, investors and non-governmental organisations (NGOs). RSPO headquarters are located in
Zirich, and the secretariat is based in Kuala Lumpur.

Palm oil certification

To become RSPO certified, palm oil growers must comply with specific criteria, including the avoidance
of recent encroachment into natural habitats and implementation of good environmental management
practices (RSPO, 2007). However, owing to the difficulties of physically separating RSPO-certified palm
oil throughout the supply chain, a trading scheme for sustainable palm oil was established so that
purchasers can stimulate sustainable production through the purchase of credits (RSPO, 2010). This is
based on certification according to four models:

1. identity preserved: RSPO-certified palm oil or derivative products are traceable to a specific mill
supplied by certified plantations;

2. segregation: RSPO-certified palm oil or derivative products are traceable to a number of certified
plantations and mills;

3. mass balance: matches the quantity of sustainable palm oil demand from end-users with RSPO-
certified palm oil production within specific (but not RSPO-exclusive) supply chains;

4. book and claim: provides tradable certificates (e.g. 'Green palm' certificates) for RSPO-certified palm
oil to the supply base who can then sell these certificates to end-users who would like specific volumes of
sustainable palm ail.

These models offer progressively lower levels of traceability and 'level of claim’ for the end-users (from 1
through to 4), and also progressively lower green procurement costs.

Retail contribution to standard development

Migros initiated the process of devising a palm oil standard through collaboration with WWF. A number
of retailers were involved with establishing the RSPO standard in 2002: Aarhus United UK Ltd, Migros,
Sainsbury's and Unilever. Currently, 23 retailers are active members of the RSPO, and many retailers buy
RSPO-certified palm-oil (Table 2.47).

Applicability

Any retailers can implement choice editing and green procurement, athough only larger
retailers can influence suppliers to become certified according to third party standards
(including by providing assistance: e.g. Section 2.2.6.5).

This technique is applicable to all product groups for which appropriate and widely applicable
third party environmental standards are available. Third party standards may not cover all
relevant environmental aspects and processes along the supply chain, and widely applicable
improved level standards are not available for all product groups (see Table 2.34 in Section
2.25.1). These product groups may be targeted for supply chain improvement through
intervention by front-runner retailers, as described in subsequent techniques.
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Economics

No specific economic data were provided. Compliance and certification costs are directly borne
by suppliers, but may be shared between suppliers and retailers. Leading retailers provide
financial assistance to suppliers to meet certification costs (e.g. Coop Switzerland for
Global GAP compliance).

For suppliers, compliance costs should be balanced against maximising the market available for
their products, and any price premiums they may consequently demand.

For retailers, costs should be balanced against reputational and medium-term business supply
chain risks associated with unsustainable practices, and against price and marketing premiums
they may consequently realise.

Driving forcesfor implementation

Retail demand, and the realisation of product price premiums, motivates suppliers to invest in
certification according to third party standards. For retailers, al of the driving forces listed in
Section 0 are relevant, but the following are particularly important for implementing widespread
compliance with independent minimum standards:

. environmental awareness and responsibility

. consumer demands
. devel oping potentially more profitable value-added product ranges
. enhancing image and reputation

. reducing the reputational risk from ‘product scandals
. future-proofing supply chains.

Referenceretailers
See Table 2.47. Overdl front-runner retailers include Coop Switzerland, Migros, M&S and
Sainsbury's.
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2.2.6.5 Enforce environmental requirements for suppliers of priority
product groups

Description

When improving the environmental performance of priority product groups identified following
product supply chain environmental assessment (Section 2.2.6.2), it is preferable that retailers
use certification according to widely recognised third party standards (Technique 4 in Section
2.2.6.4). However, asindicated in Table 2.34 in Section 2.2.5.1, some core product groups are
not well represented by third party standards, particularly standards associated with an improved
level of environmental performance as classified in Section 2.2.5.2. Where it is not possible to
use third party standards to drive improvement of priority product groups, retailers can drive
product improvement by establishing and enforcing their own environmental requirements
across private label suppliers. This technique refers to the widespread application of
environmental requirements across the suppliers of priority product groups.

In some cases, product specifications enforced through the quality assurance process may
indicate that suppliers have complied with basic environmental management regquirements.
Enforcing restricted chemical lists through product testing for residues and supplier auditing is
an integral part of product quality assurance that can reduce the risk of toxic spills and diffuse
ecotoxicity impacts (and worker poisoning) during the production process. Retailers may
implement such product specifications simply to ensure compliance with legislation in dl
countries where they operate (e.g. H&M's restricted chemical list: Appendix A2). Consumer
concern over exposure to substances potentially harmful to health(*®) is another strong driving
force for implementing such requirements. Whilst it is basic good practice to integrate chemical
restrictions into quality assurance systems, best practice in this technique goes considerably
beyond such requirements to include auditing of suppliers against specific criteria based on
well-defined control points (Technique 3 in Section 2.2.6.3). Best practice includes:

. universal application across all suppliers of the target product group(s)
. establishment of specific and enforceable environmental requirements
. enforcement of supplier compliance using a systematic auditing and sanctions.

To be enforceable, retailer environmental requirements must be written into supplier contracts
or binding codes of conduct. As referred to in Section 2.2.6.3, H&M and IKEA enforce specific
basic environmental requirements in their respective codes of conduct (IKEA, 2008, H& M,
2010). Both of these retailers extend environmental requirements beyond first tier suppliers, and
target relevant suppliers with specific additiona requirements to address environmental hotspots
(see Section 2.2.6.3). In particular, H&M requires all suppliers with wet processes (textile
finishers) to comply with the BSR Water Quality Guidelines (Case study 2.4), whilst IKEA
requires all wood suppliers without FSC certification to comply with their Forestry Standard
(Case study 2.6). In the UK, B&Q are publishing a series of procurement standards for various
product groups (B&Q, 2010). The Paint Buying Standard (B&Q, 2010a) requires transparent
accounting and labelling of paint VOC content, but also precludes procurement of products
with misleading environmental labelling such as ‘environmentally friendly', ‘environmentally
safe’ and 'ozone friendly'.

Front-runner retailers use supplier requirements to complement and assist widespread
certification according to third party standards. IKEA have a long term target to source al the
wood used in their products from FSC-certified suppliers (Table 2.47 in Section 2.2.6.4).
However, most IKEA suppliers are from regions where low-cost forestry operations are
associated with poor environmental management and where few suppliers are FSC certified.
IKEA argue that implementing their Forestry Standard (Case study 2.6) in these supply regions

(*) E.g. pentachlorophenol in leather goods, carcinogenic aromatic amines in textiles, tributyl tin compounds in textiles, assorted
pesticides in food products.
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accelerates the diffusion of more sustainable practices, and can encourage certification
according to third party standards. Similarly, many retailers are aiming for 100 % MSC
certification of wild catch fish sales, but this will take a number of years to achieve based on
current certification rates. In the meantime, retailers can work with seafood experts to select fish
from more sustainable sources. Both Greenpeace and WWF provide lists of endangered fish
species from particular stocks that should be avoided (avoidance represents a basic standard),
and sustainable alternatives (widespread stocking of which represents an improved standard).
The process of shifting procurement towards sustainable supplies that are likely to become MSC
certified also improves the security and long-term trading potential of fish supply chains.

Achieved environmental benefits

The environmental benefits associated with retailer environmental requirements for suppliers
can be smilar to environmental benefits associated with third party certification (Section
2.2.6.4), but depend on both the specific requirements, and the rigour of enforcement. Typically,
retailer requirements are less specific and comprehensive than the requirements of third party
standards, and compliance verification is less transparent. Consequently, retailer requirements
are primarily classified as equivalent to basic or improved third party standards outlined in
Section 2.2.5.2. Table 2.49 summarises the most widely applied environmental requirements
relevant to this technique, indicates their equivalence with third party standards, and list the

associated environmental benefits.

Table 2.49: A summary of the main requirements enforced by retailers across all suppliers of
specific priority product groups, and associated environmental benefits
. Environmental
Requirement Features benefits
Front-runner retailers are minimising transport of seasonal
perishable goods by airfreight through regional (*) sourcing. | Avoids high  specific
AFA: Air- | In some cases, air freight may be preferred over local | emissions of GHG, NO,
Freight production in heated greenhouses, particularly where | and hydrocarbons at
Avoidance employment is created in developing countries. Front-runner | high-altitudes where
retailers offset 'residual’ air freight CO, emissions (Coop | they are most damaging
Switzerland, 2010). Equivalent to basic third party standard.
B&Q has published a list of buying standards for product | 2V0lds  paticulaly
] . ) : : . . ) harmful substances and
BS: Buying | groups including chemicals, energy-using products, invasive . :
. T . ; . obvious environmental
Standards plant species, lighting, paint, peat, timber, water-using h )
otspots, improves
products (B&Q, 2010). C
resource efficiency
Many retailers have lists of restricted chemicals that | Avoids use of, and
suppliers must not use, or can use only with justification and | contamination from,
CR: Chemical | permission. Restricted chemical criteria usually apply to fruit | particularly harmful
Restrictions and vegetables (e.g. Rewe, 2010), and textiles (e.g. H&M, | substances. Can reduce
2010), and are enforced through systematic or random | local air, water and soil
chemical analyses Equivalent to basic third party standard. pollution
Many retailers have some form of code of conduct that | Avoids worst practices,
suppliers are required to sign. Front-runner retailers ensure | especially with respect
. compliance with specific criteria through extensive auditing | to hazardous chemical
CoC: Codes . ; . -
combined with compliance training and enforcement | management and
of Conduct ) . S , .
mechanisms such as contract suspension or termination (e.g. | disposal. Avoids acute
H&M, 2010; IKEA, 2008). Equivalent to basic third party | local air, water and soil
standard. pollution.
DFA: M&S has a target to ensure that no agricultural product Qgg?;gsforeﬂgon gznrg
Deforestation | suppliers use land that was recently cleared of forest to make ECOSySIE
X ; damage, biodiversity
Avoidance way for agriculture (M& S, 2010). o
loss and GHG emissions
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Requirement Features ETArEmETE!
™ benefits
Many retailers pursue a policy of regional or local sourcing
RSP for fresh products such as milk, fruit and vegetables when in
N season, and meat. Sourcing from within Europe ensures that | Avoids worst
Regionally . ) . : : _
Sourced supp_llers are subj ect to basic regulatory envi ro_nmental _enwronmental practices
requirements. Sourcing products from nearby suppliers can | inlessregulated regions
Products e . -
reduce transport emissions, and improve traceability (e.g.
Sainsbury's, 2010). Equivalent to basic third party standard.
A number of retailers use information from independent Pr@ervanon. , of
! ! ; endangered fish species
SFS: experts, such as Greenpeace and MSC, to identify ; -

. . . s . Maintenance of marine
Sustainable sustainable (but not necessarily certified) fish sources (e.g. fisher ecosvstem
Fish Sourcing | Waitrose, 2009). Equivalent to improved third party | . y Y

integrity and
standard. S
biodiversity
\C,Z\iJ(rgnGiiance Some retailers require textile suppliers with wet processes to Reduced water pollution
omp comply with BSR Water Quality Guidelines (BSR, 2010), . P
with BSR - f hemical (ecotoxicity and
Water Quality comprising a set of waste water chemical parameters (see eutrophication)
Standard Appendix A3). Equivalent to basic third party standard.
The IKEA Forestry Standard includes requirements to | Maintenance of forest
IFS: IKEA | implement wood tracesbility, to avoid illegal deforestation, | ecosystem integrity and
Forestry and to protect virgin and high nature value forests. 10 % of | biodiversity
Standard wood was audited in 2009 (IKEA, 2010). Equivalent to | Avoidance of net forest
improved third party standard. loss

(*) In this instance, 'regional’ refers to a geographic area within range for rail, road or water-based transport (rather
than necessitating air transport). Many retailers are pursuing this by increasing sourcing from within the countries

of sae.

Environmental indicators
Relevant environmental indicators to assess supplier environmental performance are referred to
in Table 2.46 of Section 2.2.6.4 and Case study 2.7.

The most relevant indicators of retailer performance with respect to implementing retailer-
defined minimum environmental requirements for products and suppliers are:

. the percentage of private label products sold that comply with particular retailer-defined
environmental requirements, expressed in relation to total sales value within the relevant
product group;

. the environmental rigour and completeness of the particular retailer-defined requirements,
as broadly indicated by categorization according to basic, improved or exemplary.

Where a portion of sales within a product group is certified by athird party to an equivalent or
higher standard than the regquirements being reported, this portion is included as compliant with
the requirements reported in this technique, but will aso be reported separately in Section
2.2.6.4 or Section 2.2.6.8.

Table 2.50 provides an overview of the performance of front-runner retailers with respect to
implementing retailer-defined requirements. The most common requirements are basic code of
conduct requirements and chemical restrictions — targeted at fresh fruit and vegetables and
textile products in particular. Table 2.50 explicitly refers to codes of conduct only where they
are demonstrably based on specific and enforced criteria of relevance to the product group.

Benchmarks of excellence proposed in Table 2.50 are mainly based on targets, and retailer
compliance should be interpreted for each product group as per Technique 4 (Section 2.2.6.4):

. the retailer demonstrates on-track progress within the context of a detailed plan to achieve
the proposed benchmark.
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Although this technique targets widespread implementation of product requirements, it may be
appropriate to express performance for more disaggregated product groups than the summary
product groups presented in Table 2.50. The following indicator may be used to represent the
extent of influence of retailer requirements across entire product assortments:

. the number of product groups where more than half of sales comply with retailer-defined
environmental requirements.

Cross-media effects

Retailer requirements should focus on reducing the most important environmental impacts for
particular product groups, without shifting impacts to other areas. There may be trade-offs
between different aspects of sustainability — for example between environmental and animal-
welfare standards with respect to free-range farming, and between environmental and socia
standards with respect to sourcing perishable products from geographically distant developing
countries.
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Table 2.50:

groups (expressed as per centage of product group certified)

Performance of leading retailers and proposed benchmarks of excellence, with respect to application of retailer-defined standards for priority product

Product group 5 ?s:?idcg[idon 5010 Best performers TG ) Proposed benchmark
Dairy Basic 76 % RSP®; 100 % RSP (milk) 100 % DFA (2015)"&S 100 % basic
o | Fritand veg Basic 100 % CRCSICAMGRW, UKGWE. 100 05 AFA® 76 % RSPR 100 % basic
Q improved 12 % CQL™R
S | Grain products Basic 76 % RSPR 100 % RSPR 100 % basic
E Poultry, eqgs Basic 76 % RSP 100 % RSP> 100 % basic
8 Improved 30 % CQLR
- Red meat Basic 30 % CQL®; 76 % LPSR... 100 % DFA (2015)"&S 100 % basic
Seafood Improved 12 % CQLR: 80 % SFSS° 100 % SFS“AMEMESWE 100 % improved
4 | Household Basic 97 % CoC" B&Q-BS 100 %4 100 % improved
o .
g Textiles :Snjzr(;ved i;gf/C\TVCH&j;iOO % CR™ 100 % improved
o) o WQG
< | wood Improved 97 % IFS* 100 % exemplary
NB: Retailer defined standard abbreviations as described in Table 2.49.
CR = Carrefour, CS = Coop Switzerland, |A = IKEA, MG = Migros, RW = REWE, SS = Sainsburys, UKC = UK Coop, WE = Waitrose
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Operational data

Examples from front-runner retailers in this technique offer useful guidance on operationa
aspects of implementation. IKEA's work to ensure that wood complies with their Forestry
Standard is described in Case study 2.6. Waitrose provides an example of best practice in
actively ensuring that al the fish they sell are sustainably sourced (see Table 2.50), based on
collaboration with an NGOs to obtain best available data (Waitrose, 2009, Waitrose personal
communication). Waitrose require all fish sold to comply with the following criteria:

. full traceability to the fishery

. non-threatened or endangered species

. caught from awell managed fishery with scientifically-based quotas
. caught using responsible fishing methods.

Choice editing by Waitrose ensures that consumers are not offered threatened species, or fish
from poorly managed or unsustainable fisheries. For example, North Sea cod was replaced with
Icelandic Cod. Pressure on the most popular fish species is aleviated through the stocking of
alternative species such as pollock, coley and tilapia. Fisheries supplying Waitrose are required
to demonstrate sustainable management (e.g. stock regeneration through zone closure when
necessary) based on scientific stock assessment and appropriate quotas. Waitrose sourcing
criteria require fish to be caught according to the least environmentally-damaging methods for
each species (considering sea bed damage, by-catch, fuel use, etc.).

Best practice in supplier auditing is for retailers to systematically audit suppliers for compliance
with environmental requirements, and verify the performance of their auditing system using
third party verification audits (Case study 2.6). For grocery retailers with a large number of
products and suppliers, systematic auditing of supply chains to ensure compliance with
environmental requirements, as performed by specialist retailers such as H&M and IKEA, may
not be possible. In these cases, a risk-based auditing strategy should be employed, targeting
higher risk suppliers for more frequent inspections. Sainsbury's conduct risk assessments on
their suppliers, and allow lower risk suppliers to self assess against their code of conduct whilst
higher risk suppliers are required to have an independent third party audit (Sainsbury's, 2010).

A number of retailers define environmental requirements only for limited product ranges. These
are not referred to in Table 2.50 as they do not target entire product groups. An exception is
Carrefour's Quality Line, which comprises 464 products sold in 15 countries (Carrefour, 2010),
because this range represents a high proportion of sales in some product groups. accounting for
30 % of meat sales, 12 % of fish sales, 6 % fruit and vegetable sales (Table 2.50) (Carrefour,
persona communication). Risk based audits are used to ensure compliance with good
environmental management.
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Casestudy 2.6: |IKEA supply chain control through IWAY wood sourcing standar ds

IWAY

IKEA defines minimum ethical and sustainability standards for suppliersin their IWAY code of conduct
(IKEA, 2008). Suppliers are responsible for ensuring that the many thousands of IKEA sub-suppliers also
comply with this code of conduct. In 2009, IKEA auditors performed 1050 supplier audits, of which 523
were unannounced, to check on IWAY compliance (IKEA, 2010). During the same year, 43 audits were
performed by the IKEA Compliance and Monitoring Group, to check that procedures and standards are
applied consistently across regions, and an additional 45 verification audits were performed by
independent third parties (e.g. KPMG, PWC). Audits are focused on high-risk regions. on average,
Chinese suppliers are audited at least once per year, compared with once every two years for all suppliers.
Compliance statistics for different regions and criteria are published in annual sustainability reports
(Table 1).

Table 2.51: Per centage of suppliersfrom different regionswho fulfil various IWAY criteria
IWAY criteria Europe Americas Asia Total
Overall 79.0% 83.0% 22.0%
(China7.0 %) 52.0 %
Environment 98.1% 96.2 % 95.1 % 97.1%
Chemicals 98.5 % 98.9 % 96.4 % 97.8 %
Waste 98.6 % 98.3 % 97.5% 98.2 %

Source: IKEA, 2010

W ood sourcing

In addition to IWAY, suppliers must demonstrate compliance with IKEA's wood sourcing standards
contained in the IKEA Forestry Standard (IKEA, 2010) by providing relevant documentation on wood
origin every four months to IKEA's Forest Tracing System. IKEA standards require that wood is: (i) not
illegally harvested; (ii) not from forestry operations engaged in forest-related social conflicts; (iii) not
harvested from uncertified Intact Natural Forests (INF) or High Conservation Vaue Forests (HCVF); (iv)
not harvested from natural forests in the (sub) tropical regions being converted to plantations or non-
forest use; (v) not from genetically-modified tree plantations. In 2009, 9 % of the 5 686 000 m* wood
used in IKEA products was audited, and 92 % of audited supply complied with these minimum
requirements.

Auditing of preferred, FSC-compliant suppliers (accounting for 22 % of wood used) is left to third
parties. Most of IKEA's wood is sourced in China and Russia, where unsustainable forestry practices are
relatively common, and where supply chains can be obscure. IKEA argues that encouraging transparent
and sustainable supply chain practice in these low-cost source countries can achieve widespread
sustainability improvements in forestry. IKEA employs nine forestry specialists in these countries, who
assist trade service audits by tracing supplier wood back to specific forests, and also disseminate
knowledge across the forestry industry. Risk maps developed by Global Forest Watch and the World
Resources Ingtitute are used, along with supplier responses to wood-origin questionnaires, to target
auditing in high-risk areas. IKEA is working with WWF and others to address illegal logging, to
encourage sustainable forestry practices, and to promote FSC-certification in Russia and China (target for
1 million ha FSC forest in China). Currently, all wood used by Swedwood (IKEA's industrial division) is
FSC certified, and IKEA's long-term aim is to ensure that all the wood it uses is from forests certified as
responsibly managed.
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Applicability

Any large retailer with significant sales of private label products and leverage over suppliers can
stipulate minimum environmental standards for production. The most easily verifiable standards
relate to restricted chemical use and basic code of conduct requirements. Best practice for large
retailers extends considerably beyond these basic standards.

Retailer requirements should be applied to product groups for which appropriate third party
environmental standards are not available.

Economics

No specific economic data were provided. Compliance costs are directly borne by suppliers,
whilst auditing costs are borne by retailers. For suppliers, compliance costs should be balanced
against improved security of demand and enhanced marketability for their products, and any
price premiums they may consequently realise.

For retailers, costs should be balanced against reduced reputational and medium-term business
supply chain risks associated with unsustainable practices, and against price and marketing
premiums they may consequently realise.

Driving forcesfor implementation

Maintaining business contracts with large retailers, and in some cases product price premiums
offered by retailers, motivates suppliers to comply with retailer defined standards. For retailers,
al of the driving forces listed in Section O are relevant, but the following are particularly
important for implementing widespread compliance with independent minimum standards:

. environmental awareness and responsibility

. consumer demands

. devel oping potentially more profitable value-added product ranges
. enhancing image and reputation

. reducing the reputational risk from 'product scandals

. future-proofing supply chains.

Enforcement of environmental requirements enables retailers to make environmental claims for
their products that can be very useful for marketing. For example, implementation of their
Forestry Standard across the 78 % of wood supply that is nhot yet FSC certified enables IKEA to
claim that aimost all of the wood used in their products is from sustainable sources (IKEA,
2010).

Referenceretailers
H&M, IKEA, M&S, Sainsbury's.
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2.2.6.6 Drive supplier performance improvement through benchmarking
and best practice dissemination

Description

For some priority product groups where appropriate third party environmental standards are not
available or widely applicable, it may not be possible to effectively target environmental
hotspots in the supply chain using environmental requirements contained in contracts and codes
of conduct with first tier suppliers as described in Section 2.2.6.5. This is most likely to be the
case for product supply chains based on a large number of small producers, such as those for
dairy and cotton products. Proactive retailers are beginning to collaborate with (indirect)
suppliers in order to drive continuous improvement, where this has been identified as an
effective method to improve environmental performance for priority product groups (Section
2.1.6.2 and Section 2.2.6.3). This technique describes such collaboration, which is usually based
on performance benchmarking and the dissemination of better management practices (BMPs).
The BMP dissemination element of this technique is also important where retailers are assisting
suppliers to comply with environmental requirements contained in codes of conduct or third
party standards.

Introducing constructive intervention into competitive business relationships with suppliers can
drive continuous improvement in supply chain sustainability, but may require changes to
procurement policy for some retailers. Whilst competition across suppliers provides a strong
incentive for efficiency, establishing long-term business relationships with suppliers offers
suppliers the necessary motivation and stability to engage with long-term environmental
improvement projects, in particular to make investments that would be seen as too risky in the
absence of retailer commitment. In addition, collaboration between retailers and suppliers
enables the implementation of strategic efficiencies throughout supply chains, and can provide
insurance against product supply fluctuations and price volatility. Evidence of extremely wide
variations in ecoefficiency across individual suppliers (e.g. a four-fold difference in the carbon
intensity of milk production amongst Sainsbury's milk suppliers: Case study 2.8) highlights the
environmental improvement potential that can be achieved through performance monitoring and
BM P dissemination — often associated with economic efficiency benefits.

There are two fundamental elements of successful retailer cooperation with suppliers to drive
product supply chain improvement:

. quantitative benchmarking of supplier environmental performance
. dissemination of BMP.

Benchmarking requires the collation of relevant environmental performance data from
suppliers. This represents a considerable challenge as suppliers must be persuaded to monitor
and report on relevant environmental performance parameters. A number of retailers are
beginning to collate supplier environmental performance information with the intention to
benchmark  performance (Carrefour, personal communication; Colruyt, personal
communication; H&M, 2010; M& S personal communication; Sainsbury's, 2010).

Another common focus of supply chain improvement is the provision of necessary tools,
training and advice, especially to small scale farmers where productivity can be improved, use
of water and chemical inputs reduced, and soil erosion minimised through the implementation
of BMPs. The BCI provides a useful reference template for BMP dissemination (Case study
2.7). In some cases, retailers are aso intervening in the supply chain to achieve widespread
supplier certification according to third party standards (e.g. Case study 2.11 in Section 2.2.6.8).
According to the hierarchy of supplier improvement outlined in Section 2.2.6, providing a basis
for widespread third party certification is an important secondary objective for this technique.

Many large retailers are involved with projects to improve supplier performance in pilot
projects. Depending on the specific objectives and degree of retailer involvement, such projects
may congtitute best practice in terms of research and development (Section 2.2.6.2). Best
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practice for this technique requires extensive improvement programmes aimed at the mgjority of
suppliers for a particular priority product group. Currently, there are few well documented
examples of this technique. Aside from the multi-stakeholder BCI, the most extensive current
example of technique implementation appears to be Sainsbury's Dairy Development Group
(SDDG) programme, described in Case study 2.8 (the original objective of this programme was
to improve agronomic efficiency, but it has become an important driver of environmenta
improvement through a focus on ecoefficiency).

H&M has begun benchmarking supplier carbon and water footprints, has introduced a
Management System Scorecard that aims to encourage supplier development of management
systems to drive continuous improvement, and encourages voluntary environmental
improvement deep in the supply chain (for tertiary suppliers) with their Cleaner Production
Programme (Case study 2.9). In addition, Coop Switzerland and Rewe are working with
Remei AG to improve growing conditions for 10 300 organic cotton farmers and their families
in Indiaand Tanzania (Coop Switzerland, 2010; Rewe, 2010).

Achieved environmental benefit

Sainsbury's reports that GHG emissions from dairy farmers participating in their DDG have
declined at a rate of 5000 t C per year up to 2009 (Sainsbury's, personal communication).
Farmers participating in the BCI have achieved a substantial reduction in pesticide, water and
fertiliser inputs per unit output (Case study 2.7). Specifically for Indian farmers participating in
BCI trials, pesticide use was reduced by 81 %, water use by 49 % and fertiliser use by 18 %, on
average. Table 2.52 provides an overview of the main features and associated environmental
benefits of major widespread supplier improvement programmes implemented by retailers.
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Table 2.52:

Main continuous improvement programmesimplemented by retailers

Programme

Features

Environmental
benefits

BClI: Better
Cotton Initiative

Whilst minimum production criteria necessary to
sell 'better cotton' may be regarded as a third party
standard (Section 2.2.6.4), the main goa of the
BCl is to drive widespread continuous
improvement across cotton farmers (Case study
2.7). It is equivaent to improved third party
standards

Reduced resource use
Reduced soil erosion
Reduced air and water
pollution

M&S has tridled the use of environmentd
indicators with selected supplier farmers, and

SAP: M&S lans to roll out these indicators as part of a Reduced resource use
Sustainable P . P Reduced soil erosion
) benchmarking scheme (farmers rated bronze, :
Agriculture . . Reduced air and water
silver and gold) to be fully operational by 2015. ;
Programme : : : pollution
Drives continuous performance improvement, and
is equivalent to improved third party standards
Sainsbury's have spent three years working with
independent consultants and dairy farmers to
SDG: benchmark and improve the efficiency of dairy | Reduced resource use
Sainsbury's production (Case study 2.8). This approach has | Reduced soil erosion
Development been rolled out to livestock farmers, and is planned | Reduced air and water
Groups for cereal farmers (Table 2.50). Drives continuous | pollution
performance improvement, and is equivalent to
improved third party standards
H&M is implementing a number of initiatives to
benchmark the environmental performance of
textile processors within their supply chain. These
TR HEM | etaion of & managament  systom | Reuced resourceuse
Textile Processor P ag " Reduced air and water
scorecard, and the Cleaner Production Programme X
Improvement pollution

(H&M, 2010). Here, these are collectively referred
to as the TPI. The TPl aims to drive continuous
improvement, and is equivalent to improved third
party standards

Appropriate environmental indicator
Relevant environmental indicators to assess supplier environmental performance are referred to
in Section 2.2.6.2, Case study 2.6, Case study 2.7 and Case study 2.8. The most relevant
indicator to reflect retailer performance for this techniqueis:

. the percentage of private label products sold that originate from suppliers participating in
retail programmes to improve environmental performance, expressed in relation to total
sales value within the relevant product group

Where a portion of sales within a product group is certified by a third party to an equivalent or
higher standard than the improvement programme being reported, this portion is included as
compliant with the improvement programme, but will also be reported separately in Section
2.2.6.4 or Section 2.2.6.8.

Table 2.53 provides an overview of the performance of front-runner retailers with respect to the
implementation of supply chain improvement through collaboration with suppliers. Sainsbury’s
is a front-runner retailer for this technique, having implemented their SDDG programme across
dairy suppliers. Sainsbury's and M& S have targets to roll out farmer improvement programmes
to all suppliers of agricultural products over the next few years (Table 2.53). Coop Switzerland
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and C&A work with cotton farmers to encourage organic production through the muilti-
stakeholder Textile Exchange (formerly Organic Exchange) programme. Organic textile sales
for these retailers are included in Table 2.53 as an example of the positive influence of best
practice dissemination, but as organic certification is a front-runner ecological standard, these
examples represent best practicein Section 2.2.6.8.

Implementing widespread supplier improvement programmes takes a number of years. As with
Techniques 4 and 5 (Section 2.2.6.4 and Section 2.2.6.5), retailer performance in relation to
benchmarks of excellence should be interpreted in terms of demonstrable progress towards
targets:

. the retailer demonstrates on-track progress within the context of a detailed plan to achieve
the proposed benchmark.

Although this technique targets widespread implementation of product requirements, it may be
appropriate to express performance for more disaggregated product groups than the summary
product groups presented in Table 2.53. The following indicator may be used to represent the
extent of improvement programme implementation across entire product assortments:

the number of product groups where more than half of sales are from suppliers participating in
retail programmes to improve environmental performance.

Thefirgt 'better cotton' from BCI farmers became available in 2010. Consequently, few retailers
have quantitative data or targets for better cotton sales (Table 2.47 in Section 2.2.6.4). All
retailersinvolved in the BCI initiative may be regarded as reference retailers for this technique.
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Table 2.53:

Performance of leading retailers and proposed benchmarks of excellence, with respect to product groups improved through retailer collaboration with
suppliers (expressed as per centage of product group certified)

Product group (?:Srgc?égtion ggfoperfor mers R Proposed benchmark

Dairy I mproved 100 % SDDG™S 100 % SAP (2015)M4° 100 % improved
Fruit & vegetables Improved 100 % SAP (2015)M4S 100 % improved
Grain products Improved 100 % SDG™, 100 % SAP (2015)"4S 100 % improved

5 Poultry, eggs Improved 100 % SDG>®, 100 % SAP (2015)"¢ 100 % improved

Q Red meat Improved 100 % SAP (2015)%5, 100 % SDG™® 100 % improved

a Household Improved

§ Textiles Improved TPl 100 %™ 100 % improved

Z Exemplary TE 10 %“**; TE 60 %°° TE 100 %°4A 50 % exemplary

% Wood Improved 100 % exemplary

NB: improvement programme abbreviations as per Table 2.52, TE = Textile Exchange (formerly known as Organic Exchange), SS = Sainsbury's.
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Cross-media effects

Ecoefficiency improvements promoted by supplier improvement programmes such as the BCI
are usualy not associated with significant cross-media effects. However, there may be trade-
offs between some agricultural management practices with respect to different environmental
objectives. With respect to their SDDG programme, Sainsbury's claim that slurry spreading
restrictions in nitrate-vulnerable-zones, intended to reduce water pollution, conflict with the
frequent small slurry applications regarded as best practice to minimise GHG emissions
(Sainsbury's, personal communication).

Operational data

Supplier performance should be compared using quantitative environmental performance
indicators where possible (Section 2.2.6.2), expressed per unit of output. H&M is measuring
carbon and water footprints expressed per kg of garment produced, but trand ates water footprint
data into environmental pressure according to local water scarcity for individua factories. The
BCI uses quantitative indicators of pesticide, water and fertiliser use (Case study 2.7), whilst
Sainsbury's SDDG programme uses a specifically developed GHG calculator, certified by the
UK Carbon Trust, to monitor GHG emissions of participating farms based on farm input data
(Case study 2.8).

Often it may difficult to obtain the level of input data necessary from suppliers to calculate
guantitative environmenta performance indicators, owing to both confidentiality concerns and
monitoring effort on the part of suppliers. These issues may be addressed through the hiring of
independent consultants to undertake data collation and benchmarking (see Case study 2.8).
Economic incentives may also be necessary to encourage widespread supplier participation in
theinitial stages.

Environmental management or process-based indicators (e.g. type of feed fed to animals, type
of energy source, etc.) may also be used to estimate and compare the environmental
performance of suppliers. For example, the SDDG uses an environmental scorecard approach to
compare operational practices on participating farms. This is used to estimate GHG emissions,
and provides a basis for recommending BMPs to farmers (Sainsbury's, persona
communication).

A number of retailers are developing online self-reporting systems for suppliers, which may be
used to benchmark environmental performance. Questionnaires should be designed to extract
non-biased information, for example by formulating balanced questions that do not encourage a
particular answer, and should be verified by periodic auditing. Carrefour is encouraging
suppliers to report on their sustainability performance via an online self-assessment tool based
on 49 criteria rated basic to excellent (four levels). In 2009, over 1000 suppliers used the tool,
although information is not being used to define minimum standards (Carrefour, persona
communication). In the UK, Tesco is working with the Carbon Trust to obtain supplier data in
order to calculate PCFs (Tesco, 2010), whilst in the US, Wamart and the Sustainability
Consortium (USSC, 2010) are working on the development of supplier data exchange systems.
Such data collation systems could provide an important basis for supplier improvement
programmes, and thus represent an important component of this technique (or similar
techniques developed by retailersin the future).
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Casestudy 2.7: The Better Cotton Initiative as an example of intervention to improve agricultural
supply chains

The cotton problem

Cotton is one of most widely grown and important crops in the world: almost 35 million ha are under
cultivation (WWF, 2007). Ninety percent of cotton farmers are in developing countries and manage small
farm holdings (<2 hectares). Inefficient irrigation methods, poor cultivation practices, improper use of
pesticides and fertilisers exacerbate the impacts of this intensive crop, and threaten water quality, soil
fertility, human health and biodiversity. See Section 2.2.5.4.

BCI training

The BCI aims to make farming practices more sustainable, by improving: (i) environmental performance;
(i) socio-economic conditions; (iii) resilience to future resource scarcity and climate change. The BCI
works with farmer organisations and farmers directly to disseminate knowledge and guidance on Better
Management Practices (BMPs), including the implementation of FAO Integrated Pest Management
practices that minimise the need for pesticide inputs. Central to the BCI is the practical training provided
to farmers through Farmer Field Schools, administered by local facilitators who are trained by experts
under the BCI programme (Appendix A5). In addition, Resource Centres provide information, advice and
equipment to farmers who could not otherwise afford it. A participatory approach to basic agronomic and
ecological education and training empowers farmers to organise themselves in order to continue
developing and sharing BMPs.

BCI requirements

Benchmarks and minimum production criteria have been established, and are included in separate
benchmarking guidelines for three categories of farmer (i) Family smallholdings; (ii) Smallholder
employers; (iii) Large farm employers. Within the BCI progress framework of Understand > Plan > Do >
Learn > Improve, farmers must achieve the ‘Do’ benchmark for each minimum production criteria in
order to sell 'better cotton'. To continue selling better cotton, farmers must demonstrate continuous
improvement by completing a minimum number of additional benchmarks over the following three
growing seasons.

Quantitative monitoring
Farmer assessment within the BCI is based on quantitative indicators for economic, environmental and
socia performance. Key environmental indicators are:

. pesticide use and type (kg or |/ha per year and per pesticide)
. water use for irrigation (m3/season)
. fertiliser use and type (kg/ha per year and per type).

These are combined with productivity indicators, including production area, production quantity, and
production quality, to generate quantitative environmental performance indicators.

BCI achievements

A focus on productivity and fibre quality alongside environmental and social issues has increased gross
margins on farms participating in the pilot phase by 15-20 % on average (WWF, 2010). Better Cotton is
no more expensive than standard cotton.

Ontrial farmsin India, three year trial data indicate that, on average, water use has been reduced by 49 %,
pesticide use by 81 % and fertiliser use by 18 %. For trial farmsin Pakistan, the equivalent reductions are:
32 % for water use, 32 % for pesticide use, and 38 % for fertiliser use.

The initiad start-up phase, running from 2009 to 2012, is implementing the Better Cotton System in
Brazil, India, Pakistan, West and Central Africa. The BCI strategic plan also aims to extend the Better
Cotton System to China and Central Asiawithin thistime.

Referenceretailers
Listed retail members of the BCI are: Adidas, Asda, George, Hemtex, H&M, IKEA, KapAH, Levi
Strauss & Co., Lindex, M&S, Migros, Sainsbury's and Tesco.
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Casestudy 2.8: Best practice supply chain intervention and improvement demonstrated by
Sainsbury's Dairy Development Group

Identification of dairy asa priority product group

Sainsbury’s sells 470 million litres of milk per year, and milk is a component in over 2000 products (Sainsbury's,
personal communication). Milk cannot be readily substituted, and is preferably sourced from within the UK.
Successive years of poor returns have contributed to a reduction in the number of practising dairy farmers, from
28000 in the year 2000 to 12 000 in 2010. Meanwhile, dairy production is a mgor contributor to environmental
impacts (section 2.2.5.3). Consequently, this supply chain was targeted by Sainsbury’s to pioneer intervention to
improve supply sustainability.

The Dairy Development Group

Sainsbury’s works directly with 334 dairy farmers in seven milk fields throughout the UK through the 'Sainsbury’s
Dairy Development Group' (SDDG) dedicated to this supply chain. Farmers are paid a premium above the market
price for milk for implementing good agricultural practice. Sainsbury's also invests in on-farm initiatives to improve
their animal welfare and ecoefficiency through:

. milk recording, 2 veterinary visits per year, one speciaist veterinary visit every 18 months,
. information technology hardware, software and training;

i carbon footprinting;

. training and workshops on animal health and environmental management.

The SDDG scheme is primarily focused on 4 keys areas: (i) animal health and husbandry; (ii) environment and
energy; (iii) collaborative working; (iv) business improvement. All data are collated and managed by independent
consultants, with Sainsbury’s only seeing aggregated data. Farmers can benchmark their own data anonymously
against their peer group.

Environmental perfor mance monitoring

With respect to the environment, al farms are carbon footprinted annually, according to two methods:

(i) a practical, environmental scorecard approach in which physical behaviour (operational practices) on farms are
recorded; (i) using a GHG calculator based on inputs and practices (developed specificaly by the SDDG and
certified according to the PAS 2050 standard). All GHG emission data are compiled according to tier three GHG
protocol standards (i.e. accounting for indirect effects). Each farmer’ s results are colour rated against the wider group.
Farmers are offered expert advice by consultants on how to reduce their environmental impact, alongside advice on
animal health and productivity. Collated data highlight how key parameters vary considerably across participating
farms, indicating high potential to improve average production efficiency and reduce associated environmental
impacts.

Environmental benefits

Table 2.54 demonstrates the four-fold difference in the carbon footprint of the best compared
with the worst performing farms in 2009. Differences arise owing to the ratio of grazing to
fodder feeding, the types and sources of fodder used, manure management, and animal
productivity (associated with health). There was a significant decrease in the carbon intensity of
milk between 2008 and 2009, and GHG emissions from participating farms were reduced by
5000t C per year up to 2009. However, caution is required inferring long-term trends as there is
significant inter-annual variability associated with weather conditions. Meanwhile,

improvements in animal welfare and associated productivity achieved by the scheme have increased
the profitability of participating farmers by an estimated GBP 1.66 million, collectively.

Table2.54: Therangein the carbon footprint of milk across supplier farms
(kg CO4eqg. /1 milk) 2008 2009
Best perfor ming farms 0.84 0.52
Worst performing farms 2.56 2.24

Source: (Sainsbury's, personal communication)

Key lessonsfor retailers

A key lesson from Sainsbury’ s experience is that farmers areinitially suspicious about retailer intervention, and it can
take considerable time (years) and effort to develop the constructive relationship necessary for relevant data sharing
and effective intervention. Sainsbury’ sinitially focused on priorities identified by farmers themselves, and did not set
immediate targets. Farmers are not requested to complete any bureaucracy themselves, and a high level of persona
contact is maintained (every farmer is visited by a Sainsbury’s representative at least once per year). The approach
and data management model developed for this sector are easily adapted to other sectors, and are currently being
extended to Sainsbury's suppliers of meat (beef, sheep, pig, poultry farmers) and other foodstuffs (crop farmers).
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Casestudy 2.9: H&M's Cleaner Production as an example of best practice in improving the
environmental performance of indirect suppliers

Introduction

H&M's Cleaner Production Programme has been in operation for four years, and provides a good
example of how retailer influence can be extended deep into the supply chain, beyond primary suppliers.
The objective of the programme is to encourage the mills with dyeing processes (textile finishers) that
supply the fabric to the factories that supply the garments to H&M to develop cleaner production
techniques. Whilst supplier factories are audited according to H&M's Code of Conduct, fabric mills are
second-tier suppliers that do not have a direct business relationship with H&M. Therefore, a targeted
voluntary approach is employed. H& M inspectors select fabric mills for audit based on: (i) a significant
business relationship with H&M suppliers; (ii) apparent scope for improvement. Following audits,
inspectors propose appropriate measures for each mill to improve environmental efficiency.

Design and implementation

The Cleaner Production Programme focuses on 43 easy-to-implement environmental measures that
achieve rapid results, and that are also associated with cost savings. Therefore, whilst it is entirely
voluntary for mills to implement the proposed changes, the programme has been designed to maximise
the motivation of mills to do so. The programme has been implemented in China and Bangladesh. H&M
felt the need to strengthen the Cleaner Production Programme by engaging the dyeing mills (textile
finishers) in a capacity building project called the Mill Development Programme. The Mill Development
Programme was launched in China and Bangladesh in 2009, and is comprised of four main steps:

identifying fabric dyeing mills that supply major H&M garment suppliers;
raising awareness of H&M requirements across the fabric mills;

visiting mills to instigate self-assessment and identify issues for correction;
auditing.

Identifying best practice

Meanwhile, in Bangladesh, H&M is working with a number of partners on along-term (six year) project
that aims to develop and test water and energy saving methods, and to develop a best practice tool kit.
Best practice information is being collated through peer-to-peer group communication in combination
with consultant advice. Similarly, a set of dyeing mills have been chosen in China to do an intense
Cleaner Production Programme with the help of external consultants and NGOs. Both the projects in
Bangladesh and China were planned for launch in 2010.

Applicability
Any large retailer with significant sales of private label products and leverage over suppliers can
collaborate with suppliers to drive continuous improvement.

This technique is applicable to suppliers whose environmental performance cannot be readily
improved by mandatory compliance with third party (Section 2.2.6.4) or retailer defined
(Section 2.2.6.5) environmental standards. However, there is an overlap with Technique 4 and
Technique 5 where retailers assist suppliers to comply with third party standards or retailer
requirements, respectively.

Economics

No specific economic data were provided. Retailers may initially offer suppliers a small price
premium to encourage participation in improvement schemes, and must pay to support
information collation and BMP dissemination. These costs should be balanced against reduced
reputational and medium-term business supply chain risks associated with unsustainable
practices, and against price premiums that retailers may consequently realise.

Where suppliers invest to implement BMPs and achieve performance improvements, costs
should be balanced against improved security of demand from retailers, potential process
efficiency gains, enhanced marketability of their products, and any price premiums they may
consequently realise.
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Driving forcesfor implementation

Maintaining business contracts with large retailers, potential operational efficiency gains, and in
some cases product price premiums offered by retailers motivate suppliers to comply with
retailer improvement programmes.

For retallers, al of the driving forces listed in Section O are relevant, but the following are
particularly important for implementing widespread compliance with independent minimum
standards:

. environmental awareness and responsibility

. consumer demands

. devel oping potentially more profitable value-added product ranges
. enhancing image and reputation

. reducing the reputational risk from ‘product scandals

. future-proofing supply chains.

Referenceretailers
Adidas, Asda, George, Hemtex, H&M, IKEA, KapAH, Levi Strauss & Co., Lindex, M&S,
Migros, Sainsbury's and Tesco
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2.2.6.7 Collaborative research and development to drive widespread
supply chain improvement and innovation

Description

Collaborating with research ingtitutes to assess impacts along entire product value chains,
including consumption and end-of-life stages, enables retailers to focus intervention where it is
most effective (Section 2.2.6.2). Front-runner retailers pursue research and development beyond
supply chain assessment, primarily through:

. collaboration with a range of relevant stakeholders to develop widely applicable
environmental standards for products and suppliers;

. collaboration with suppliers and research ingtitutes to develop innovative solutions for
particular processes or products.

Third party environmental standards provide the most robust and credible basis for product
supply chain improvement, as described in Section 2.2.6.4, yet a number of priority product
groups are not represented by relevant third party standards. Developing such standards is a
priority to drive widespread improvement in product supply chains that is being driven by
producers, branded-product manufacturers and NGOs, but in which retailers can play an
important role. The development of credible and widely recognised third party standards
requires the involvement of al maor stakeholders. Retailer collaboration with other
stakeholders can lead to selection and development of the most appropriate third party
standards, which in turn can reduce standard proliferation and ultimately improve the
effectiveness of all certification. This technique can maximise the returns on the work of supply
chain stakeholders to improve environmental performance, and is driven by medium-term
collective interests.

Collaboration between retailers, suppliers and research ingtitutes is aso essential for the
development of innovative solutions for product lifecycle improvement. Product design, or
methods of production, may be targeted to reduce environmental impact from a lifecycle
perspective.

To optimise the effectiveness and efficiency of this technique, retailers should strategically
focus collaborative efforts on product groups with the greatest improvement potentials (Section
2.2.6.2), and with stakeholder groups to which they can contribute the most knowledge and
experience.

Thistechnique is broad in its focus, and includes any retailer actions based around collaborative
research and development that aim to drive either widespread supplier improvement or
significant innovation. The most effective method to convey best practice across this broad
technique is to summarise some current examples of best practice (Table 2.55 and Case study
2.10).

Achieved environmental benefits

Retailer engagement in the development of third party product standards can help to ensure that
those standards are appropriate for widespread application, and thus can be used to drive
widespread environmental improvement as indicated in Section 2.2.6.4.

Research aimed at identifying innovative solutions to supply chain sustainability challenges
may not necessarily achieve immediate environmental benefits, but should lead to the
implementation of widespread supply chain improvement options in the medium term. For
example, the development of organic production methods (Case study 2.10) may lead to new
farming techniques that can be implemented by all farmers (Section 2.2.5.11).

Table 2.55 includes a selection of collaborative projects in which retailers are involved to drive
supply chain improvement, whilst Case study 2.10 focuses on one front-runner retailer for this
technique.
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Table 2.55:
retailers

Some examples of innovative supply chain research coordinated by front-runner

Examples

Environmental benefit

Carrefour collaborate with Tetrapack and Pricewaterhouse Coopers on the
Global Packaging Project that employs LCA to identify the most
environmentally responsible packaging option for various types of
product, and develop appropriate environmental metrics of packaging
performance (Carrefour, 2010).

Identification of environmental
front-runner packaging options

Carrefour developed a new 'Carrefour& Pur' cosmetic range based on
novel application of ultra high temperature sterilization to enable use of a
greatly reduced number of ingredients that are 99.9% natural and organic,
and exclude artificial preservatives, perfumes and colorants (Carrefour,
2009).

Reduced ecotoxicity and resource
consumption

Carrefour worked with WWF to redesign its entire own-brand pesticide
range, excluding glyphosate, and using more environmentally responsible
active ingredients including an extract from geranium (Carrefour, 2010).

Considerably reduced ecotoxicity

Coop Switzerland led the construction of two tropical houses that use
geothermal heat (Tropenhaus Frutigen) and waste heat from a gas
compression station (Tropenhaus Wolhusen) to sustainably produce
tropical fruit and fish (Coop Switzerland, 2009).

Avoids further depletion of rare
fish stocks (e.g. sturgeon)

Avoids high specific emissions of
high-altitude CO,, NO, and
VOCs

Coop Switzerland and Rewe have worked with organic cotton suppliers
and apparel manufacturersto produce carbon-neutral t-shirts (residual CO,
emissions offset through WWF gold-standard projects within the
production chain). Coop Switzerland has a target for all organic cotton
products to be CO,-neutral by 2013 (Coop Switzerland, 2010).

100 % reduction in net GHG
emissions

H&M have trialled the use of organic wool, recycled wool (from used
garments), and recycled polyester (from PET and textile remnants) in
garment manufacture (H&M, 2010).

Considerably reduced
consumption

Avoidance of significant soil,
water and air pollution caused by

conventional wool production

resource

H&M worked with Dow Corning and suppliers to trial the use of a
silicone-based chemical in denim-washing processes — it reduces water use
by 25%. Plan to extend project to additional suppliers in 2010, and
eventually to all denim suppliers (H&M, 2010).

25 % reduction in water use

Otto's Eco Circle project involves customers returning worn polyester
clothes, which are recycled into raw polyester for reuse in SportCheck ski
outfits (CO, footprint of recycled polyester only one fifth of new
polyester) (Otto, 2010)

80% reduction in carbon
footprint of recycled ski outfits

Rewe is working with various stakeholders, including the Chiquita
marketing group, a loca citizens group, and the German Technical
Corporation, to restore 120 hectares of farmland to wetland, and develop
sustainable practices, in the environmentally-sensitive Bocas del Torro
province of Panama that supplies 80 % of Chiquita bananas sold in Rewe

Restoration of high conservation
value habitats

Maintenance of local ecosystem
functions

Reduced resource use

(Rewe, 2010). Reduge soil, water and air
pollution

Sustainability Consortium. Includes a number of retailers such as M&S

and Royal Ahold, product manufacturers, scientific institutes and NGOs.

Working on a wide range of issues through working groups dedicated to: | Identification of options for

measurement science, systems science, consumer science, home and
personal care products, food beverages and agriculture, etc. (Sustainability
Consortium, 2010)

product lifecycle impact reduction

Tesco funded Sustainable Consumption Institute. The ingtitute at
Manchester University focuses on four research themes: sustainable

consumer behaviour and lifestyle, sustainable production and distribution, | Identification of options to
climate change and carbon, and making development more sustainable. | promote more sustainable
Interdisciplinary research on water resource sustainability is a cross-theme | consumer behaviour
topic.

Best Environmental M anagement Practicein the Retail Trade Sector 214



http://www.sci.manchester.ac.uk/research/crosstheme/water/
http://www.sci.manchester.ac.uk/research/development/
http://www.sci.manchester.ac.uk/research/climatechange/
http://www.sci.manchester.ac.uk/research/production/
http://www.sci.manchester.ac.uk/research/behaviour/
http://www.sci.manchester.ac.uk/research/behaviour/

Chapter 2

Environmental Indicators

Effective strategic supply chain research should ultimately result in reduced environmental
impacts arising from the supply chains of priority product groups, athough there may be a
considerable time lag. Improved product and supplier environmental performance, as reflected
in indicators proposed for Section 2.2.6.4 to Section 2.2.6.6 and Section 2.2.6.8 may reflect past
supply chain research. Direct measures of retailer performance in terms of funding and
coordinating strategic supply chain research include:

. expenditure on sustainable supply chain research (expressed in relation to turnover);

. qualitative assessment of whether the research is targeted at innovative, scalable and
high-potential improvement options;

. specific environmental improvements attributable to implementation of research outputs.

Cross-media effects

The reference retailers have adopted a broad perspective on sustainability, and pursue
improvement across a wide spectrum of environmental pressures, so negative cross-media
effects should be minimal. It is important to base research and development on scientific data,
and use tools such as LCA to optimise outcomes.

Operational data

Current best practice for driving supply chain innovation focuses on applied research that
engages suppliers and key stakeholders such as plant breeders, pooling relevant expertise (Table
2.55 and Case study 2.10). The challenge for effective implementation of this technique is to
balance strategic coordination and long-term objectives with practical outcomes (i.e. the
devel opment of innovative supply chain solutions that address environmental problems). Migros
was the leading force behind the establishment of the RSPO standard (Case study 2.5), whilst a
number of retailers were involved in the development of the BCl (Case study 2.7). Such
collaboration represents best practice for this technique.

Some high profile examples of retailer research collaboration do not represent best practice for
this technique. The US-based Sustainability Consortium (initiated by Walmart) has focused on
supply chain data collation and impact assessment, representing best practice for Technique 2 in
Section 2.2.6.2, but has not engaged in the supply chain innovation research. Meanwhile, the
UK's Sustainable Consumption Institute (initiated by Tesco) has produced some useful papers
and reports exploring the best methods to encouraging more sustainable consumption, but has
not yet engaged in supplier innovation. These promising collaborative efforts could become best
practice examples for this technique when research becomes more focused on implementing
solutions to supply chain sustainability challenges.

Applicability
Any large retailer with own-brand supply chains can collaborate with research institutes or
consultancies to improve supply chain sustainability.

Retailers should focus such research and development on product groups for which there are no
existing commercially viable and widely applicable improvement options.

Economics
Research costs are typically small compared with retail turnover, and should be considered as an
investment in securing sustai nable and economically competitive supply chains.

Driving force for implementation
All of the driving forces listed in Section 2.2.4 are relevant, but the following are particularly
important for implementing widespread compliance with independent minimum standards:

. environmental awareness and responsibility
. identification and implementation of cost-effective or cost-saving environmental
improvement opportunities
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management of risk, and future-proofing key supply chains.

Referenceretailers
Coop Switzerland, H&M, Migros, Otto, Rewe.
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Case study 2.10: A best practice example of a retailer coordinating research to identify innovative
solutionsto supply chain sustainability

Coop Sustainability Fund

Coop Switzerland funds and strategically coordinates CHF 13 million (EUR 9 million) of research per
year through its Sustainability Fund to address key supply chain issues, and uses results to inform
product sourcing and target supply-chain intervention (Coop Switzerland, 2010). The Coop
Sustainability Fund has sustained long-term cooperation with the Swiss Research Institute for Organic
Agriculture (FiBL) since 1992. Currently, Coop is sponsoring a project in which FiBL is working
with the bioRe Association in India (set up by the Coop and Remei AG) to compare the lifecycle
performance of organic and conventional cotton production systems (used to supply Coop Naturaline
textiles).

Projects supported by the Coop Sustainability Fund include:

. the 'cool farming' project, in which ploughless soil tillage and nitrogen-fixing plants are used to
reduce resource consumption and GHG emissions arising from agricultural production;

. aproject attempting to extend the season for organic strawberry production in Switzerland,;

. long-term plant breeding work by Getreideziichtung, Peter Kunz and Sativa Rheinau AG to
develop varieties of high-yielding organic wheat and spelt used in Coop's organic Naturaplan
bread ;

. Coop aid for mountain regions, that provides support for the economically-margina mountain

farming systems that maintain high-nature-value (extensively managed) mountain landscapes;
. aproject cultivating organic rape seed.

I dentifying supply chain solutions

Coop also funds and collaborates with the Federal Ingtitute of Technology Zurich (ETH) to compile
lifecycle ecoaudits for specific product categories. The results of this research are used to prioritise
product selection. For example, asparagus was identified as having the greatest potential for air-freight
emission reductions, so the proportion of white asparagus air-freighted was reduced from 50 % in
2007 to zero in 2009. For green asparagus sourced from South American and California, where
quality considerations necessitate continued air-freight, in-store promotions were halted and Coop is
working to develop Morocco as a future supply country (the latter point represents innovation).
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2.2.6.8 Promote front-runner ecological products

Description

As summarized in Figure 2.78 (Section 2.2.6), retailers primary responsibilities with respect to
improving the sustainability of supply chains are ensure that all products and suppliers achieve
specified minimum levels of environmental performance (Section 2.2.6.4 and Section 2.2.6.5),
or at least drive continuous improvement (Section 2.2.6.6). However, retailers can also play an
important role in promoting the consumption of front-runner ‘niche’ ecological products. Such
products are primarily represented by ISO Type | environmenta labels, such as the EU
Ecolabel, Germany’s Blue Angel, and the Nordic Swan, and organic certification for reasons
outlined in Section 2.2.5.11. These products are associated with significant direct and indirect
benefits (see Achieved environmental benefits), and from here on are referred to as
‘ecoproducts.

Ecoproducts are associated with a significant price premium, and therefore constitute a niche
market bought by a minority of environmentally aware consumers who are able and willing to
pay that premium. Also, by definition many ecoproducts constitute the top 10-20 % best
environmental performing products (EC, 2010). Increased sales of ecoproducts within a
particular retailer's stores may increase the overall sales of ecoproducts, or may substitute sales
of similar products in other stores. In order to generate additional sales of ecoproducts, front-
runner retailers work with suppliers to increase the rate of supplier certification according to
exemplary standards and to reduce the price premium for such products. An example of thisis
C&A'swork to encourage organic certification across cotton producers (Case study 2.11).

Customers are bombarded and often overwhelmed with product information. A recent US study
found that whilst 20 % of consumers buy some 'green’ products, a higher proportion would buy
green products if they could easily identify them (Deloitte, 2009). There is considerable
potential for retailers to increase sales of ecoproducts through influential communication and
marketing, especialy positioning and provisioning of information within stores (Deloitte,
2009). Retailers must provide consumers with clear and simple messages about different
product groups, and clearly differentiate rigorousy defined front-runners from all other
products. In particular, retailers should clearly distinguish communication and labelling for
third-party-certified ecoproducts from communication of less rigorous product improvement
achieved through retailer requirements (Section 2.2.6.5) and programmes for continuous
improvement (Section 2.2.6.6).

An effective way to communicate front-runner ecological performance to consumers is to
consolidate ecoproducts into exclusive own-brand ecological ranges. Albert Heijn launched
their 'puur&eerlijk’ (pure & simple) umbrella range in 2009 (Table 2.59) in response to a
customer survey that indicated a clear desire for more simple and consistent labelling to identify
sustainable products.

Achieved environmental benefits

Ecoproducts are associated with considerably lower lifecycle environmental impacts than
average conventional products (Table 2.56). In addition to direct benefits, ecoproducts are
associated with important indirect environmental benefits, especialy if they become accepted as
benchmarks by other suppliers (Figure 2.86). Consequently, stimulating demand for
ecoproducts has three main environmental benefits:

. the avoided (excess) environmental impact associated with consumption of the
substituted conventional product

. reduced consumption owing to higher expenditure on ecoproducts
. mass market commercialisation of environmentally superior production processes
(innovation).

The main features and achieved environmental benefits are summarised in the descriptions of
some retailer ecological ranges for food products (Table 2.59) and non-food products (Table
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2.60). Achieved environmental benefits for particular product groups are the same as those
listed in Table 2.56, and include the less tangible benefit of stimulating innovation (Section

2.2.5.11).

Table 2.56:

The two main types of standard representing front-runner ecoproducts promoted

via labelling in thistechnique

Standard type

Features

Main
environmental
benefits

EL: Ecolabe
(Blue Angel,
EU Ecolabd,
Nordic Swan)

The listed environmental |abels are independent of one
another  but represent equivalent  exemplary
environmental standards for non-food products. The
most certified product categories are chemica and
cleaning products. Essentialy, product performance
across relevant environmental hotspots must be in the
top 10-20 % for the product category.

Considerable
reduction

lifecycle

environmental
impact relative to
average products
within the same

group

OC: Organic

Organic product certification is awarded by a number of
certification organisations, with some differences in
specific requirements, but within the EU these are dll in
compliance with Commission Regulation (EC) No
889/2008. Foods may only be labelled 'organic' if at
least 95 % of their agricultural ingredients are organic.
Detailed requirements and restrictions prioritise the use
of internal resources in closed cycles rather than the use
of external resources in open cycles. External resources
should be from other organic farms, natural materials,
and low soluble mineral fertilisers. Chemical synthetic
resources are permitted only in exceptional cases.

Enhanced
agricultural
biodiversity
Improved
quality
Lower resource
consumption
Agricultura
innovation

soil

Front-runner
standard

Minimum
standard

Environmental performance
Source: Misiga (2010)

Enmvironmenial

persmance

Figure 2.86:

Ecoproducts can exert an environmental performance 'pull’ effect on entire
product groupsif they become benchmarksfor environmental performance
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Appropriate environmental indicator

Indicators of product environmental performance should be based on LCA, or similarly
comprehensive methods as outlined in Section 2.2.6.2. Retailers frequently use independent
certification of products to demonstrate exemplary environmental performance.

The primary indicator of retailer performance for thistechniqueis:

. the percentage of sales within a product group certified according to front-runner
exemplary standards indicated in Table 2.56.

Table 2.57 summarises best retail performance across product categories. Few retailers provided
a detailed breakdown of organic sales across product categories. Data from Coop Switzerland
show a wide variation in the proportion of organic sales across food categories, ranging from
3% for coffee to 23 % for poultry and eggs, and 29 % for farmed fish, with overal 8 % of food
sales being organic. Beyond the proportion of organic fish sold (Table 2.57), other data verify
Coop Switzerland as a front-runner retailer in this technique (Table 2.59 and Table 2.60).

Table 2.57: Performance of leading retailers and proposed benchmarks of excellence, with
respect to sales of ecoproducts within priority product groups (expressed as
per centage of product group certified)

. Best
Product group AEDlEE performers Targets PrEgeEs
standards 2010 benchmark
Coffee, tea ocC 3% OC*® 10 % OC
Dairy ocC 12 % OC®® 10 % OC
Farmed fish ocC 29 % OC®® 10 % OC
Fats and oils ocC 11 % OC*® 10 % OC
Fruit and vegetables | oc 15 % OC® 10 % OC
s, | Grain products ocC 20 % OC® 10 % OC
5 | Poultry, eggs ocC 23 % OC*S 10 % OC
2
5 | Red meat ocC 10 % OC*® 10 % OC
¥
g Seafood (wild catch) MSC See Section 2.2.6.4 100 % MSC
Q
Q | Sugar ocC 8% OC*® 10 % OC
Electronic goods EL 10 % EL
Household chems EL 6 % ELK™S 10 % EL
g 100 % 'OC or
Q | Textiles 10% OCS**; | sustainable 50 % OC
= oC 60 % OC*® (2020)%4A
% Wood and paper FSC See Section 2.2.6.4 100 % FSC
NB: EL = Ecolabel, FSC = Forestry Stewardship Council, OC = organic,
CS = Coop Switzerland, KFS = Koopertaiva Forbundet Sweden (Coop Sweden)

Within KF Sweden, the Coop Kunsum sub-group achieved an 8.6 % sales share for organic
food. Approximately 10 % of cotton sold by C&A was organic in 2010, and C&A has a target
for 100 % of cotton to be either organic or other 'sustainable’ certified by 2020 (Table 2.57).
Meanwhile, 60 % of the cotton in textiles sold by Coop Switzerland is organic.
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Benchmarks of excellence proposed in Table 2.57 are 50 % for organic cotton certification,
10% for organic food certification, and 10 % for environmental label certification within
relevant categories. These benchmarks are based on front-runner retailer sales, but also EU
targets for front-runner environmental products (EC, 2010). As in previous sections,
benchmarks of excellence proposed in Table 2.57 should be interpreted for each product group
accordingly:

. the retailer demonstrates on-track progress within the context of a detailed plan to achieve
the proposed benchmark.

It may be appropriate to express performance for more disaggregated product groups than the
summary product groups presented in Table 2.57.

In addition to the sales of organic and environmental labelled products across product groups
(primary performance indicators), retailer performance for thistechnique is also indicated by the
total percentage of sales represented by specific ecoranges or sustainability ranges (Table 2.58,
Table 2.59 and Table 2.60).

Table 2.58: Front-runner retailer ecological range sales as a per centage of overall retail sales
Sales
Range (%)
Coop 'sustainable’ |abels 5.0 % retail sales
KF Sweden Anglamark 2.9 % total sales
Migros 'sustainable labels 4.9 %retail sales

Cross-media effects

Ecoproducts certified with an 1SO Type-l label have been assessed as ecological front-runners
across a range of relevant environmental criteria, and are not associated with significant cross-
media effects.

The benefits of organic production (lower resource consumption and environmental impact,
stimulation of innovation, and lower consumption owing to higher prices), may need to be
balanced against the environmental consequences of increased agricultural land appropriation
where this is required to compensate for lower yields (see Section 2.2.5.10). Indirect land use
effects may occur at a global scale, and are therefore difficult to estimate.

Operational data

Table 2.59 and Table 2.60 provide examples of retailer ecological and sustainability ranges used
to promote front-runner ecological products. Retailers may promote ecoproducts under a single
umbrella sustainability range comprised of front-runner products across environmental, social
and animal welfare criteria (e.g. Albert Heijn's 'puur&eerlijk' range, KF Sweden's 'Anglamark’
range), or they may promote ecoproducts within a specific ecologica range (e.g. Coop
Switzerland's 'Naturaplan' range, Migros "Terra Suisse' and 'Bio’ ranges). It may take some time
for front-runner ranges to become recognised and trusted by customers. a long-term sustainable
supply chain strategy is required (see Section 2.2.6.1).

Retailers can promote ecoranges through prominent product placement and competitive pricing,
including promations. Advertising is more effective in-store than out of store (Deloitte, 2009).
Front-runner retailers work closely with suppliers to increase availability and reduce the price
premium of ecoproducts (Case study 2.11).
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Table 2.59: Some examples of retailer sustainability rangesfor food products

Retailer

Product range

Albert Heijn

Albert Heijn's 'puur&eerlijk’ (pure & honest) range of more sustainable private label products was launched in 2009. The puur& eerlijk range is comprised
of four different food product categories (plus one non-food category: Table 2.60), each with their own packaging colour and logo from an independent
certification organisation: (i) Organic, based on EKO certification; (ii) Fairtrade, based on Max Havelaar certification; (iii) Sustainable catch, based on
MSC certification; (iv) Free-range meat, certified according to Dierenbescherming (Dutch animal welfare organisation) criteria. Albert Heijn devel oped
100 new products especially for the puur& eerlijk range, which comprised 340 high turnover products at the end of 2009 (target to reach 450 products in
2010). The range was launched with an intensive advertising campaign, and a 25 % to 50 % discount during the first two weeks.

Carrefour

Carrefour's AGIR bio range comprises 500 organic food products with prices, on average, 25 % lower than equivalent products in specialist stores
(Carrefour, 2010).

Coop Switzerland

Coop Switzerland's Naturaplan range comprises over 1600 organic food items (one of the largest organic food ranges in the world). All products are
certified according to the stringent Bio Bud standard (products cannot be air-freighted or grown in heated greenhouses). The Naturaplan label accounts for
7 % of Coop Switzerland's food sales and for over 50 % of organic food sales in Switzerland (Coop Switzerland, 2010; Coop Switzerland, personal
communication).

Coop Switzerland's 'Fresh from the regions' range is comprised of local, organically-grown products, sometimes stocked in as few as five stores, delivered
directly to by local suppliers.

KF Sweden

KF Sweden's Anglamark label (also applied to non-food products: Table 2.60) comprises products that have been certified according to exemplary
standards, primarily organic (through KRAV or UK Soil Association certification). KF Sweden stock 1736 organic products, accounting for 6.7 % of
sales. Some food products in the Anglamark range carry additional certification such as Fair Trade. KF Sweden has an overall market share of 22 % in
Sweden, but is responsible for 40 % of all ecosales. Food products with relatively high Anglamark representation include: eggs (19 %), fresh vegetables
(6 %), fresh meat (6 %), cereal (5 %) (KF Sweden, personal communication). 18000 farmers have improved ecological management practices to achieve
certification.

Migros

Migros Bio organic food range is certified according to the stringent Bio Bud standard for Swiss agriculture. Imported products are certified according to
EG 834/2007. Air freight is forbidden. Migros Bio comprises 1000 products and accounts for 3 % of Migros food sales (Migros, 2010).

Migros Terra Suisse range guarantees that food products are produced within Switzerland using limited quantities of agrochemicals. Minimum animal
welfare standards are also upheld. Terra Suisse accounts for 5 % of Migros food sales (Migros, 2010).

REWE

REWE International AG introduced the 'Ja! Natirlich' organic range in 1994. This range now comprises over 1000 products, and accounts for nearly
50 % of turnover in the Austrian organic market. REWE International AG's PENNY division has sold the 'Echt B!O' affordable organic brand since 2004,
and is supplied by 7000 organic farmers who are also company partners.
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Table 2.60: Some examples of retailer sustainability rangesfor non-food products, and associated environmental benefit

Retailer

Product range

Albert Heijn

Albert Heijn's 'puur&eerlijk' range includes a non-food product category that also carries the 'Eco-friendly’, and is based on independent certification
according to Nordic Swan and Blue Angel environmental label criteria.

C&A

C&A organic cotton range is produced exclusively from certified organic cotton (see Case study 2.11) and carries no price premium over conventional
products.

B&Q

B&Q's One Planet Home Range consists of 4000 products, selected in conjunction with the BioRegional charity. It includes independently-certified
exemplary ecological products (e.g. FSC wood products), but aso standard products such as home insulation that can help customers to live a more
sustainable lifestyle.

Coop Switzerland

Coop Switzerland's Naturaline range comprises over 440 certified organic, fair-trade textile products (largest such range in the world). Over 93 % of Coop
Switzerland's cotton-wool sales are Naturaline branded, and Naturaline accounts for 0.9 % of Coop Switzerland's non-food sales. Coop and Rewe demand
supports 10 300 organic cotton farmersin India and Tanzania.

Coop Oecoplan range is comprised of 1400 front-runner ecological products. It includes products with low energy consumption, products associated with
renewable energy, products with low material requirements or made from sustainably harvested, organic or recycled materials, non-polluting products and
products for organic cultivation. Coop collaborated with experts to develop Oecoplan requirements for product groups, largely based on independent
certification (A+ or A++ energy rating, Bio Suisse, Blue Angel or EU Ecolabel environmental label, FSC). Oecoplan range accounts for 1.4 % of Coop
Switzerland's non-food sales, but 11 % of paint sales, 86 % of sales of fridges and freezers, and 90 % of plant sales (Coop, 2009b).

KF Sweden

Non-food products in KF Sweden's Anglamark are independently certified according to exemplary standards such as the Nordic Swan and EU Ecolabel
environmental labels, and FSC. Some of these products may carry additional certification, such as the Swedish Astma & Allergiférbundets label (non-
allergic label). Priority product groups with relatively high levels of Anglamark representation are: tissue paper (19 %), textiles (6 %), and detergents (6 %).
In total, 1480 of KF Sweden's non-food products are environmenta labelled, accounting for 4 % of overall saes, while 2.9 % of overal sales are
Anglamark labelled (KF Sweden, personal communication).

Migros

Migros "Bio Cotton" range. Independently verified compliance with Euro Bio Regulations that ensure organic production of clothes and textiles. The entire
supply chain isindependently tested for environmentally harmful substances and processes by Migros-owned eco-programme. Migros Bio Cotton accounts
for 0.2 % of Migros non-food sales (Migros, 2010).

Otto

Purewear organic cotton range sold by Otto, Unito and Witt. In 2008/9, 293 tonnes organic cotton certified by Skal Cotton Union were used in this range.

Otto Cotton Made in Africa textile range. Fixed environmental and social quality standards audited by an independent firm within a strict verification
system. Source countries include Benin, Burkina Faso, Zambia and Mozambique. 85 000 tonnes 'sustainable’ cotton per year from 160 000 ha, supporting >
130 000 smallholders and their families (Otto, 2010).
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Case study 2.11: C& A's collaborative work to develop an extensive organic cotton supply chain asa
best practice example of improving environmental product accessibility to
consumers

Strategy

C&A began exploring options to use organic cotton in 2004, and joined the Organic Exchange (now
Textile Exchange) initiative in 2005. In 2007 C&A's European Executive Board agreed on a long-term
plan to expand the use of organic cotton, and C&A launched a broad range of organic clothing
accompanied by advertising campaigns. Crucially, C&A sells clothing produced from organic cotton at
the same price as clothing produced from conventional cotton.

In 2008, C& A, Organic Exchange and the Shell Foundation initiated a five-year project in India to scale
up the supply of organic cotton to C&A. Amongst aims of work in India are: (i) to set up a new
organisation (Cotton Connect South India) that will assist companies and business partners to develop
strategies for the management of sustainable cotton supply chains; (ii) develop a model for capacity
expansion for application in regions such as China, Africa, South America, and Turkey.

Encouraging organic farmers

Cotton farmers making the transition to organic certification face a considerable risk during the three-year
transition phase. C&A cooperates with selected spinner/grower groups and places appropriate order
volumes to establish economically-viable operations which aim to optimise efficiencies throughout the
whole supply chain, whilst also seeking to ensure the integrity of the final product. In addition,
opportunities for organic cotton farmers to increase value-added to their product through additional
sorting, drying and roasting of crops in rotation with cotton have been identified by Organic Exchange
and the Shell Foundation.

In 2008, C&A and Organic Exchange ran a workshop on organic production techniques for over 200
farmers from 24 organic cotton projectsin India. Over 2008 and 2009, three value chain conferences were
organised to disseminate information on C&A's organic cotton strategy and expectations to supply chain
partners, stakeholders and farmer organisations. Expectations regarding integrity, quality, certification,
labelling and environmental standards (particularly water and energy use) have been conveyed.

Supply chain coordination

C& A actively coordinates the supply chain. In 2008, C& A asked 30 suppliers to buy organic cotton yarns
and fibres from six specific Indian spinning mills, who in turn obtained organic cotton from selected
farms. C& A, Organic Exchange and Shell Foundation have formed a partnership under the name 'Cotton
Connect'. Cotton Connect is a business organisation that aims to collaborate with retailers and fashion
brands to make global cotton supply chains more sustainable (economically, socially and
environmentally), including targeted support to encourage widespread transition to organic cotton
production.

In 2009, 15 000 Indian farmers worked on the C& A organic cotton project, and 18 million clothing items
(8 % of C&A's entire cotton collection) were made from certified organic cotton. In 2008, organic cotton
accounted for EUR 200 million of C&A's retail sales, and C&A was recently confirmed as the largest
buyer of organic cotton globally. For 2010, C&A aim to sell 23 million products made from organic
cotton, to account for 10 % of cotton products. By 2020, C&A aim to use 100 % cotton that is either
certified organic or cultivated according to more sustainable methods for their entire product range.

Applicability
Any retailer can promote ecoproducts through their procurement and marketing strategies,
whilst any large retailer can introduce an own-brand ecological or sustainability range.

Front-runner ecological standards are available for a wide range of product groups. Organic
certification is available for most food products, whilst environmenta label certification is
available for awide range of the most environmentally relevant non-food products.

Economics

No specific economic data were provided. Compliance and certification costs are directly borne
by suppliers, but should be balanced against the considerable price premiums usually
commanded by ecoproducts.
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Similarly for retailers, costs incurred in the sourcing and marketing of ecoproducts are usually
lower than the premium prices consumers are willing to pay for ecoproducts. Typically, retail
profit margins are significantly higher for ecoproducts. However, for this technique to be
effective, retailer ecorange products should be less expensive than branded ecoproducts. For
example, Carrefour (2010) claim that their AGIR bio range is, on average, 25 % less expensive
than equivalent products in specialist stores.

In addition, retailers should consider reputational and supply chain risk management benefits
associated with wider ecoproduct sourcing.

Driving forcesfor implementation

Consumer demand is the main driving force for retailers to sell environmental products. Higher
profit margins motivate suppliers and retailers to invest in environmental product certification
and promotion, respectively. For retailers, al of the driving forces listed in Section 0 are
relevant, but the following are particularly important for encouraging ecological consumption:

. environmental awareness and responsibility

. consumer demands

. devel oping more profitable value-added product ranges
. enhancing image and reputation.

Referenceretailers
B&Q, C&A, Coop Switzerland, KF Sweden, Migros, Otto, Rewe.
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2.3 Best environmental management practice to improve
transport and logistics operations

2.3.1 Chapter introduction

Retail transport and logistics

The primary function of efficient transport and logistics (T&L) operations is the safe, punctua
delivery of merchandise to retailers distribution centres and stores. This function is critical to
the commercia success of retail businesses, and avoids unnecessary environmental impacts
attributable to the disposal of late-delivered perishable food (Chapter 2.4), including impacts
arising from compensatory production (Chapter 2.2).

The T&L operations underpinning deliveries are becoming ever more complex, owing to an
increasing number of products, an increasingly globalised network of suppliers, and trends
towards inventory minimisation and just-in-time deliveries. In addition, T&L operations
influence or are influenced by many aspects of retail strategy and operations (Figure 2.87); so
any modifications must consider a multitude of possible effects. However, there is considerable
scope to reduce the significant environmental impacts associated with T&L operations
themselves without compromising critical primary functions. In fact, some improvement
options involving logistical collaboration may allow for a higher frequency of efficient
deliveries for perishable products.

Market /
Customer

Network Tactical
Design Scheduling

Warehousing Transport

V' Procurement Production Distribution

Finance Communication HR

Support IT-Systems i g X
g Systems Systems Systems

Source: Bestlog (2010)

Figure 2.87: The key role of transport and logistics operations within retail strategy and
operations.

Supplier and retail T&L operations are typically responsible for a relatively small share of the
lifecycle environmental impact of products (Chapter 2.2), but represent a significant source of
environmental impact over which retailers have either direct control, or significant influence
through contracts with third party logistics providers. Transport and logistics operations
typically account for a substantial portion of retailers direct emissions, athough the exact
proportion varies considerably across retailers of different types and sizes. IKEA (2010)
calculate that goods transport accounts for 48 % of scope 1 and 2 GHG emissions according to
GHG Protocol reporting standards (i.e. excluding upstream emissions associated with raw-
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material extraction and production) (WBCSD/WRI, 2004). For large grocery retailers, T&L
operations account for between 10% and 25% of scope 1 and 2 GHG emissions(®).
Meanwhile, although typically making a small contribution to product environmental footprints,
T&L can make a substantial contribution to the environmental footprints of particular products.
Rizet et a. (2008) calculated that ship transport from New Zealand dominates the lifecycle
energy demand of apples sold in France (Figure 2.88). Aside from GHG emissions and
associated climate change, the mgjor sustainability pressures associated with goods transport
are

. air pollution (acidification, ozone formation, and other human health effects)

. resource depletion (predominantly oil)

. water pollution (e.g. heavy metals and PAH runoff from roads, chemical spillages)
. ozone depletion (from leakage of refrigerants used for transportation)

. road accidents

. congestion of passenger transport corridors

. noi se.
20
H Shopping and delivery
O Storage and shops
15 | &IRoad transport
B Marine transport
3 M Production
o
E =
S 10
-
=
5 i
O M
New Zealand France Home delivery Home delivery + shop
visit
Apples Chest of drawers

Figure 2.88: Energy consumption for key transport and handling stages in the supply of apples
from New Zealand and France and chests of drawers to consumers in France,
compared with estimated energy consumption during production.

NB: Based on datain Rizet et a. (2008).

Retailers do not account for the full ranges of environmental impacts associated with their T&L
operations. More fundamentally, many retailers still do not reliably monitor and report on some
basic indicators of T&L efficiency — e.g. fuel/energy consumption normalised per unit load
delivered, and per load-km travelled, or the share of different transport modes. In part, thisis
because a large portion of retail T&L activities are outsourced to third party T&L providers, in
which case emissions may not be known or accounted for by the retailer.

European context
Overall within Europe, the transport and handling of goods is a magor contributor to
environmental impact, and activity has increased rapidly in recent years — mirroring growth in

(*® 10 % for Carrefour in 2009 (Carrefour, 2010); 16 % for Tesco in 2009 (Tesco, 2010); 25 % for Coop Switzerland in 2008 (Coop
Switzerland, 2009).
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consumption patterns. Between 1995 and 2006, total goods transport within the EU-27
increased from 3 060 billion tkm to 4140 billion tkm (Eurostat, 2009). Over half of thisincrease
was attributed to road transport, which accounts for ailmost half of goods transport within the
EU (Table 2.61). Sea and rail account for 37% and 10% of intraEU goods transport,
respectively, whilst inland waterways account for 3 %, and air freight for just 0.1 %. Current
data indicate that freight transport declined between 2007 and 2009, to stabilise at a level
dightly below that of 2006 (Eurostat, 2010). Imports from outside the EU account for a
significant portion of goods transport generated by EU retail activity. Such imports are
dominated by air and sea transport, which have been estimated to contribute an additional
12.7 % to EU-27 transport-sector GHG emissions (although these are not included in GHG
accounting under the Kyoto Protocal).

Table 2.61: The modal share of goodstransport within the EU-27 in 2006

Mode Billion tkm Share
Road 1888 46 %
Rail 435 10 %
Qil pipeline 135 3%
Inland waterways 138 3%
Sea (domestic/intra EU) 1545 37%
Totd 4140

Source: Eurostat (2009)

Beyond consumption growth, a number of factors have contributed to increased goods transport,
and associated environmental pressures. In particular, McKinnon (2008) attributed increasing
average haul-length for goods to:

e wider sourcing of suppliers and expansion of market areas (finding better or cheaper
suppliers)

e centralisation of economic activity in order to exploit economies of scale and reduce the
number of stockholding points

e circuitous routing of goods in order to utilise cheaper, more frequent or less congested
services.

In addition, lean production with short lead times has favoured smaller, less frequent ddliveries
for some products. Meanwhile, although the concentration of internationa freight transport
through hub ports and airports lengthens land-based feeder movements, concentration of
national/regiona freight in centraised hub-based distribution systems can improve efficiency
by creating opportunities to use more efficient modes and coordinate (optimise) delivery
operations across suppliers and retailers. Consequently, optimisation with respect to fuel and
environmental efficiency is complex and challenging.

2.3.2 Chapter scope

This chapter focuses on T&L operations, which include the storage of goods in distribution
centres (DCs) and other facilities. Energy consumption in DCs makes a small but significant
contribution to the environmental impact of T&L operations, and can be minimised by the
implementation of many of the best practice techniques described in Chapter 2.1 for energy
efficiency in stores. Readers are referred to Chapter 2.1 for best practice in reducing energy
consumption in DCs. Waste management, including disposa and recycling, necessitates T&L
operations. Casino attributes 3.7 % of their operational GHG emissions to waste transport
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(Casino, 2010). This chapter considers how waste management T&L operations may be
integrated into product delivery operations.

Customer transport to and from stores also has a significant environmental impact. |IKEA
estimates that 10% of the lifecycle GHG emissions attributable to their entire product
assortment arises from customer transport to and from their stores (IKEA, 2010). Casino
estimate that customer transport adds 38 % to operational GHG emissions (excluding product
manufacture), compared with 12 % for goods transport to stores (Casino, 2010). Rizet et al.,
(2008) estimate that customer shopping and delivery accounts for over one third of the lifecycle
energy consumption of a chest of drawers sold in Paris (Figure 2.88). Many factors affect
customer transport emissions, which can be difficult to attribute to particular products or stores.
Relevant factors such as town planning, public transport infrastructure and pricing and vehicle
emissions are outside the scope of this document. This chapter considers customer transport
emissions where they are relevant to retailer practices with respect to optimising T&L
operations.

Figure 2.89 provides a schematic overview of the main points and routes considered as T&L
operations within this chapter. The following basic steps are typica for most products and large
retailers:

. transport from the supplier to the distribution centre (DC)
. storage and preparation of orders at the DC
. delivery to the retail outlet.

The organisation of the distribution chain can vary according to the product, the demand and the
required delivery time. For example, some fresh local food produce may be delivered directly
from suppliersto retail outlets, whilst other products may be stocked in distribution centres for a
period of time, with additional incurred costs. Typicaly, suppliers are responsible for delivery
of their products to the DC (or storeif direct), whilst retailers are responsible for deliveries from
DCsto stores. Retailers may manage T&L operations directly, or delegate responsibility to third
party T&L providers. Only 20 % of Carrefour's products are delivered by Carrefour's dedicated
fleet. Nonetheless, all large retailers ultimately coordinate T& L activities for their products.
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Figure 2.89: Simplified schematic of the main transport routesfor retail sector goods and waste

Figure 2.90 indicates what is considered within this chapter, in particular techniques described
in Section 2.3.4. Many products have long and complex value chains (see Section 2.2.5), and it
is important to consider the impact of transport when assessing overall product impacts to
inform sourcing decisions and improvement options (Section 2.2.6). However, transport beyond
primary suppliers (e.g. between primary and secondary suppliers, secondary and tertiary
suppliers, etc) is outside the scope of retailer influence in terms of T&L management, and
consequently is not considered in this chapter (Figure 2.90). There is considerable opportunity

for retailers to optimise T&L operations through integration with primary supplier T&L
operations.

| Product lifecycle optimisation (Chapter 2.2) |

This chapter |

Sourcing and packaging (T2),
Primary transport mode (T3)

»

‘Performance measurement (T1), Distribution network (T4), Route planniné
and efficient driving (T5), vehicle modification (T6)

Figure 2.90: Major points within the T& L network considered within the six techniques (T1 to
T6) described in this chapter, and in product lifecycle optimisation (chapter 2.2)
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In summary, the major T&L routes considered in this technique are:

. primary suppliersto retailers (products)

. primary suppliers to distribution centres (products)
. distribution centres to retailers (products)

. retailers to waste facilities (waste)

. retailers to distribution centres (waste)
. digtribution centres to waste facilities (waste).
2.3.3 Drivers of transport and logistics improvement

Annual sustainability reports document a recent and increasing focus by retailers on the
measurement and improvement of transport efficiency and associated carbon footprint. Based
on a case study of transport for the European chemical sector, which is regarded as a leading
sector in terms of transport efficiency, McKinnon and Piecyk (2010) concluded that measuring
and reducing the carbon footprint of transport operations is at an early stage, and that there are
many opportunities to achieve short to medium-term savings. They emphasised the importance
of companies working closely with transport providers.

Realisation of cost-saving opportunitiesin T&L operations often requiresinitia investment, and
a significant barrier to this is the low profitability of the T&L sector in recent years (Climate
Change Corp, 2008). Conversdly, the major driver of this declinein profitability — an increase in
fuel prices that account for up to 40 % of operating costs — also provides a mgjor incentive for
efficiency improvement in terms of business planning and risk mitigation. Therefore, there is
usually a strong medium-term business case for retailersto invest in the T& L infrastructure, and
to provide financial support for T&L providers to make these investments in return for
competitively-priced and stable contract agreements. The drivers for retailers to reduce the
energy consumption and environmental impact of their T& L operations may be summarised as:

. corporate social responsibility;

. realising cost-saving opportunities associated with efficient T& L operations;
. reducing exposure to energy price volatility (risk management);

. realising cost effective carbon footprint reductions;

. reducing potentia future liabilities associated with carbon pricing.
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234 Best environmental management practices for improving transport
and logistics operations: techniques overview

Background

There are four fundamenta factors underpinning the efficiency and environmental impact of
retail goods transport. For one tonne of a given product, these four factors are:

. distance travelled

. mode of transport used

. vehicle load factor

. vehicle efficiency (within a particular mode).

Each of these fundamental factors is in turn affected by multiple contributory factors. For
example, distance travelled is primarily a function of source location, and therefore requires
integration with other sustainable supply chain consideration (Section 2.2.6.2). However, the
mode of transport, the structure of the distribution network, and the specific routes taken, can all
have a significant influence on the total distance travelled. In addition, these factors are strongly
interdependent. For example, the mode of transport used and vehicle load factors are both
critically dependent on features of the distribution network. Optimising these interdependent
criteria is a complex chalenge, and requires a holistic approach. In the first instance, it is
essential that retailers collate the data necessary to assess the efficiency and environmental
impact of their T& L operations, including those that are outsourced and those of their suppliers.

Figure 2.91 indicates the different levels of retailer involvement required to control various
factors important to T&L efficiency through key decision points. Some basic steps can be taken
to increase the efficiency of road transport per tkm (from driver training to aerodynamic
modifications). Further steps, requiring additional engagement on the part of retailers (or third
party T&L providers) include increasing vehicle load factors, reducing empty running, and
minimising route distances through optimised route planning. More advanced options include
optimisation of the distribution network to accommodate efficient long-distance transport
modes and generate new opportunities for load maximisation and back-hauling — including
through the coordination of transport and logistics requirements with suppliers and other
businesses. Finally, a fully integrated approach to transport and logistics considers the
consequences of sourcing decisions and store locations on goods transport and customer
transport, respectively (balanced against other sustainability criteria).

1. Basic 2. Intermediate I 3. Advanced i 4. Integrated
1 1 1
1 1 }
1 1 1
1 1 1
: Secondary : Primary :
1 routing | routing |
: distance : distance :
| | - |
1 | /
1 1 1
I / |
1 1
1 1 1
1 1 1

Mode 1 |

efficiency ! Load factor [+ ! i

feautures : I :
1 [ 1
1 1
1 ~
1 1 1
1 1 1
1 1
: : Secondary :
1 Empty | transport !
1 running 1 1
1 ] mode 1
1 1 I
: I Important factor
1 1

Figure 2.91: Important factors and decision points relevant to the optimisation of retail
transport and logistics operations, categorised according to level of retailer
engagement required
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Figure 2.92 provides a more detailed overview of the inter-relationships between key factors
determining the efficiency and GHG emissions of road transport - an essential component of the
transport chain for al retailers (Section 2.3.4.4). It includes factors such as total vehicle tkms
travelled, which are determined not just by the average distance and weight of goods
transported, but the average weight of the truck relative to the load (i.e. average truck size, load
factor, and empty running).
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Figure 2.92: Factor s affecting road transport efficiency and CO, emissions

Front-runner retailers influence ‘advanced’ T&L factors defined in Figure 2.91. Figure 2.93
proposes a sequence of questions and decisions for particular product groups that represent best
practice in T&L optimisation, based on a systematic and fully integrated retailer approach
(Figure 2.91). Such an approach should consider:

. source location (balanced against other sustainability criteria — e.g. using a balanced
score-card approach);
. transport mode, shifting products to more efficient modes where possible;

Best Environmental M anagement Practicein the Retail Trade Sector 235




Chapter 2

. distribution network and logistics to minimise vehicle kms and maximise load (including
coordination with suppliers and integration of waste return);
. vehicleimpact (efficiency and energy source).

Product group —

I — |

1 1
Reduce vehicle : — :
1 1

Air freight?

Shipping / :
Intermodal :

(air-freight labelling)

Increase load !

factor (Distr. / |

Alternative
source location?

] |
I Reduce distance |

r———-

| .
| Rail / Intermodal je=

; [ iyl
impact Logistics) I j(Distr. / Logistics), I
Figure 2.93: Flow chart of an integrated (best practice) approach to systematic reduction of the

environmental impact of transport and logistics operations for a particular
product group

Techniques

Table 2.62 categorises best practice for improving the efficiency of T&L operations into
separate approaches and associated techniques that are described in this chapter. Techniques are
ordered according to the ideal sequence of best practice actions to systematically minimise the
environmental impact of T&L operations for a particular product group. Monitoring and
reporting the performance of T&L operations (Technique 1 in Table 2.62) is a prerequisite
(Approach 1 in Table 2.62) to improving the efficiency of T&L operations. Retailers may then
either pursue a basic operational optimisation approach (Approach 4 in Table 2.62), involving
route planning (Technique 5 in Table 2.62) and vehicle improvement (Technique 6 in Table
2.62), or they may take an integrated approach (Approach 2 in Table 2.62) that includes
sourcing and packaging (Technique 2 in Table 2.62) and modal shifts (Technique 3 in Table
2.62). Strategic planning (Approach 3 in Table 2.62) involves optimisation of the distribution
network (Technique 4 in Table 2.62), representing an advanced level of retailer engagement in
Figure 2.91.
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Table 2.62: Portfolio of retailer approaches and best practice techniques to improve the
efficiency of transport and logistics operations
Approach chr?r:%(ﬁ':e Key components Examples | Section
1. Green | Procurement of certified | IKEA, H&M
procurement  and | transport providers Section
environmental Requirements for transoort IKEA 2341,
requirements  for e P p. 239
N iders providers
1. Prerequisites transport provig
2. Eff'C'e”C)é Data collation et
monitoring an . — tion
reporting for all | KPI reporting Kingfisher 2342,
transport _ and Benchmarking IKEA p. 245.
logistics operations
3. Integrate | Regional/local sourcing Coop Switz | Chapter
2. Integrated | yangport  efficiency KEA 2.2 and
roach to | ; ; ;
appd " Into sourcing | Product / packaging volume section
E(Z(L)Jr(lzji(r:]g (see decisions and | minimisation 2.3.4.3,
-~ | packaging design p. 255
supply cha!n . Coop
ass:&sm;n;ﬁ 2m ) Ra Switz/Migros )
more efficient — 2.3.4.4,
transport modes Shipping p. 258
Larger trucks (including | M&S, B&Q
double deck trucks)
3. Strategic Strategic centralised hubs | Coop
planning o (integration  of  efficient | Switz/Migros | gection
5. Optimise the modes) 5345
d|$r|but|0n network COﬂSOlIdaIed pl atformS |KEA p 273 !
Direct routing H&M
Back-loading waste Carrefour
Back-loading supplier to DC | Sainsbury's
6. Optimised route | deliveries ;
i — - Section
planning, use of | GPS route optimisation Casino
) 2.3.4.6,
telematics and Driver traini Migros 267
driver training rver traning P-
GPS cruise control
4. Operational Night-time deliveries Albert Heijn
optimisation 7. Minimise the | Aerodynamics M&S
environmental Low rolling resistance tyres
impact of road | EuroV and efficient engines | Albert Heijn Section
vehicles  through | CNG/biogas Albert Heijn | 5347
purchasing Mild hybrid Colruyt 273
. _ p.
deC|S|_ons and Albert Heijn
retrofit Low-noise trucks
modifications
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2.3.4.1 Green procurement and environmental requirements for transport

providers

Description

Small retailers outsource T& L operations to third party providers. Large retailers often have in-
house T&L departments that perform secondary distribution from DCs to stores, but rely on
third party providers for at least some primary distribution operations (e.g. ocean shipping).
Therefore, green procurement of T&L operations is the primary technique for T&L
improvement applicable to SMEs. For large retailers, green procurement and specific
requirements are an integral component of improving T&L operations, and a prerequisite for
best environmental management practi ce techniques subsequently referred to in this chapter.

Large retailers may also outsource secondary distribution operations to third party T&L
providers. From an environmental improvement perspective, there are positive and negative
effects of extensive T&L outsourcing for large retailers (Table 2.63). Essentialy, outsourcing
can ensure that T& L operations are managed by speciaist experts with a strong incentive to
maximise efficiency and the potential to coordinate efficient distribution across multiple clients.
However, outsourced T&L providers may not have a remit for, and strategic overview of, al
retailer T&L operations, and do not have a remit to identify integrated sourcing and transport
solutions. In addition, retailers may have stronger CSR and marketing incentives to implement
longer payment environmental improvement options. The balance of these aspects is heavily
dependent on specific circumstances, including features of supply networks for particular
retailers, and the T&L provider client base.

Table 2.63: Positive and negative aspects of retailersusing a third party T&L provider, versus

in-house T&L services

Positive aspects

Negative aspects/limitations

Specialist  management T&L

operations

expertise in

May not be fully responsible for, and have a
strategic overview of, al retailer T& L operations

Possible coordination of distribution across clients
to realise optimised loading and back-hauling

May not have sufficient client density to optimise
loading and back-hauling

Strong cost incentive to optimise operational
efficiency

CSR incentives may be weaker than for retailers
(lower public profile)

Efficient providers of low-volume T&L

reguirements (small retailers)

Identification and realisation of integrated transport
and sourcing solutions is outside remit

This technique describes best practice wherever retailers use outsourced providers. Essentialy,
retailers should use third party certification or improvement programmes, contract requirements
and selection criteriato ensure that purchased T& L operations:

. are environmentally efficient;
. can be incorporated into retail environmental monitoring and reporting systems;
. follow best environmental management practice techniques outlined in this chapter.

The development of environmentally sound product source locations (Section 2.3.4.3), the
selection of efficient transport modes (Section 2.3.4.4) and the development or selection of
efficient distribution networks (Section 2.3.4.5) either influence or involve green procurement
decisions wherever third party T&L providers are involved. This technique is therefore cross-
cutting for many retailers.

There are few widely applicable third party standards specifically representing good
environmental performance for T&L providers. However, there are some general and specific
third-party-verified reporting standards applicable to T&L providers, some of which aso
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require a basic level of environmental management. With respect to genera environment-
related standards, forma environmental management systems such as ISO 14001 and EMAS
may be required from T&L suppliers. Meanwhile, three examples of third party (primarily
reporting) standards specific to T& L operations, and used by retailers, are:

. Clean Shipping Project
. European Retail Round Table (ERRT) Way Ahead Programme
. US Smartway Programme.

The Clean Shipping project (http://www.cleanshippingproject.se/index.html) was initiated in
Sweden, and is aimed at improving the environmental performance of the shipping industry by
requiring shipping providers to report on their environmental performance across 20 criteria
(including chemical, water and fuel use, and waste control, CO,, NOy, SO, and PM emissions),
and to achieve basic minimum standards. The primary objective of the project is to empower
purchasers of T&L operations, including retailers, to select providers with better environmental
performance.

The ERRT Way Ahead Programme http://www.way-ahead.org/ evolved from the
Environmental Performance Survey referred to in Case study 2.12.

The primary objective of this programme is to facilitate information exchange between transport
providers and retailers (or other stakeholders). It is based on a standard questionnaire for
transport providers which aims to identify implementation of various management options
relevant to environment and safety. These include:

. extensiveness and frequency of driver training

. driver-level fud consumption and reward system
. percentage of alternative fuel used

. percentage of fleet using an alternative technique

. details of speed limit policy and control system
. details of idling policy and control system

. percentage fleet using low-rolling-resistance tyres

. details of tyre pressure monitoring system

. age distribution of trucks

. environmental management system implementation level.

The Smartway Programme (http://www.epa.gov/smartwaylogistics/) is run by the US
Environmental Protection Agency, and requires transport providersto report emissions data on a
yearly basis, in addition to complying with environmental and fuel efficiency targets.

Achieved environmental benefits

Reporting on environmental performance and implementation of environmental management
practices encourages third party T&L providers to implement the improvement options, and
realise associated environmental benefits, described throughout this chapter. In particular, this
technique can encourage T& L providers to:

. use cleaner (lower-sul phur content) shipping fuels;

. use more efficient and cleaner (e.g. EURO V) trucks;
. use alternatively-powered (biogas or hybrid) trucks;

. shift towards more efficient transport modes.
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Appropriate environmental indicator
The most appropriate indicator of retail environmental performance with respect to
environmental (reporting) requirements for third party T&L providersis.

. the percentage of transport provided by third party T&L providers that complies with
specified standards, requirements, or best practice techniques outlined in this document.

Table 2.64 provides a summary of environmental reporting requirements across various
suppliers providing third party T&L servicesto two leading retailers.

Table 2.64: Performance of two leading retailers with respect to environmental requirements
for third party T&L providers
. Clean Shipping | Way Ahead | Smartway . .
etller (e project reporting | reporting registered Rezller et
H&M (2009) 67 % NA 70 % (USonly) NA
IKEA (2009) 100 % 100 % 100 % (US only) 100 %

Source: From datain H&M (2010) and IKEA (2010).

Transport accounted for 51 % of H&M's direct carbon footprint in 2009 (H&M, 2010). H&M
has targets for all US suppliers to be Smartway certified, and all shipping providers to be signed
up to the Clean Shipping project, in 2010.

A proposed benchmark of excellenceis:

. 100 % of T&L providers comply with either: (i) third-party-verified environment-related
standards; (ii) specific environmental requirements; (iii) best environmental management
techniques contained in this document.

Cross-media effects

There are no significant cross-media effects associated with this technique. Requirements made
of third party T&L providers should relate to the major environmental pressures associated with
T&L operations.

Operational data

For large retailers who outsource parts of their T&L operations, green procurement of these
operations is a cross-cutting technique that should be considered within subsequent techniques
described in this chapter. Requiring T&L providers to report basic environmental performance
data is an integra part of T&L monitoring and reporting best practice described in Section
2.3.4.2. Shifting towards more efficient distribution networks (Section 2.3.4.5) and
environmentally preferable transport modes (Section 2.3.4.4) often necessitates the selection of
better-performing T&L providers (e.g. train operators in place of lorry operators, shipping
operators in place of air freight operators), and may be regarded as green procurement. For
example, Migros procures sufficient rail transport from the Swiss rail company SBB to
necessitate full-time operation of 400 rail wagons (Table 2.76).

IKEA provides an example of best practice with respect to green procurement and specific
environmental requirements for third party T&L providers (Case study 2.12).
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Case study 2.12: IKEA requirementsfor third party T&L providers

IKEA has 278 suppliers of transport services (supplymanagement.com, 2010). All these T&L providers
must comply with relevant requirements set out in IKEA's IWAY code of conduct for suppliers (see Case
study 2.6 in Section 2.2.6.5), but also with industry-related requirements specified in a transport-specific
supplement to IWAY. Below is a summary of the key points (IKEA, 2010; supply management.com,
2010).

Key requirements stipulated by IKEA for T&L providersinclude:

. trucks must be 10 years or younger (5 years for vehicles less than 3.5 tonnes);

. all T&L providers must complete/update the Environmental Performance Survey (EPS) from the
ERRT Way Ahead Programme annually;

. T&L providersin Europe must achieve a minimum EPS score of at least 100;

. T&L providersin Russia & Asia Pacific must achieve an EPS score of at |east 50;

. T&L providersin North America must be a registered to the EPA Smartway programme and have
ascore of at least 1.0;

. all T&L providers must have practical plans for reducing CO2 emissions, including annual targets;

. all shipping providers must comply with the environmental performance reporting reguirements of

the Clean Shipping Project;

Applicability

This technique is applicable to al retailers. It is the primary technique for influencing T&L
environmental performance for retailers who rely entirely on third party T&L providers (e.g.
most small retailers).

Economics

As demonstrated in subsequent sections, many techniques that reduce the environmental impact
of T&L operations are associated with improved efficiency and reduced costs. Therefore, more
environmentally-sound third party T&L providers, and those complying with specific
environmental requirements, do not necessarily provide a more expensive service. Where there
is a price premium associated with better performers, this should be balanced against the
positive marketing effect of agood (environmentally responsible) reputation.

Where retailers work with third party T&L providers and suppliers to implement improvement
options, for example by providing finance for investment, economic benefits associated with
efficiency gains can be reflected in annually-updated contracts (e.g. Case study 2.16 in Section
2.3.4.5).

Driving forcesfor implementation
Retailers require third party T&L providers to comply with improved levels of environmental
management and performance in order to:

. fulfil CSR responsihilities;
. reduce their overall (reported) environmental burden;
. reduce the environmental burden of particular product groups.

In addition, retailersrequire third party T&L providersto comply with reporting requirementsin
order to:

. fulfil organisation-level CSR reporting (e.g. operation carbon footprint);
. efficiently target environmental performance improvement options;
. calculate product environmental footprints.
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2.3.4.2 Efficiency monitoring and reporting for all transport and logistic
operations

Description

In order to improve the environmental efficiency of T&L operations, it is first necessary to
define, measure and benchmark relevant indicators. Monitoring energy consumption and
associated CO, emissions is integral to efficiency optimisation and to the reporting of key
environmental performance indicatorsin CSR reports. The major objectives of T&L monitoring
areto:

1. enable calculation of total environmental burden (e.g. t CO, eq. yr) attributable to retailer
operations,

2. calculate product environmental footprints (e.g. PCF);

3. benchmark and improve the efficiency of T&L operations.

In the first instance, these objectives can be achieved by applying generic energy use and
emission factors to various stages of the transport chain (e.g. average data for different modes of
transport: Table 2.74 and Figure 2.95 in Section 2.3.4.4). Table 2.65 refers to the basic data
required to begin assessing T&L performance (specific performance indicators are defined
subsequently in Table 2.68). Objective 1 can be realised with only basic data, for example total
fuel use across T& L operations. This may be used to identify absolute performance trends over
a number of years, but does not provide insight into efficiency and improvement options.
Objective 2 may be realised using basic data such as average transport distance by different
modes for particular product groups, and default emission factors. Where T&L operations are
outsourced, retailers may need to establish specific reporting requirements (Section 2.3.4.1) in
order to obtain the data necessary to realise Objectives 1 and 2 above.

To effectively realise objective 3, and enable the identification of improvement options, detailed
information on the actual performance of T&L chains is required. For atruck fleet, this would
include the vehicle size distribution, average loading factors for different sizes, distribution of
EURO emission standard compliance, etc. To compare the efficiency of alternative modes,
vehicle sizes or loading rates, performance must be expressed in units normalised for distance
travelled by weight/volume (e.g. per tkm). To compare the performance of alternative sourcing
options, distribution network options, or routing options, performance must be expressed in
relation to the final weight or volume delivered (e.g. per t or m® delivered). This latter measure
indicates the absolute performance of T& L operations, and can be used to reflect the cumulative
effect of al techniques described in this chapter.

Table 2.65: Key input data for monitoring T& L operations
Description Ideal units Alternative units
P“F‘Ct“a' Ity "M | 9% on-time deliveries
delivery
5 . -
Reliability of the | 0 ddivered in
. acceptable
preparations condition
Total fuel . . i
consumption MJ primary energy Litres (diesdl)
Transport CO, t CO;
Transport by mode tkm by mode km by mode
EURO ~ standard | o o ok fleet
compliance
Transport distance by
product km (average)
Volume delivered m?® or tonnes Pallets(*)

(*) 120 x 80 cm pallet.
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The range of environmental pressures associated with T&L operations are presented in Section
2.3.1 and Section 2.3.4.4. Ultimately, many of these pressures are correlated with energy
consumption, and can be directly calculated from data on the type and quantity of fue
consumed (e.g. CO, and SO, emissions). Fuel consumption data should be readily available to
T&L managers (either within retail organisations, within T&L providers, or within supplier
organisations), and can easily be normalised according to the quantity (tonnes, m®, pallets) of
goods delivered and distance transported. Therefore, the energy and CO, intensity of goods
transported are the two primary indicators of environmental performance recommended for
retailersin this section.

Case study 2.13 provides an example of T&L monitoring that addresses CSR reporting
requirements, and enables the identification of specific T&L performance in order to track
efficiency improvements. Some front-runner retailers such as Migros also report on non-CO,
emissions such as NO, and PM from their dedicated fleets, and total distance travelled by rail
(Coop Switzerland, 2010; Migros, 2010). Front-runner retailers including H&M and IKEA
require third party transport providers to participate in standardised reporting programmes (see
Section 2.3.4.1 and Case study 2.12)

The UN Globa Reporting Initiative (GRI) has produced a pilot document (UN, 2006) on
reporting for the T&L sector that includes sector-specific indicators that are additional to
standard GR3 reporting guidelines. Some of these indicators are listed in Table 2.65, and are
largely based on descriptions of actions to improve T&L performance or mitigate against
environmental impacts. Retailers are referred to the UN GRI reporting guidelines, some
technical aspects of which are included under 'Operational data, below. This technique focuses
on the technical aspects of best practice for retailer monitoring and reporting of T&L
environmental performance.

Table 2.66: Indicators proposed for the transport and logistics sector in the UN GRI pilot
sector supplement
Aspects New indicators
Fleet - _
Composition Breakdown of fleet composition. (See Annex 1 for details)
Description of policies and programmes on the management of environmental
impacts, including:
Policy . initiatives on sustainabl e transportation (e.g. hybrid vehicles)
modal shift
route planning.
Description of initiatives to use renewable energy sources and to increase energy
Energy efficiency. In describing initiatives to increase energy efficiency, reporting
organisations should explain how they are benchmarking their energy efficiency
to assess improvements.
.| Description of initiatives to control urban air emissions in relation to road
Urban air X . . -
. transport (e.g. use of alternative fuels, frequency of vehicle maintenance, driving
pollution
styles, etc.).
Description of policies and programmes implemented to manage the impacts of
Congestion traffic congestion (e.g. prqmoti ng off-peak distributior_1, new inner ci'gy transport
modes, percentage of delivery by modes of alternative transportation). Note:
‘Impact’ refersto environmental, economic, and social dimensions.
Noise/vibration Description of policies and programmes for noise management/abatement.
Transport Description of environmental impacts of the reporting organisation’s major
infrastructure transportation infrastructure assets (e.g. railways) and real estate. Report the
development results of environmental impact assessments.
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Achieved environmental benefits
A comprehensive monitoring and reporting system for goods-transport will enable retailers to
identify, and improve the efficiency of:

. product sourcing (section 2.3.4.3)

. modal splits (section 2.3.4.4)

. distribution network (section 2.3.4.5)

. route planning (section 2.3.4.6)

. vehicle design and modification (section 2.3.4.7).

Improved efficiency in each of these areas will tranglate into reduced environmental pressures,
as described in the subseguent sections. For example, measuring the specific efficiency of
Kingfisher's dedicated transport fleet is a prerequisite for the ongoing efficiency improvements
targeted for and achieved by that fleet (Case study 2.13). Detailed monitoring of truck loading
efficiency at different stages of transport (IKEA, 2010) has informed the optimisation of
packaging (Case study 2.15 in Section 2.3.4.3) and of the distribution network according to the
supplier cluster concept. (Case study 2.16 in Section 2.3.4.5). Some examples of specific T&L
performance improvements reported by retailers are included in Table 2.67.

Table2.67: Some examples of reported environmental performance improvement across r etail
T&L operations
Retailer M easurement unit Performance improvement
H&M
IKEA kg CO,/m’ delivered 12.4 % reduction 2006-2009
Migros
M&S | diesel/store per month 22 % reduction 2006—2009
Sainsbury's
Tesco

Appropriate environmental indicators
Absolute T&L impact, expressed as total fuel use or tonnes CO, emitted by all T& L operations,
is akey component of absolute business impact that should be used as a sustainability indicator
alongside business performance indicators to comply with transparency requirements in annual
reports. It should be interpreted in the context of business performance, and does not necessarily
reflect the efficiency of T&L operations.

A wide range of indicators can be used to identify specific aspects of T&L performance,
following collation of basic data specified in Table 2.65, and preferably additional data
Selecting the most appropriate indicators depends on the purpose of the monitoring and/or
reporting. Ultimately, the environmental performance of T&L operations is measured by
metrics such as kg CO, per tonne or m® product delivered (Table 2.69). However, a number of
important efficiency indicators may be used by retailers to identify specific aspects of
performance that could be improved, such as load factors and routing distances (Table 2.68).
IKEA (2010) reported filling rates of 63.1% for trucks moving between suppliers and
warehouses, and 59.8 % for trucks moving between warehouses and stores.
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Table 2.68: Key efficiency (specific performance) indicatorsfor T& L operations
Description Units

5 - —

L oad factor 0% vollume capafl:lty u.tl!lsed
% weight capacity utilised
MJ/tkm

Energy intensity MJIm?km
MJ/pallet.km
CO; eg./tkm

CO;, intensity CO, eg./m*km

CO, eq./pallet.km

Volume-weighted average

routing distance km
Table 2.69: Final environmental performanceindicatorsfor T&L operations
Units Examples
kg CO; eg./t 24 kg (Kesko)
kg CO, eq./m’
kg CO, eq./pallet 7.8 (Carrefour)
0.0122 (Sainsbury's)
kg CO, eq./case 0.0146 (Tesco)

Variations of the indicators specified Table 2.68 and Table 2.69 may be used for specific
purposes. M& S measures specific fuel consumption of their food delivery fleet relative to the
total number of stores serviced (each store receives at least one delivery per day) (M&S, 2010).
This is a valid measure of final environmental performance for the purposes of identifying
trends, and indicates that the environmental performance of M&S T&L operations have
improved by 22 % between 2006/7 and 2009/10 (from 2 556 to 1991 | per store per month).
However, such indicators do not alow for an accurate comparison across retailers, and should
not substitute indicators proposed in Table 2.68 and Table 2.69.

There are two proposed benchmarks of excellence for this technique:

. for 100% T&L operations between first-tier suppliers, retail stores and waste
management facilities, including those performed by third party transport providers, the
following indicators are reported:

o percentage transport by different modes
o kg CO2 eg. per m3 or per pallet delivered

. for al in-house T&L operations between first-tier suppliers, retail stores and waste
management facilities (section 2.3.4.1), the following indicators are reported:
o truck load factor (% weight or volume capacity)
° kg CO2 eg. per tkm.

Cross-media effects

Energy consumption and CO, emissions correlate strongly with overall environmenta pressure
from transport operations, but may deviate in some instances. In particular, heavy fuel oil used
in shipping results in high SO, and NO, emissions relative to CO, emissions (Figure 2.95 in
Section 2.3.4.3). Optimisation of retailer T& L operations should account for any indirect effects
on secondary transport providers, product sourcing, and customer travel.
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Operational data

In terms of appropriate units, tkm is an indicator widely used in statistical publications to
convey T&L efficiency, but is rarely reported by retailers. Retail sustainability reports usually
refer to final T&L performancein terms of fuel consumption or CO, emitted per m® (IKEA), per
case (Tesco), or per item (Inditex, M&S) delivered. McKinnon (2009) found that 'wooden
pallets or 'roll cages were the units commonly used by UK companies participating in a
transport benchmarking study. Many retail shipments are volume-limited rather than weight-
limited (Lumsden, 2004), and measures to improve load efficiency (e.g. dense packaging of
products) will not be reflected positively by volume-normalised reporting. To improve
transparency and comparability within the constraints of data availability, it is recommended
that transport efficiency be assessed in relation to tkm transported where possible, and final
performance in relation to volume (m® or pallet or case) delivered.

Where shipping units are reported as Twenty-foot Equivalent Units (TEU), they can be
converted into tkm based on the factors proposed by IFEU (2010):

. light goods: 6 tonnes per TEU
. medium-density goods: 10.5 tonnes per TEU.

The UN GRI pilot document for the T&L sector (UN, 2006) contains a number of specific
recommendations for T&L energy reporting (in addition to standard GR3 reporting guidelines).
Energy consumption should be reported:

. injoules
. separately for individual mobile (e.g. air, sea, road, rail) and non-mobile (e.g. office,
warehouse) sources

. according to source
. normalised using units such as cubic-metre-km, tonne-km, delivery item, freight unit (e.g.
TEU-km)

. include al energy used to produce and deliver energy products purchased by the reporting
organisation (including indirect and el ectricity-generation emissions).

Table 2.70 includes some conversion factors relevant for the calculation of T&L energy use.
Emissions of CO, can be calculated from standard emission factors applicable to different fuel
types, assuming complete oxidation during combustion (Table 2.70). Non-CO, emissions are
heavily dependent on the specific combustion technology, conditions, and abatement
technology, so cannot be calculated from standard default emission factors applied to fuel type.
Where operating conditions are specified more precisely, non-CO, emissions may be estimated
from emission factors published by various sources (e.g. IPCC, 2006; IFEU, 2010; Tremove,
2010).

Table 2.70: Some char acteristics of major transport fuels, including direct CO, emissions from
combustion
. Energy
Fuel Density content CO,

kg/l MJ/ | kg/l
Gasoline 0.72 321 224
Diesdl, MDO, MGO 0.83 36.0 2.63
Biodiesel 0.83 38.1 2.79
Kerosene 0.80 353 2.52
Heavy fuel ail 0.98 40.4 3.07
NB: MDO = Medium Density Oil; MGO = Medium Grade Qil
Source: IPCC (2006) and IFEU (2010)
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When comparing alternative fuel options, and for completeness of reporting, indirect emissions
associated with fuel supply chains should also be accounted for (Table 2.71). For example,
gasoline combustion is associated with low direct emissions of SO,, but high indirect SO,
emissions attributable to processing, compared with diesel — based on IFEU data presented in
Table 2.71. Where transport is powered by electricity, emissions can be caculated from
country-specific electricity emission factors.

Table2.71. Indirect emissions arising during the extraction, processing and transport of
different fuels, expressed in relation to one kg of fuel
Fuel Efficiency* CO, NOy SO, NMVOC PM
kg /l g/l g/l g/l g/l
Gasoline 75 % 0.4824 152 4.18 152 0.21
Diesdl, MDO, MGO 78 % 0.390 1.49 3.64 1.26 0.19
Biodiesel 60 % 0.739 5.25 1.36 0.95 0.60
Kerosene 79 % 0.36 141 3.44 121 0.18
Heavy fud ail 79 % 0.392 1.65 391 1.44 0.21

(*) Final energy related to primary energy.
Source: IFEU (2010), based on Ecoinvent (2009).

Blanco and Craig (2009) found that transport emissions calculated from actua data were, on
average, 27 % higher than emissions predicted from standard emission factors, for various
transport chains. To improve the accuracy of energy consumption or energy efficiency
calculations, and to ensure that monitoring data both incentivise and reflect routing optimisation
(Technique 4 in Section 2.3.4.5 and Technique 5 in Section 2.3.4.6), it is important that
transport distance be accurately accounted for.

Shipping distances are often 10-21 % greater than direct port-to-port distances, owing to
multiple port-calls (Blanco and Craig, 2009). Air freight distances are at least 4 % greater than
direct airport-to-airport distances. To calculate typical air transport distances, IFEU (2010)
proposes the following formula based on the shortest distance between two points, the Great
Circle Distance (GCD):

Real flight distance = (GCD - 185.2 km) x 1.04 + 185.2 km + 60 km

In addition, GHG emissions from air transport should be multiplied by the appropriate Radiative
Forcing Index (RFI) factor, depending on the altitude, in order to more fully reflect their climate
impact (Table 2.72).

Meanwhile, road and rail transport distances are highly dependent on the road and rail network
in relation to the points of origin/destination. In the EcotransIT model, country-specific
topography is considered in energy consumption and emissions factors for heavy goods vehicles
(IFEU, 2010), with deviations of 5% lower (relative to European average) for 'flat countries
(Denmark, Netherlands and Sweden) and 5 % higher for 'mountainous countries’ (Switzerland
and Austria). The effects of factors such as those listed above highlight the need for activity-
specific data, and can be particularly important when calculating the net potential benefit of
transport of modal shifts (Section 2.3.4.3).
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Table2.72: Radiative Forcing Index factor applied to aircraft GHG emissions, depending on
altitude (flight length)

Flight distance Flight % above Average RFI

(km) 9000m altitude factor

500 0% 1.00

750 50 % 1.81
1000 72% 2.18
2000 85 % 2.53
4000 93 % 2.73
10000 97 % 2.87

Source: IFEU (2010).

Kingfisher reporting on T&L operations, to fulfil CSR reporting and efficiency improvement
objectives, is detailed in Case study 2.13 as an example.
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Case study 2.13: Kingfisher reporting of T&L emissions from own fleet and T&L providers for
CSR and performance improvement pur poses

CSR reporting

Kingfisher reports on their corporate carbon footprint according to GHG Protocol guidelines. Figure 2.94 displays
total GHG emissions presented in Kingfisher's 2010 Sustainability Report (Kingfisher, 2010). In addition to direct
(Scope 1) GHG emissions calculated from fuel use within their dedicated fleets (see below), Kingfisher include
estimates of indirect (Scope 3) emissions associated with their operations based on externa haulage data collected
from 88 % (by turnover) of T&L provider companies. Accounting for both direct and indirect (outsourced) GHG
emissions ensures a complete overview of absolute T&L impact, and reduces the risk that actions taken to improve
the performance of dedicated fleets lead to the displacement (outsourcing) of emissions to third party T&L providers.

160
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Figure 2.94: Thousand tonnes CO, eg. from different parts of Kingfisher's T&L operations,
classified as Scope 1 (direct) and Scope 3 (indirect) according to GHG Protocol
guidelines

T&L performancereporting

In 2010, three major Kingfisher companies had dedicated fleets. These accounted for 100 % of company store
deliveries (Screwfix), 70 % of company store deliveries (B& Q) and 25 % of company store deliveries (Castorama).
Table 2.73 presents a summary of specific performance for Kingfisher's entire dedicated fleet, based on data
presented in their 2010 Sustainability Report (Kingfisher, 2010). Data presented in Table 2.73 include specific fuel-
consumption indicators (kmvl and I/m® delivered) that can be used to monitor and benchmark the efficiency of
Kingfisher's dedicated delivery fleet. It is notable that vehicle fuel efficiency (km/l) remained relatively constant
whilst loading efficiency varied considerably, and declined overall, between 2005 and 2010. Identifying the cause of
this divergence to inform corrective action requires information on the average load factor or average distance
travelled (Table 2.68). These data are not published in Kingfisher's 2010 Sustainability Report. However, based on
efficiency indicatorsin Table 2.73, B& Q have atarget to reduce specific fuel consumption from their dedicated fleet
by 10 % relative to 2007/8 by 2012/13. In 2010, a6 % reduction relative to 2007/8 had been achieved.

Table2.73: Kingfisher reporting of parameters relevant to the environmental perfor mance of
their dedicated fleet

2005/06 2006/07 2007/08 2008/09 2009/10

Diesel (thousand litres) 13364 18010 19965 17336 14956
CO, from diesel (thousand tonnes) 36 48 53 46 40
Distance travelled (thousand km) 43483 56411 64559 56353 48293
Volume delivered (thousand m?) 3801 4 445 4594 4063 3641

Fuel efficiency (km/l) 3.25 3.13 3.23 3.25 3.23
Loading efficiency (I/m® delivered) ~ 3.52 4.05 4.35 4.27 4.11
Vehicle number 294 273 305 266 288
Vehicles EURO IV or higher 0% 0% 54 % 93 % 100 %

Source: Kingfisher (2010).
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Applicability

Any retailer can estimate the environmenta impact of their T& L operations based on average
energy consumption and emission factors, at least based on assumptions about third party T&L
routing.

Larger retailers can calculate more detailed energy and environmental performance metrics for
T&L operations, based on data collation systems for in-house operations and reporting
requirements imposed on third party T&L providers and suppliers.

Economics

The costs of implementing a monitoring and reporting system for T&L operations are not
precisely known, but are expected to be small compared with the potential economic benefits of
more efficient T& L operations. This applies to both retailers and third party providers.

Driving force for implementation
For retailers and third party T&L providers, the monitoring and reporting of environment-
related parameters associated with operational performance is performed in order to:

. fulfil CSR responsihilities,
. identify options for efficiency improvements;
. reduce their overall (reported) environmental burden.

In addition, the following driving forces are important for retailers:
. reduce the environmental burden of particular product groups;
. public image and marketing.

Referenceretailers
Coop Switzerland, H&M, Kingfisher, Migros.
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2.3.4.3 Integrate transport efficiency into sourcing decisions and
packaging design

Description

Transport is an important consideration within sustainable sourcing decisions. Section 2.2.6 and
Technique 2 (Section 2.2.6.2) in Chapter 2.2 describe how transport can make a substantia
contribution to the lifecycle environmenta impacts of particular products. Section 2.2.5.9
highlights how air-freight can lead to near ten-fold increase in the carbon footprint of asparagus
flown from Peru to Switzerland, while Section 2.2.5.8 shows that cane sugar shipped from
Paraguay has a considerably lower carbon footprint than sugar produced from sugar beet grown
in Switzerland. Similarly, a UK study showed that, outside the summer growing season,
tomatoes imported from Spain have lower lifecycle energy requirements than tomatoes grown
in heated greenhouses in the UK (McKinnon and Piecyk, 2009). In the latter two examples,
minimisation of transport distance and associated environmental impact conflicts with
optimisation of lifecycle environmental performance. Consequently, simple metrics such as
‘food miles (kilometres travelled by that food) are not necessarily a reliable indicator of
sustainability (AEA, 2005).

Reducing T&L environmental impact through sourcing decisions for individual product groups
should therefore be informed by fully integrated assessment of al product impacts, as described
in Technigue 2 in Section 2.2.6.2. Readers are referred to Technique 2 in Section 2.2.6.2 and
Case study 2.14 for the sourcing aspect of this technique. A number of retailers are promoting
seasonal and locally-grown produce, which can reduce both T&L and overal lifecycle impact
where it avoids long-distance transport and does not necessitate use of heated greenhouses. In
addition to Coop Switzerland (Case study 2.14), M&S are sourcing more tender stem broccoli
and sprouts from Morocco instead of South Africa and Kenya and are working to extend the UK
growing season for a number of fruits and vegetables.

Casestudy 2.14: Coop Switzerland's integration of T&L impacts into product assessment and
sourcing

Assessment and improvement

Coop Switzerland assessed all air freighted imports to identify opportunities for air freight reduction. The
greatest potential for reductions was found to be in white and green asparagus sourced overseas.
Consequently, Coop improved the efficiency of T&L operations and control of refrigeration so that the
percentage of white asparagus transported by ship and truck increased from 50 % in 2007 to 100 % in
20009.

Fully integrated sour cing consider ations

Quality considerations for green asparagus prevent long-distance ship transport. Therefore, in 2009, Coop
ceased promotion (through specia offers) of green asparagus air freighted from Peru, Mexico and
California. This step alone reduces the quantity of air freighted green asparagus by 400 tonnes per year,
saving 7200t CO, eq. per year. Meanwhile, Coop is working to source green asparagus from new
suppliers being established in Morocco in order to avoid the need to air freight green asparagus in the
future.

Widespread transport reduction

Beyond the case of asparagus, Coop Switzerland is constantly expanding its range of seasonal and
regional fruits and vegetables through sourcing and promotion actions. The entire Coop Naturaplan range
is subject to the strict Bio Suisse guidelines, which permit a product to be imported only if it is not
available in Switzerland in sufficient quantity or adequate quality (Section 2.2.6.8). Meanwhile, Coop's
smaller ‘organic — fresh from the region' label includes products sourced from nine different regions and
delivered by suppliers directly to Coop’s regional distribution centres. Coop applies a strict definition to
ensure that all or most of such products originate from within the region: 100 % for a single raw material
product and 90 % for compound products. Where production quantities are small, Coop sells the regional
organic specialities locally — sometimesin as few as four or five points of sale.
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The remainder of this section elaborates on the packaging improvements that can be made by
retailers to improve T&L efficiency. A large proportion of retail transport is limited by volume
rather than weight. Lumsden (2004) presents data on general cargo transport in Europe, showing
that long-distance trucks are, on average:

. 92 % loaded according to number of pallets
. 82 % loaded by volume
. 57 % loaded by weight.

Packaging changes can optimise the shape and overal density of packaged products, thus
enabling a greater mass of product to be loaded into transport containers/vehicles. This
technique is best described by the example of IKEA, a front-runner retailer in maximising
product density through both design and packaging (Case study 2.15).

Case study 2.15: IKEA packaging to maximise load density

IKEA approach

IKEA regard smart packaging as the best way to maximise transport efficiency and reduce
environmental impact (IKEA, 2010). Products are designed to be flat-packed and to fit exactly onto
standard transport pallets. In 2009, IKEA's T&L CO, emissions per m® product delivered were 12.4 %
lower than in 2006 (Table 2.67 in Section 2.3.4.2).

Tealight candle example

IKEA held an 'air hunting competition' that encouraged employees to identify air space contained in
product packaging that could be removed to increase product density and improve transport efficiency
(Bestlog, 2010). One product identified from this exercise was the Glimma tea candle that was
packaged loosely in bags containing 100 candles.

IKEA subsequently achieved a 30 % reduction in packaging volume for transport by replacing the
bags of loose candles with packs of 5 layers (each 4 x 5 candles) stacked between separating boards.
Now, each transport pallet can be loaded with 360 packs instead of the original 250, leading to a
reduction in international pallet distribution from 60 000 to 42 000 per year. In addition, the new
packaging requires less shelf space and reduces handling costs.

Further optimisation

A 40 ft container fully loaded with pallets of 360 packs would weigh 22 tonnes, and would exceed the
weight limit for some vehicle combinations in some European countries. Therefore, IKEA had to
further modify T&L operations for tea light candles. These candles are now transported alongside
lighter products such as pillows and mattresses in balanced loads. This is achieved through IKEA's
cluster supply network (Case study 2.16 in Section 2.3.4.5).

Achieved environmental benefits

Avoiding air freight and reducing transport distances can considerably reduce the environmental
impact of T&L activities, and can considerably reduce the overal lifecycle environmental
impact of products that can be efficiently produced closer to the point of sale. The specific
globa warming impact of air-freight is 60 times greater than that of ocean shipping (Section
2.34.4).

Increasing packaging density can improve the overall efficiency of T&L operations and lead to
reduced T&L traffic, thus reducing the entire range of impacts associated with T&L activities.
In the IKEA tea light candle example (Case study 2.15), simple repackaging lead to a potentia
transport vkm reduction of 30 % for that product.
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Appropriate environmental indicator
Improvements in packaging density can be reflected in weight-based(?*) fina T&L
performance indicators listed in Table 2.68 and Table 2.69 (Section 2.3.4.1):

. kg CO2 eg. per tkm
. kg CO2 eg. per tonne delivered.

Environmental performance improvements associated with integrated sourcing decisions
involving T&L impact reductions should be expressed as net lifecycle environmental
performance improvements for particular products (Section 2.2.6.2). These may be expressed as
lifecycle GHG emissions, but should include other environmental indicators where relevant
(e.g. water footprint in relation to local water resource pressure). Retailer performance can be
expressed as.

. number of product groups where sourcing or packaging has been modified specifically to
reduce T&L and lifecycle environmental impact.

A proposed benchmark of excellenceis:

. systematic implementation of packaging improvements to maximise density and improve
T&L efficiency.

Cross-media effects

It is environmentally preferable to source some products from distant warm climates where they
are more efficiently produced (e.g. sugar). Sourcing optimisation must be informed by
comprehensive and integrated product assessment (Section 2.2.6.2) to ensure that there are no
major cross-media or indirect counter effects, such as pressure on water resources. Socia
considerations, in particular the creation of quality employment in developing countries
(Fairtrade certified products), may conflict with reducing product lifecycle impacts through
closer sourcing.

In some cases, increased product density may require additional packaging, or a change in
packaging material, which should be balanced against reduced transport pressures using LCA or
similar assessment.

Operational data

Product lifecycle impacts should include T&L operations, based on the reporting described in
Section 2.3.4.2 and methodologies described in Section 2.2.6.2. Case study 2.15 provides an
example of retailer implementation of improved packaging density.

Applicability
Thistechnique appliesto al large retailers with private label products.

Economics

Lifecycle costing should be applied to determine net costs. Possible increases in sourcing and
packaging costs may be offset by possible reductions in T&L, storage and in-store display and
handling costs (Bestlog, 2010).

Driving force for implementation
Increased packaging density reduces T&L and handling costs. Integration of T&L
considerations into sourcing helps retailers to identify opportunities for efficient product

(®") Improved packaging density will not be reflected by volume-based indicators (e.g. kg CO, eqg./m® delivered). This is pertinent to
IKEA, where T&L performance is expressed as kg CO, per m® delivered but improvements in transport efficiency are being
achieved through volume minimisation (Case study 2.15). Therefore, the best indicator to reflect improved T&L efficiency
associated with modified packaging isMJ or kg CO, eq. per tkm transported or per tonne delivered.
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lifecycle environmental improvement, and may be regarded as an integral part of
environmentally responsible product sourcing policies. The main driving forces for this
technique are:

social and environmental responsibility;

potential efficiency improvements and cost savings;

reducing risk associated with energy price volatility;

reducing risk associated with future increases in road and air-freight taxation;
product green procurement policy;

improving image and reputation.

Referenceretailers
Coop Switzerland, IKEA.
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2.3.4.4 Shift towards more efficient transport modes

Description

Transport mode is the most important determinant of specific transport efficiency on a per tkm
basis. Most environmental impacts arising from goods transport are closdly related to energy
consumption and energy source, both of which are strongly dependent on mode. Table 2.74
provides an overview of the efficiency, roles and restrictions inherent to different modes of
goods transport. Shifting goods transport onto more efficient modes for as much of the transport
distance as possible is the primary mechanism by which the environmental impact of T&L
operations can be reduced. The possibility to make such shifts may be limited to primary
digribution, from supplier DCs to retailer DCs: the first and final kms almost exclusively
necessitate road transport. Modal shifts therefore result in intermodal transport, and require
optimisation of distribution networks (Section 2.3.4.5) to accommodate multiple modes (e.g.
integration into the rail network). Shifting from smaller to larger trucks, including trucks with
double-deck trailers, is included in this technique owing to the considerably greater efficiency
of large compared with small trucks (see Figure 2.95). Moda shifts can be an important
component of product sourcing decisions intended to minimise T&L and product lifecycle

environmental impacts (Section 2.3.4.3).

Table2.74: Various attributes of different modes of goodstransport
g COy/tkm ..
Mode (assumptions) Sour ce Role and restrictions
51 (60 % load factor) NTM (2010) An essential component of retall
109 (25 tonne truck, goods transport, responsible for the
Road 57 % load factor and | ADEME (2007) final stage of delivery to stores. High
(truck) 21 % empty running) flexibility, relatively low cost, but
62 (overall average) McK&P use of large trucks may be restricted
by national and loca (e.g. city)
72 (>35 tonne truck) WBCSD/WRI (2004) regulations.
1.8 (electric trains, The most efficient land-based goods
France) ADEME (2007) transport, well suited for delivering
55 (diesal trains) ADEME (2007) to distribution centres and potentially
40  (electric  trains fast, but restricted by rail network
Rail average) WBCSD/WRI (2004) coverage and route  capacity
20 (diesel trains) WBCSD/WRI (2004) constraints. ~ High  costs  of
26.3 (average, all trains) | Tremove (2010) infrastructure and |oading/unloading
; al to road transport make rail a cost-
22_ (average  for McK&P effective option for longer distances
trains) onl
y.
8.4 (average deep-sea
container vessel) BSR (2010)
DEFRA (2009), NTM | Low-cost transport, flexible transport
5 (large tanker) (2010) well-suited to carrying large volumes
. 135 (small container over long distances. Slow, and
Maritime vessel) DEFRA (2009) requires goods unloading and
10 (ocean transport) WBCSD/WRI (2004) transfer to/from land-based modes at
35 (short transport) WBCSD/WRI (2004) ports.
14 N (average for EEA (2010)
maritime transport)
Inland Low-cost, efficient transport, but
31 (little variation) McK&P restricted by waterway network
waterways :
coverage and capacity.
570 (long haul) WBCSD/WRI (2004) Fast transport for products with short
Air freiaht 800 (medium haul) WBCSD/WRI (2004) snelf-life. Restricted to airport hubs.
g 1580 (short haul) WBCSD/WRI (2004) Relatively expensive and highly
602 (average) McK&P polluting.
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Metrics commonly used to compare the specific efficiency of different transport modes are MJ
energy consumed per tkm and kg CO, eg. emitted per tkm (e.g. Table 2.74). However, other
important environmental pressures vary considerably across modes of goods transport (Figure
2.95). There is a wide variation in specific performance of different modes across a range of
environmental pressures when direct and indirect (fuel processing and electricity generation)
emissions are considered. The high energy consumption of air freight trandates into a carbon
footprint over 60 times greater than that of ocean-shipping, when the radiative forcing index of
high-altitude emissions is considered. There is also a wide variation in emissions of non-
methane volatile organic compounds (NMVOC), with light trucks and aircraft emitting
approximately 70 times more than trains per tkm. The environmental performance of trucks is
highly dependent on their size, and other factorsincluding:

. loading efficiency
. average age profiles and EURO compliance profiles
. driving patterns (e.g. a higher share of urban driving for smaller trucks).

% O Energy mCO2 ONOx OSOx ENMVOC OPM
70
60 -
50
40 -

30 A

20

Relative consumption / emissions

10 4

0 -
Truck > Truck 16- Truck Truck Light Freight Inland  Ocean Air-
32t 32t 7.5-16t 3.5-7.5t  truck train ship ship freight

NB: Air freight CO, based on long haul RFI of 2.73.
Source: TREMOVE (2010) and IFEU (2010)

Figure 2.95: Comparative energy consumption and emissions across freight transport modes,
expressed as a multiple of the lowest emitting mode on a per tonne-km basis (2010
aver age from Tremove, 2010 and | FEU, 2010).

The high sulphur content of heavy fuel oil used in marine transport compared with other fuelsis
somewhat offset by the inherent fuel efficiency of this mode, so that SO, emissions from marine
transport are comparable to road transport, but considerably higher than for rail and inland
waterway transport. The overall environmental performance ranking of the transport modes
approximates to the energy efficiency ranking, with the exception of ocean ships relative to
freight trains, where lower specific energy consumption for ships is more than offset by high
specific emissions of SO,, NO, and PM. Based on environmental performance, Table 2.75
contains a proposed order of preference for the different transport modes, from most preferred
(freight train) to least preferred (air freight).
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Table2.75: Proposed prioritisation ranking of transport modes, based on environmental
per for mance
Ranking Transport mode Ranking Transport mode
1 Freight train 5 Medium truck
2 Ocean ship 6 Small truck
3 Inland waterway 7 Air freight
4 Large truck

Achieved environmental benefits
Shifting towards more efficient modes can result in a range of environmental benefits, as
indicated by Figure 2.95. Table 2.76 provides an overview of some environmental benefits
achieved by retailer actions to shift product transport to more efficient modes.

Table 2.76:

Some examples of CO, savings achieved by modal shifts

Retailer

M easure

Environmental
benefits

Carrefour

In 2009, 45 % of imported products destined for hypermarkets in
France were transported by rail and river, up from 41.7 % in 2008
(Carrefour, 2010). In Spain, 100% of products arriving in
Barcelona from Asia, and 76 % of al products arriving in
Valencia, are shipped by rail to Madrid.

Casino

In 2009, 39 % of non-EU imports were transported by rail or river
(Casino, 2010)

Considerable
avoidance of
transport
associated
environmental
impacts

road
and

Coop
Switzerland

In 2009, 748203 tonnes of product were supplied by rail (Coop
Switzerland, 2010). The volume of road freight shipments from
national distribution centres in Wangen and Pratteln to regional
distribution centres fell by 8 %, whilst rail transport increased by
5%. Rail accounts for over 60% of long-distance freight
transport.

8% reduction in
road transport in one
year to 2009

H&M

In 2009, 62 % of the goods shipped from Turkey to Germany (a
major sales country) were shipped by ral instead of truck,
compared with 22 % in 2008 (H&M, 2010). Between Turkey and
Poland, 87 % of goods were shipped by rail in 2009, compared
with 10 % in 2008. The percentage of goods shipped from transit
to sales countries by rail increased from 44 % in 2008 to 60 % in
2009, saving 705 t CO,.

99% reduction in
sales-normalised

transport CO,
emissions in 2009

relative to 2008(*)

KF Sweden

In late 2008, Coop began a partnership with Green Cargo, moving
goods transport within Sweden from roads to rail (KF, 2010).
Coop trains carry truck trailers across Sweden, saving 120 truck
consignments per working day between Helsingborg and Umea.
This solution has aso increased KF Sweden's ability to
strategically control T&L operations.

Savings of 8000 t
CO, per year (10 %)
expected

Mercadona

Transports 19000 tonnes goods daily from east coast Spain to
southern Spain (Bestlog, 2010). Worked with T&L provider to
agree a contract with Spanish rail operator (Renfe) to deliver 8
trains per week from Seville to Tarragona and Seville to Vaencia
in a round trip transporting non-fresh and non-food goods. Every
year, 220000 tonnes are transported on 416 trains. Mercadona's
T&L provider collects goods from train stations for final delivery
by truck. In addition to reducing the environmental impact (7.0 %
reduction in transport energy), delivery punctuality has improved
and goods damage has decreased. Cost savings of EUR 13.1
million have been achieved.

Avoids up to 9152
truck deliveries and
12000 tonnes CO,
per year
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Retailer

Measure

Environmental
benefits

Migros

Road transport decreased from 32 million km in 2005 to 30
million km in 2009 whilst rail travel increased from 9.4 million
km in 2007 to 10.3 million km (186.5 million tkm) in 2009
(Migros, 2010). Migros transports over one million tonnes of
freight by rail annually engaging over 400 SBB Cargo wagons full
time for Migros.

6% reduction in
road transport over
four years.

The Tesco train between Daventry and Grangemouth saves 5.12
million km per year and 2424 t CO, (Tesco, 2010). Using the

Alternative transport
modes have saved

Manchester shipping cana to transport wine from Liverpool to
Irlam bottling plant saves 263000 road miles and 330 t CO, per year rdative to
year. Introducing double-deck trailers for high-trade store 2006
deliveries avoided 52000 deliveriesin 2009. '

Tesco 12000 t CO, eq. per

(*) H&M report a4 % increase in transport CO, and a 14 % increase in turnover for 2009 relative to 2008 (H&M,
2010).

Appropriate environmental indicator

Modes should be compared by assessing total (direct plus indirect) emissions per tkm
transported, especialy GHG emissions (CO,eq.inTable 2.74), but also other emissions (Figure
2.95).

Retailer performance with respect to implementing or using more efficient transport modes is
most accurately conveyed through statistics on the percentage of goods transported via such
modes. Two proposed indicators are:

. percentage of total product transport (tkm), from first-tier suppliers to stores, accounted
for by specified more-efficient modes

. percentage of international product transport (tkm) accounted for by specified more-
efficient modes.

Where these indicators cannot be calcul ated, alternatives are;

. percentage of overland transport between first-tier suppliers and retail distribution
centres, by sales value, accounted for by specified more-efficient modes

. percentage of international product transport, by sales value, accounted for by specified
more-efficient modes.

A select few retailers (apparently the front-runners) report the percentage of ong-distance goods
transport made on more efficient (rail and water-based) modes (Table 2.77).

Table2.77: Perfor mance of front-runner retailersfor transporting goods overland via efficient
modes (rail and inland waterways)

Retailer Description 2009 rail/water share
Carrefour Imported products destined for hypermarkets | 45 % (Carrefour, 2010)
Coop Switzerland | Long-distance transport (rail) ggfg) (Coop Switzerland,
H&M Goods shipped viatransit countries (rail) 60 % (H&M, 2010)
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Proposed benchmarks of excellence are:

. over 50 % of overland transport between first-tier suppliers and retail distribution centres,
according to sales value, is by water/rail (where infrastructure alows)
. over 99 % of overseas transport, according to sales value, is by ship.

Cross-media effects

Intermodal transport may necessitate longer routing distances, but this effect is unlikely to
outweigh the substantial environmental benefits possible from shifting the mode of primary
transport.

Shifting goods transport to LHVs is only environmentally beneficial if it replaces transport in
smaller trucks. There are possible indirect negative effects of shifting towards LHV transport, in
particular the indirect displacement of rail transport (see Economics).

Operational data

It isimportant that the net impact of modal shiftsis assessed on a door-to-door basis, accounting
for any increases in routing distance, goods transfers, and secondary modal shifts. For example,
shifting the primary transport mode from road to rail for a particular product group may
necessitate a longer route, transfer of goods from train to truck, and road deliveries from the
train depot to the DC or stores. Handling and transfer of goods makes a minor contribution to
transport GHG emissions (Blanco and Craig, 2009), calculated at 5 % in a worst case scenario
of ship to train transfer using trucks (CN, 2010). The CO, reduction associated with intermodal
shiftsis dominated by:

. energy intensity of the replaced and replacement mode
. carbon-intensity of the power source for the replaced and replacement mode
. load factor differences between the replaced and replacement mode.

There is currently debate over the potentia for Longer Heavier Vehicles (LHVS) to reduce the
net environmental impact of goods transport in Europe. In arecent European Commission study
(EC, 2009), it was estimated that 60 tonne LHV's could be up to 12.5 % more efficient than 44
tonne vehicles per tkm transported. However, potentia reductions in road-transport costs
associated with LHV's could result in a shift of goods transport away from rail towards road (see
Figure 2.96). Based on the prioritisation of transport modes outlined in Table 2.75, shifting
goods transport to LHV s is only beneficial if it is from smaller trucks, but in any case is likely
to be limited in the short term owing to LHV bansin anumber of European countries.

Applicability

All large retailers can take some action to shift from more to less polluting transport modes, at
least based on vehicle size. There are opportunities for most large retailers to shift some of their
product transport from road to rail or water.

Achieving large-scale shiftsin retail goods transport from road to rail and inland waterways will
require improvements in nationa rail infrastructures and greater cross-border coordination by
operating companies. For example, the Swiss Federal Railways Company (SBB) is near
capacity for freight, so Coop Switzerland achieved a 5% increase in rail transport in 2009
through improved capacity utilisation (Coop Switzerland, 2010).

National policy (e.g. road pricing) can have a significant influence on retailers decisions
regarding transport mode. In Switzerland, HGV's have been subject to a statutory charge since
2002.

Economics

Investment in the distribution network necessary to achieve intermodal shifts may be recouped
by savings in transport costs. Rail is more likely to offer cost savings compared with road for
longer distance transport (Figure 2.96).
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Driving forcefor implementation
The main driving forces for retailers to shift towards environmentaly preferable transport
modes are:

. social and environmental responsibility;

. potential efficiency improvements and cost savings;

. reducing risk associated with energy price volatility;

. reducing risk associated with future increasesin road and air-freight taxation;
. improving image and reputation.

£ road maximum
haulage price traffic
cost _-="" will bear

rail

‘/ haulage
cost

distance

Source: Harris & Mclntosh (2003)

Figure 2.96: Comparison of the costs of road and rail transport over increasing distance

Referenceretailers
Carrefour, Coop Switzerland, H& M, Migros.
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2.3.45 Optimise the distribution network

Description

Shifting towards more efficient transport modes is the most effective way to achieve T&L
efficiency improvements on a per tkm basis (Section 2.3.4.4), but often requires modification of
the distribution network to accommodate modal transfers. Distribution network optimisation can
further improve the efficiency of T&L operations by enabling higher rates of vehicle loading
and backloading to reduce empty running.

For a given transport mode, load factor and empty running are key determinants of specific
energy consumption and GHG emissions (Figure 2.97). If a 44 tonne truck with a 29 tonne net
load capacity operates with an average load of 10 tonnes over 60 % of the distance it travels (i.e.
40 % empty running), the specific GHG emissions for transported goods would be 134 g CO,
tkm™ (Figure 2.97). If that truck operates with an average load of 20 t over 80 % of the distance
it travels, specific emissions would be 59.8 g CO, tkm™ (55 % lower than the above case). If
that truck could be operated continuously at full capacity, specific emissions would amount to
just 40 g CO, tkm™ (Figure 2.97). The relatively low density of many retail goods restricts the
achievable weight-based load efficiency (Lumsden, 2004; Section 2.3.4.3), but there remains
considerable scope for improvement — especially when combined with packaging optimisation
and load balancing made possible through cluster networks (Case study 2.15 in Section 2.3.4.3
and Case study 2.16). In summary, there are four primary objectives for distribution network
optimisation:

. enable use of efficient modes for long-distance routes
. increase load factors

. reduce empty running (increase back-loading)

. reduce vkms.

The latter three objectives are a so achieved through more efficient route planning
(Section 2.3.4.6).

140
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. L 2 10t, 0%
E 80 10 t load increase
5\. OLoad
20 t, 20%
2 60 .
29t, 0%
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Source: Based on data from McKinnon and Piecyk (2010).
Figure2.97: Effect of increasing load and reducing empty running on specific CO, emissions

for a 44 tonne gross (29 tonne net load) truck
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There are a number of approaches to distribution network optimisation that may be
implemented separately or in combination. Three of the major approaches are summarised in
Table 2.78. The third approach that overlaps with route planning (Section 2.3.4.6), and the most
appropriate approach is highly dependent on product-specific factors including the location and
how scattered the suppliers are, and product transport requirements (especialy cooling
requirements and time limits).

Table 2.78:

Three major approachesto efficient distribution network design

Approach

Description

Examples

Centralised
hub network

Modify distribution network so
that it is based on centralised
hubs located and designed to
accommodate intermodal
transfer and load optimisation.

Tesco opened three new DCs in 2007 at Livingston,
Lichfield and Goole, to replace six smaller regional
DCs. The larger DCs hold a greater range of products
and reduce the amount of trunking required between
DCs. These changes to the distribution network saved
2.186 million miles and 2 951 tonnes of CO, per year.

Consolidated
platforms

Arrange consolidation points
(strategically located
warehouse  or  nominated
supplier) where a group of
neighbouring  suppliers can
deliver goods for forwarding to
the retailer in consolidated
(optimised) loads.

Carrefour is implementing a consolidated platform
strategy where suppliers deliver to a single
consolidation warehouse, from which Carrefour
arranges goods transport to DCs and stores in
optimally-filled trucks (Carrefour, 2010). Five new
consolidation warehouses were established in France
in 2009, in addition to the two pre-existing ones:
Saint Quentin, Agen, Thuit-Hébert, Lieusaint,
Soissons. This is similar to IKEA's cluster supply

strategy detailed in Case study 2.16.

In 2009, H&M reduced the number of shipments via
their transit warehouse in Hamburg, and instead
shipped products directly to sales countries. Between
2008 and 2009, H&M decreased transit volumes
shipped by ocean and air by 40 %. Products in Coop
Switzerland's ‘fresh from the region' range are
supplied directly to stores by local producers.

For some products, it may be
possible to coordinate
production with demand so that
intermediate  storage  and
distribution can be avoided.

Direct routing

Figure 2.98 is a simple schematic of the centralised hub and consolidated platform concepts,
relative to unimproved direct transport between suppliers and retail stores or DCs. Large
distribution networks are usualy organised around hubs that enable aggregation and
disaggregation of products for long-distance and short-distance transport, respectively. The
centralised hub concept defines the use of large hubs strategically placed to enable integration
into efficient modal networks such as shipping and rail. Although the use of large centralised
hubs located at port and rail depots may necessitate additional short-distance feeder transport by
road (Figure 2.98), it enables the use of efficient modes for long-distance transport, and load
optimisation through product mixing according to density (see Case study 2.15).

Consolidated platform networks may be developed either separately or in combination with
centralised hub systems, and are particularly effective where large numbers of suppliers are
scattered over a wide area. Consolidated networks are based around a strategically located
warehouse, or a designated supplier, where products from a surrounding ‘cluster' of suppliers
can be consolidated into optimised loads for long-distance transport to retail DCs (Figure 2.98).
Consolidated platforms may be referred to as 'supplier clusters where they are based on a
designated supplier (Case study 2.16). Consolidation points may be selected to enable access to
the rail network for long-distance transport. Coordination of supplier clusters is dependent on
vertical coordination between retailers and suppliers.
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Centralised
hub network

] - - - - — -
.i

Receiver hub
(e.g. Distribution

Consolidated
platform

—— Long-distance (1000s km) transport by

ng . TASPOILLY  ereeens Long-distance (1000s km) non-
efficient mode (e.qg rail), optimised loads

optimised transport (e.g. trucks)
— Short-distance non-optimised transport

Figure 2.98: Centralised hub and consolidated platform networks (left) require additional
short-distance (10s to 100 km) transport, but enable optimised loading and use of
efficient modes for long-distance (100s to 1000s km) transport, compared with
uncoordinated systems (right)

For some products, efficient logistical planning may enable them to be routed directly to sales
outlets without intermediate distribution (often the case for fresh food products) (Table 2.78). In
order to accommodate the main measures associated with efficient route planning described in
Section 2.3.4.6, the approaches in Table 2.78 should fully integrate the locations of all:

. major suppliers
. waste handling facilities
. stores.

Migros provides a good example of a centralised hub distribution network strategically
integrated into the (Swiss) rail network. Migros national DCs not only receive deliveries via
rail, but forward them on to the regional Cooperatives via rail (Migros, 2010). In 2009, the
Neuendorf DC forwarded all non-food and near-food products to regional Cooperatives in
Neuchatel/Fribourg, Geneva, Vaud and Ticino exclusively via rail. In autumn 2009, the Suhr
DC aso switched to rail transport for al of its food deliveries to the Geneva Cooperative.
Similarly, two thirds of Coop Switzerland's freight transport from their two national distribution
centres (in Wangen and Pratteln) is made by rail (Coop Switzerland, 2010).
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Case study 2.16: IKEA supplier clustersasan example of distribution network optimisation

Cluster supplier concept

IKEA is reconfiguring its supply chain into coordinated clusters that pool transport to maximise loading
efficiency (Bestlog, 2010). According to IKEA's cluster supplier concept, between seven and 24 product
suppliers deliver directly to a nearby cluster supplier, who then delivers consolidated orders to IKEA
stores in optimised loads. Coordination between retailer and suppliers includes optimisation of packaging
in order to maximise loading efficiency (see Case study 2.15).

I mplementation in Poland

Poland is IKEA's second largest supplier country, with 80 producers supplying 17 % of IKEA's home
furnishing products. In order to implement the cluster supplier concept, IKEA performed the following
tasks:

. analysed the geographical distribution of Polish suppliers, and identified a cluster of 28 suppliers
within a 50-100 km radius;

. used Strengths, Weaknesses, Opportunities, and Threats (SWOT) analysis to identify two project
leaders with logistics competences: COM .40 sofa producers and Correct mattress producers,

. initiated cooperation between COM.40, Correct and 26 smaller suppliers within the identified
cluster.

The smaller suppliers deliver their products to the two project leader companies' warehouses where they
are stocked. IKEA places orders with COM.40 and Correct, who consolidate volumes of different
products into optimised delivery loads — based around a critical mass of sofas and mattresses. Twenty-
five rail wagons and 60 trucks are prepared every day. The supplier cluster configuration also creates the
opportunity to channel products via efficient transport modes: 18 % of shipments from the Polish supplier
cluster to IKEA DCs and stores occurred viarail in 2007.

Distribution of costs and benefits

COM.40 and Correct control delivery reliability on behalf of IKEA, who ultimately bear transport costs.
However, risks and efficiency gains are shared between COM .40, Correct and IKEA, so that the Polish
suppliers are investing in infrastructure to deal with anticipated volume growth. In addition to reduced
transport costs, the cluster supplier concept leads to sales benefits (for both IKEA and suppliers) by
reducing lead times and improving product availability. Load optimisation, and substitution of road with
rail transport, significantly reduces the environmental impact of T&L.

Achieved environmental benefit

Distribution network optimisation is integral to other techniques detailed in this chapter, and the
environmental benefits are reflected in overall T&L efficiency improvements achieved by
retailers (Table 2.67 in Section 2.3.4.2). In particular, this technique makes a critical
contribution towards the environmental benefits associated with modal shifts (Section 2.3.4.4)
and route planning (Section 2.3.4.6).

Tesco claim that reduced trunking between DCs associated with the replacement of six regional
DCs with three new ones saved 2.2 million miles of road transport and 2951 t CO, per year
(Table 2.78) (UK DfT, 2007). Meanwhile, preliminary studies by Carrefour indicate that
supplier coordination in platform consolidation has achieved CO, reductions of 25 % per pallet
delivered (Carrefour, 2010).

Appropriate environmental indicator

Intermodal shifts, increased loading efficiency, and reduced empty running associated with
distribution network optimisation will be reflected in transport efficiency indicators (Table 2.68
in Section 2.3.4.2):

. percentage transport by different modes

. average percentage load efficiency (volume or mass capacity)
. average percentage empty running (truck km)

. g CO; eq./tkm.
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The above indicators are important to identify the most appropriate improvement options. The
full effect of distribution network optimisation, including a reduction in the overall transport
distance, will be reflected in final performance indicators (Table 2.69 in Section 2.3.4.2), in
particular:

. kg CO, eg. per m® delivered product.
The most appropriate indicators of retailer management performance for this technique are:

. the number of consolidation platformsin use

. the number of strategic central hubsin use

. the number of direct transport routesin use

. percentage reduction in T&L GHG emissions through implementation of specified
distribution network improvement options

. outsourcing of T&L operations to a third party provider with an optimised distribution
network.

Retailers often refer to absolute reductions in GHG emissions attributable to specific
improvements (e.g. Table 2.78).

Proposed benchmarks of excellence are the same as for transport mode (Section 2.3.4.4), plus:

. systematic optimisation of distribution networks through implementation of strategic hub
locations, consolidated platforms, and direct routing

Cross-media effects

No significant cross media effects are likely to be associated with this technique. Energy use
and emissions associated with increased feeder transport by trucks to centralised hubs and
consolidation platforms are likely to be small compared with energy and emissions reductions
arising from use of optimally-loaded, efficient long-distance transport modes.

Operational data

Intermodal transfers may be restricted, or at least complicated, by varying load unit dimensions
(Lumsden, 2004). Standardisation of load unit dimensions would accommodate full inter-
modality, and enable the use of modular combinations such as truck trailers. Given that retail
transport is often volume-limited, further improvements in weight-based load efficiency may
require trailer designs and combinations with greater volume capacity at a given weight
capacity. IKEA designs al products to fit in flat packs that in turn fit exactly onto standard
pallets (IKEA, 2010).

Applicability
Any large retailer with a distribution network (i.e. distribution centres) can implement this
technique. Any third party T&L service provider can implement this technique.

Economics

There are few economic data for implementation of this technique, and the costs of distribution
network optimisation will vary considerably across retailers and approaches. For strategic
central hubs, capital investment in new distribution centres and intermodal connections will be
high. However, retailer examples of reductions in transport distances and GHG emissions
attributable to distribution network improvements (Table 2.78) suggest that efficiency
improvements are likely to payback any investment costs within an acceptable time.

Coordination of suppliers into consolidation platforms requires little investment, but can realise
significant efficient savings, and therefore result in short payback periods. Efficiency dividends
may be shared between cooperating parties (Case study 2.16).
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Where it does not require a shift towards a less efficient transport mode, or towards lower
loading efficiency, implementation of direct transport routes can reduce transport distances and
reduce operating costs. Infrastructure requirements are also lower, so that this option may result
in immediate cost savings.

Driving forcefor implementation
The main driving forces for retailers to optimise their distribution networks are the same as for
use of environmentally preferable transport modes:

social and environmental responsibility

potential efficiency improvements and cost savings

reducing risk associated with energy price volatility

reducing risk associated with future increases in road and air-freight taxation
improving image and reputation.

Referenceretailers
Carrefour, H&M, IKEA, Migros.
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2.3.4.6 Optimise route planning, use of telematics and driver training

Description

Road transport is an integral part of retail T&L operations, necessary for transport from
suppliers to outgoing DCs and final distribution from incoming DCs to stores. In the context of
a particular distribution network (Section 2.3.4.5) with predetermined primary transport modes
(Section 2.3.4.3), the efficiency of T&L operations can be further improved by route planning
(including use of telematics), more efficient driving techniques, and finally vehicle modification
as described in Section 2.3.4.7. The scope for route planning optimisation is somewhat
dependent on the distribution network, and overlaps with three of the four objectives for
distribution network optimisation described in Section 2.3.4.5:

. reducing overall transport tkm
. increasing load factors
. reducing empty running (increase back-loading).

In addition, driver training and telematics can reduce fuel consumption per km travelled.

The complexity of coordinating T&L operations to ensure punctual store deliveries necessitates
the use of specialised vehicle routing software, based on optimisation models, to route and
schedule transport activities for large fleets. This software takes into account the multitude of
logistical factors that must be considered, including: driver hours-of-service rules, pick up and
delivery schedules, vehicle size constraints, vehicle-product compatibility, equipment
availability, vehicle-loading dock compatibility, route restrictions and empty mileage. Vehicle
routing schedules can reduce the total distance travelled by trucks on multi-drop delivery rounds
by between 5 % and 10 % (UK DfT, 2005). Retailers can maximise the benefit of such software
by extending the parameters considered beyond transport from DCsto stores, to include:

. transport from suppliersto DCs (integration of upstream transport)
. waste transport (integration of downstream transport)
. traffic avoidance (out-of-hours deliveries).

Table 2.79 provides an overview of the main methods to improve T&L efficiency included in
this technique. In addition to increasing load-efficiency and reducing empty running, retailers
can extend the daily delivery window, and use telematics and driver training to improve truck
fuel efficiency. Case study 2.17 describes a best practice example of driver training to reduce
truck fuel consumption, implemented by Migros and extended to third party delivery drivers.
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Table 2.79: Some of the main methods applied by retailersroute planning
o Environmental
M ethod Description Examples benefit
In 2009, Sainsbury's fully implemented the o
Integrated Transport Management System for iCr:]Oénreedl;(;red atr?:j 6120;0
primary and secondary transport operations over 5 yr 'Eo 0 122k0
(Sainsbury's 2010). For primary operations, TS, : 9
. . CO; eq. per case. In
empty trucks from Sainsbury's fleet are used to 2009 a tota  of
After store transport products from suppliers tO.DC.S when 1174046 vehicle kms
: returning from making store deliveries. In ;
delivery, . . were avoided for
: secondary operations, suppliers transport : .
Supplier collect goods . Sainsbury's and
products from DC to store on return journey )
back- from  nearby from DCs. supplier fleets.
loading suppherg on Tesco operate a load-sharing arrangement with
return journey ; S ; ,
to DC suppllers_ S|m|_lar to _Salnsburys _ (above).
Cooperation with suppliers resulted in 55432
supplier back-loads to minimise empty running | Saved 3590 t CO, per
in 2007 (Tesco, 2009). In 2008, 2.6 million | year in 2008
road miles were saved. Tesco's delivery fleet
did not grow over the three years to 2009,
despite significant retail growth.
At store, fill
truck returning
to DC with
Reverse reusable Carrefour reduced return journeys by 10% | 10% reduction in
packaging | packaging (e.g. | (Carrefour, 2010), Coop Switzerland, Migros empty return journeys
pallets) and
(recycling)
waste.
Carrefour has installed specia delivery areas to
accept deliveries outside store opening hours at
Deliveries 39 hypermarkets and 1200 In total, Carrefour
) reduced downstream
planned to | supermarkets/convenience stores (Carrefour,
Extended Ay o T . transport by 3%, and
. avoid times of | 2010). To facilitate deliveries outside peak X
delivery . : associated CO,
; traffic trafficc  Carrefour  operates trucks on .
window . . L X ., | emissions by 7600 t,
congestion. consecutive rounds (necessitating a driver shift | . :
. . . in 2009 compared with
swap), has installed low-noise handling
! : o 2008.
equipment, and will use 30 'silent' trucks for
Paris city-centre deliveriesin 2010.
Optimise speed
and route to
avoid traffic | Theretailer Casino saved 8.5 million kmin one | Avoided 8000 t CO,
Telematics | based on real- | year by optimising routes with tracking | emissions
time traffic | software (Casino, 2008).
information
from GPS
Driver training
in efficient and | Migros operates a comprehensive driver | Migros Basel
Driver safe  driving | training scheme that is being extended to third | Cooperative reduced
trainin techniques. party drivers (Migros, 2010), and offers | fuel use by 6 % across
9 May be | incentives for drivers to save fuel (see Case | their fleet between
accompanied study 2.17). 2008 and 20009.
by incentives.
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Casestudy 2.17: Migrosdriver training and incentive schemeto reduce fuel consumption

Background

Sinceitsinstigation in 2008, Migros national transport logistics improvement project has led to
higher loads per haul and more efficient transport routes (Migros, 2010). In 2009 there was a
dlight decline in the number of kilometres travelled by lorry, whilst constant renewal of the
vehicle fleet in favour of more environmentally friendly lorries (Euro 4 and Euro 5 compliant)
has reduced nitrogen oxide emissions by 40 % since 2005. Migros is also increasing the number
of gas or hybrid vehicles, and the use of aternative fuels such as biogas from organic waste and
biodiesal from recycled vegetable oils.

Driver training

Migros cooperatives regularly hold driver training courses on energy-saving and economic
driving. In 2009, 82 % of all drivers attended an ecodrive course. In addition, Migros extended
ecodrive courses to 150 third party driversin 2009.

Migros Cooperative Basel had one of the highest fuel consumption rates amongst the Migros
cooperatives, and in 2008 introduced an incentive scheme to reward drivers for efficient driving.
Fuel consumption data are recorded and analysed by the regional transport manager for each
driver and vehicle. Migros Coop Basel saved 38000 | of diesel between 2008 and 2009, with
average truck fuel consumption declining from 2.94 km/lI (34 1/200 km) to 3.13 knmv/I (32
|/100km).

Achieved environmental benefit

By reducing the number of vehicle km travelled, and ensuring a higher proportion of these
vehicle kms are travelled in free-flowing traffic conditions, optimised routing can significantly
reduce fuel consumption and associated emissions of CO,, SO, NOy, VOC and PM.

Table 2.79 lists reductions in transport distance, fuel consumption and CO, emissions achieved
by specific retailer actions relevant to this technique. More efficient driving techniques can
reduce fuel consumption by up to 10 % (Ricardo, 2010), though a reduction of 6 % was realised
in practice by Migros (Table 2.79), and areduction of 7 % in atrial performed by Tesco (Tesco,
2010).

Telematic systems can reduce fuel consumption and associated emissions by approximately 5 %
for long-distance HGV transport and up to 15 % for urban LCV transport (Climate Change
Corporation, 2008). Ricardo (2010) estimates that one telematic application with predictive
cruise control can reduce fuel consumption by 2 % to 5 %.

Albert Heijn reported a reduction in fue consumption of 75 % for deliveries to an urban store
following the replacement of small trucks making day-time deliveries with large, quiet trucks
making night-time deliveries outside peak traffic hours (Case study 2.18 in Section 2.3.4.7).

Appropriate environmental indicator

Increased |oading efficiency and reduced empty running associated with routing improvements,
and more efficient driving associated with telematics and driver training, will be reflected in
transport efficiency indicators (Table 2.68 in Section 2.3.4.2):

. fleet average percentage load efficiency (volume or mass capacity)
. fleet average percentage empty running (truck km)
. fleet average g CO, eq. per tkm.

The above indicators are important to identify the most appropriate improvement options. The
full effect of improved logistics, telematics and driver training will be reflected in fina
performance indicators (Table 2.69 in Section 2.3.4.2), in particular:
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. kg CO, eg. per m3 delivered product.

Retalers often refer to absolute reductions in GHG emissions attributable to specific
improvements (e.g. Table 2.79). The most appropriate indicators of retailer management
performance for this technique are:

. percentage of drivers continuoudly trained in efficient driving techniques

. percentage reduction in T&L GHG emissions through implementation of specified
options (i.e. back-hauling waste or supplier deliveries, telematics, driver training and
incentive schemes, out-of-hour deliveries)

. outsourcing of T&L operations to athird party provider implementing this technique.

Two proposed benchmarks of excellence for this technique are:

. 100 % of drivers being continuously trained in efficient driving or implementation of an
efficient driving incentive scheme for drivers
. systematic optimisation of routing through back-hauling waste and supplier deliveries on

store-delivery return journeys, use of telematics, and extended delivery windows.

Cross-media effects

The only significant cross-media effect likely to arise from measures described in this technique
is elevated emissions of NO, from engines under lighter loading as a consequence of more
efficient driving technigues (EMCT, 2006).

Operational Data

Retailers need to cooperate with suppliers (or with suppliers and T&L providers) in order to
integrate upstream transport between suppliers and DCs with transport between DCs and stores.
Retailers may also need to facilitate cooperation across suppliers to coordinate loads and back-
hauling (i.e. to implement aflexible version of the cluster supplier concept referred to in Section
2.3.4.5).

Fuel savings realised by driver training diminish over time, and it is necessary to continuously
train drivers, for example through annual refresher courses. Retailers may also implement a
driver benchmarking system to maintain interest and encourage competition in efficient driving.
This may be based on basic fuel consumption per truck (Migros. Case study 2.17) or rea-time
monitoring systems that monitor truck and driver efficiency (e.g. Tesco's 'Fleetboard' system).
Drivers for KF Sweden receive part of the fuel savings they achieve through more efficient
driving.

Night time delivery may necessitate the use of silent trucks and unloading facilities, depending
on the location of the store (Case study 2.18 in Section 2.3.4.7). Casino makes store deliveries
between 20:00 and 22:00 in the Greater Paris region using vehicles certified to the Dutch PIEK
standard.

Some opportunities to achieve significant efficiency savings through route planning and driving
techniques are restricted by legislation. For example, platoon driving, whereby HGV's follow
one another closely on motorways to form a train, can be achieved using safety sensors and
active safety features. It has the potential to reduce fuel use and CO, emissions by 20 % on
motorway journeys, but contravenes current road regulations.

Applicability
Applicableto all large retailers.

Economics

Driver training costs between EUR 170 and EUR 340 per driver (Ricardo, 2010). Based on an
average fud cost of EUR 50000 per year for an average European long-distance truck (Volvo,
2010), a5 % fuel saving would translate into EUR 2500 saved in the first year alone.
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Software and manpower costs associated with route optimisation are highly variable. For large
retailers, these costs are likely to be small compared with routing distance reductions and fuel
cost savings. Similarly, telematic system installation costs are likely to be small compared with
efficiency improvements and fuel cost savings (see driver training example, above).

Efficient route planning (particularly in coordination with suppliers) can reduce the size of the
fleet required, and thus reduce capital investment (see Case study 2.18 in Section 2.3.4.7).
Efficiency dividends may be shared between cooperating parties.

Driving forcefor implementation
The main driving forces for retailers to optimise their distribution networks are the same as for
use of environmentally preferable transport modes and distribution network optimisation:

. socia and environmental responsibility

. potential efficiency improvements and cost savings

. reducing risk associated with energy price volatility

. reducing risk associated with future increasesin road and air freight taxation
. improving image and reputation.

Referenceretailers
Carrefour, Migros, Sainsbury's, Tesco.

Referenceliterature
. Carrefour, Sustainable devel opment at Carrefour. Expert Report 2009. Carrefour, France,

2010.

. Casino, http://www.groupe-
casino.fr/IMG/file/FINANCE/PUBLICATIONS/RDD/2008RDD.pdf, 2008.

. Climate Change Corporation, How greener transport can cost less, CCC,
http://www.ettar.eu/download/press ETTAR.pdf, 2008.

. Coop Switzerland, Coop Group Sustainability Report

2009, http://www.coop.ch/pb/site/common/get/documents/system/el ements/en/ueber/zahle
n_fakten/ pdf/nhb09.pdf, 2010

. EMCT, 'Reducing NO, emissions on the road: ensuring future exhaust emission limits
deliver air quaity standards. European Conference of Ministers of Transport, Dublin,
2006.

. Migros, Migros Sustainability Report 2009, http://m09.migros.ch/en/environment-
society, 2010.

. Ricardo, Review of low carbon technologies for heavy goods vehicles. UK Department

for Transport, London, http://www.dft.gov.uk/pgr/freight/lowcarbontechnologies/, 2010.

. Sainsbury's, Corporate Responsibility Report, 2010, http://www.|-
sainsbury.co.uk/crO9/files/pdf/cr2009_report.pdf, 2010.
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2.3.4.7 Minimise the environmental impact of road vehicles through
purchasing decisions and retrofit modifications

Description

Road transport is an integral part of retail T&L operations, necessary for transport from
suppliers to outgoing DCs and final distribution from incoming DCs to stores. Whether or not
retailers have taken measures to reduce the distance transported by goods (Section 2.3.4.3 and
Section 2.3.4.5), to shift to more efficient modes (Section 2.3.4.4), and to optimise routing and
driving efficiency (Section 2.2.6.6) a number of measures can be taken to improve the
efficiency of trucks. Various features can be specified when purchasing vehicles in order to
maximise their operational efficiency, and thus reduce fuel costs and environmental impact.
Many features can be retrofitted to existing road vehicles to improve their efficiency. Using
larger vehicles, such as trucks with double-deck trailers, is considered as a modal shift, and is
included Section 2.3.4.4.

The internal combustion engine is inherently inefficient, and most fuel energy is lost through
friction and heat losses. For large 44 tonne HGV's, of the 30 % to 40 % of fuel energy that is
converted into motion, haf is used to overcome rolling resistance and a third is used to
overcome air resistance (Figure 2.99). In the medium term, there is considerable potentia for
efficiency improvement through use of aternative drive trains, such as eectric motors, in
particular for smaller delivery vehicles. In the short term, natural gas and biogas may be used
instead of diesel in large trucks, with CO, savings of 10-15 % and over 60 %, respectively
(Table 2.80). Biodiesel made from waste oil can result in similar CO, savings to biogas.

There remains considerable debate over the potential for crop-based biofuels (e.g. ethanol from
corn and sugarcane, biodiesel from rape seed oil and palm oil) to reduce environmental impact
owing to their agricultura land requirements, and impacts associated with high chemica and
energy inputs. Most large retailers have suspended their targets for minimum biofuel
percentages in fuel blends owing to concern over the sustainability of first-generation crop-
based biofuels (e.g. M&S, 2010). If adequate procedures are developed to certify the
sustainability of biofuels from different sources, or second generation biofuels are
commercialised based on low-input woods and grasses that do not require productive
agricultural land, biofuels could make an important contribution to reducing the environmental
impact of transport. In the meantime, crop-based biofuels are excluded from this best practice
technique.

B Rolling
resistance

@ Aerodynamic
drag

m Climbing

52%

35%

Source: Ricardo (2010)

Figure 2.99: Energy demand from a44t HGV over atypical driving cyclein the UK
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Table 2.80 provides an overview of the main measures that can be taken to improve truck
(primarily HGV) fuel efficiency. Based on Figure 2.99, reducing aerodynamic drag and rolling
resistance are the two primary objectives of many vehicle design features and retrofit
modifications. For a 44 t HGV, a 22 % reduction in aerodynamic drag trandates into an 8.7 %
reduction in fuel consumption, whilst a 10 % reduction in rolling resistance translates into a
5.5 % reduction in fuel consumption (Ricardo, 2010). Improved aerodynamic trailer design and
retrofitted aerodynamic modifications can significantly reduce fuel consumption and costs — by
up to 10 % for vehicles frequently driven at higher speeds. By 2009, M&S had increased the
number of aerodynamic 'teardrop' trailers in their fleet to over 300 (M&S, 2010). Reducing
rolling resistance through choice of tyres and correct inflation can achieve similar benefits.
Replacing diesel-driven auxiliary power units for trailers with electric units can also result in
significant efficiency savings.

New vehicles will be compliant with high EURO emission standards, but when purchasing used
vehiclesit isimportant to select the most efficient vehicles that comply with the highest possible
EURO standard (preferably EURO 4 or EURO 5). The percentages of EURO 4- and EURO 5-
compliant trucks in the transport fleets of some leading retailers are shown in Figure 2.100. The
most effective way to improve EURO emission standard compliance is to replace the fleet's
oldest trucks (e.g. Coop Switzerland, 2010). Use of selective catalytic reduction in combination
with urea additives that react with exhaust gases considerably reduces the NO, emissions of
modern HGV s, to ensure compliance with EURO 4 and 5 standards (Table 2.81).

A number of retailers, including Coop Switzerland and Albert Heijn, are tridling trucks
powered by biogas (Albert Heijn, 2010; Coop Switzerland, 2010). Meanwhile, retailers
introducing electric vehicles for urban deliveries include M&S and Sainsbury's (M&S, 2010;
Sainsbury's, 2010).
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Table 2.80: Portfolio of measures to improve truck efficiency and/or reduce environmental
impact
M easures Description anplices Cost Fud/CO,
bility saving
Aerodvnanmic Vehicle 10 %
1ody "Tear-drop' shaped trailer (trailer) (depending
trailer .
purchasing on speed)
Aerodynamic | Retrofit add-ons to reduce drag. Greatest | Retrofit o
fairings effect from cab fairing and collar EUR 285-2000 | 0.1-6.5%
Spray- Retrofit
reducing mud | Reduce spray and air resistance EUR 2 per unit 35%
flaps
Low-rolling Similar cost to ordinary tyres, but shorter | Retrofit Up to 5 %
resistancetires | lifespan. For long-distance routes P 0
Replace double tyres with single wide- | Retrofit 2-10%
Single wide- | base tyre. Also reduces weight, so NA (depending
base tyres increases possible payload. Not allowed on on number of
trucks over 40 tonnes axles fitted)
I 0,
Automatically inflates tyres according to Retrofit -8 /00 (based
Automatic conditions. Benefit depends on: (i) range on % of
. ; R o EUR 11500 trucks  with
tyreinflation of conditions; (ii) existing (manual) under-
monitoring efficiency inflated tires)
I 0,
Electric/ Replaces diesel-driven trailer equipment Vek_ucle Up_ o 15 % 1020% of
; ; - . . (trailer) additional trailer .
aternative with eectric (or nitrogen-) driven . trailer  fuel
h . purchasing | cost, but lower
fuel bodies equipment . use
mai ntenance
. . Vehicle 40 %,
Electric Best stited to urban driving (less than 160 purchasing | EUR 90000 for a | depending on
vehicles km per day), and smaller (less than 12 7.5tonnevehicle | eectricity
tonne) trucks ’
source
. . Stop-start systems and use of' braking- Vehlcle' EUR 700 option 6 %, .
Mild-hybrid energy for battery recharge. Suitable for | purchasing depending on
o on some LGVs o
LGVsand urban driving driving cycle
Large battery recharged by braking | Vehicle 20% urban
) . energy, used to power vehicle at times. | purchasing driving, 7%
Full-hybrid Expensive and not well developed for NA long-distance
trucks. driving
Automated Mechanical efficiency of manua shifts, | Vehicle EUR 1100-1700
o : L i X 7-10 %
transmission with optimised automated changes purchasing | option
. Vehicle 20-25% more
CNG engine Egsgme that runs on: compr natural purchasing | expensive than | 10-15 %
ges. diesdl engines
Vehicle Additional  EUR
. . purchasing | 30 00040 000
Biogas engine Engine that runs on biogas (tolerant of for HGV. EUR | Over 60 %

contaminantsin fuel)

50006000 for
vans.

Source: Ricardo (2010).

Achieved environmental benefits
Fuel and CO, reductions attributable to various improvement measures are listed in Table 2.80.
In particular, use of natural gas and biogas to power HGV's could result in CO, savings of 10-
15 % and over 60 %, respectively (Ricardo, 2010). For natural gas and biogas powered trucks,
emissions of al the major air pollutants should be lower than comparable petrol or diesd

engines.

Ricardo (2010) reports fuel consumption reductions of up to 24 % during trials at constant speed
for aerodynamic trailers with integrated vehicle aerodynamic systems, and real-world fleet
savings of 9 % achieved by DHL and 16.7 % achieved by STD. Aerodynamic trailers used by
M& S, developed in 2008/9, reduce fuel consumption by 6 % (M&S, 2010).
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Table 2.81 presents the large reductions in emissions associated with higher EURO standards
for heavy duty diesel engines used in HGV's, in particular for NO, and PM.

Table2.81: Emission limit values for heavy duty diesel engines associated with various EURO
standards, expressed per kWh engine output, and year of introduction

Tier Date Test | CO HC NO, PM Smoke
o/kWh m*’

EURO | 1992 ECE | 45 11 8.0 0.36

EURO I 1998 R-49 | 4.0 11 7.0 0.15

EURO Il 2000 ESC 2.1 0.66 5.0 0.1 0.8

EURO IV 2005 + 15 0.46 3.5 0.02 0.5

EUROV 2013 ELR 15 0.46 2.0 0.02 0.5

EURO VI 2013 15 0.13 0.4 0.01

NB: Values are for steady state testing (ECE R-49), European Stationary Cycle (ESC) and European Load Response
(ELR). From summary data presented in DieselNet (2009).

Appropriate environmental indicator
Vehicle efficiency is reflected in distance-normalised indicators specified in Table 2.68. Two
relevant indicators that can be used to monitor the effect of improved vehicle design are:

. [/100 km (vehicle fuel consumption)
. kg CO2 eqg./tkm.

Neither of these indicators isolates the effect of vehicle efficiency improvements from other
factors, in particular loading efficiency. Improved loading efficiency will negatively affect the
former indicator and significantly positively affect the latter indicator (Figure 2.97 in Section
2.3.4.5). For example, the average specific diesel consumption of 0.0122 I/tkm reported by
Coop Switzerland is highly dependent on loading efficiency. The effect of alternative fuel use
(biogas, e ectricity) requires reporting of lifecycle kg CO, eg. per km or tkm.

Vehicle performance in terms of air pollution is not measured directly, but can be inferred from
vehicle EURO emission standard compliance (Figure 2.100). Figure 2.100 presents data from
some leading retailers on the percentage of their fleets complying with EURO 4 and EURO 5
emission standards. Kingfisher's entire fleet complied with at least EURO 4 standards in 2009,
but 90 % of Albert Heijn's fleet was compliant with EURO 5 (and PIEK) (see Case study 2.18).
Albert Heijn plans for 100 % EURO 5 and PIEK compliance in 2010.

Similarly, the percentage of low-noise vehicles that enable more efficient night-time deliveries,
and the percentage of alternatively fuelled vehicles (excluding biodiesel and ethanol owing to
sustainability concerns), are useful indicators of improved environmental performance.
Application of aerodynamic improvements and fitting of low rolling resistance tyres also
indicate improved efficiency. Thus, five indicators for the environmental performance of the
delivery fleet are:

. % vehicles within transport fleet compliant with different EURO classes

. % vehicles, trailers and loading equipment compliant with PIEK noise standards, or
equivalent standards that enable night-time deliverieswith

. % vehicles in transport fleet powered by aternative fuel sources, including natural gas,
biogas, or electricity

. % of vehicles within transport fleet fitted with low rolling resistance tyres

. % vehicles and trailers within transport fleet designed or modified to improve
aerodynamic performance.
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Proposed benchmarks of excellence for this technique are:

HGV fue consumption lessthan 30 1/100 km

100 % vehicles at least EURO 5 compliant

100 % vehicles, trailers and loading equipment compliant with PIEK noise standards, or
equivalent standards that enabl e night-time deliveries

operation of aternatively fuelled vehicles (natura gas, biogas, electric)

100 % vehicles fitted with low rolling resistant tyres

100 % vehicles and trailers designed or modified to improve aerodynamic performance.

100

90 | EURO 4 or higher
80 - BEUROS5

70 A

60 -

50 1

40 -

Percentage transport fleet

30 A

20 A

10 +

0 4

Albert Heijn Carrefour Coop Switz Coop Sweden  Kingfisher Migros

Figure2.100: The percentage of retailer fleet trucks compliant with EURO 4 and EURO 5
emissions standards

Cross-media effects
There are no significant cross-media effects likely to arise from measures to improve vehicle
efficiency.

For dectric vehicles and biofuel, the impact of electricity generation and biofuel production
should be accounted for and compared with the impact of the supply and combustion of fuel
used in conventional vehicles. This may require a full ‘well to wheel' LCA for proposed and
conventional vehicles/fuels.

Operational data

The actual fuel efficiency and environmental benefits associated with the measures listed in
Table 2.80 are highly dependent on vehicle use and operational conditions. For example,
aerodynamic improvements will achieve significant fuel savings for vehicles that frequently
travel at higher speeds, whilst hybrid and electric vehicles will achieve significant fuel/energy
savings for vehicles that spend most of their time in urban areas making frequent stops.
Meanwhile, biogas is a promising 'green’ fuel for trucks, but widespread use will depend on the
development of biogas availability and distribution.

Compressed natural gas, LPG and biogas are considerably less dense fuels than petrol and diesdl.
Trucks running on these fuels require fud tanks that are of higher capacity (up to four times
higher) than for conventional trucks and that are reinforced to maintain necessary fuel
pressurisation. Appropriate specialised refuelling infrastructure is required, at least at truck
depots, but also aong long-distance transport routes. Similarly, electric delivery vehicles (vans)

Best Environmental M anagement Practicein the Retail Trade Sector 282



Chapter 2

will require recharging within vehicle depots, as recharging networks are in the early stages of
devel opment.

Case study 2.18 provides insight into one example of vehicle specification that had a significant
positive effect on operational efficiency and was rolled out across a retailer's entire fleet —
'silent’ running trucks for Albert Heijn.

Case study 2.18: Albert Heijn'sinvestment in silent trucksto improve transport efficiency

Thelogistics of city deliveries

Albert Heijn stores are predominantly located within densely populated urban areas in The Netherlands.
Depending on the specific location, there are restrictions on the size of delivery vehicle allowed within
the city centre at specific times, and in all instances standard (non-quiet) deliveries are not allowed before
07:00. Consequently, Albert Heijn must make a high proportion of deliveries to city-centre stores during
morning rush hour traffic, with smaller vehicles, thus increasing delivery times and costs.

PIEK standard

The Dutch government introduced the current PIEK standard in 2004. To comply with this standard,
products (e.g. trucks, trailers, loading equipment) must emit less than 60 dB(A) at 7.5 metres from the
sound source. All handling and delivery equipment must comply with this standard to be deemed suitable
for off-hours delivery. This represents a significant improvement over standard equipment. Tail lifts
typically emit 83 dB(A), vehicle reversing warning systems 110 dB(A) and refrigeration systems 69-74
dB(A).

Trial

In 2007, Albert Heijn participated in a trial involving 1000 morning (05:00-07:00) and evening (19:00-
02:00) deliveries to 10 shops in nine cities over three months (Albert Heijn & PIEK, 2008). There was
just one complaint from aresident during the trial. Meanwhile, the results demonstrated two major effects
that could significantly improve operating efficiency:

1. Faster journey times owing to less congestion. The average journey time on a 35 km route (Tilburg to
Eindhoven) was reduced from 1.5 hours to 0.5 hours, and fuel consumption from 43 to 33 1. A 30 %
reduction in costs was achieved.

2. Opportunity to use larger vehicles. In place of three 10 m long rigid trucks used during the day, it was
possible to use a single 16.9 m tractor trailer for morning and night time deliveries. Journey time also
decreased from 2 hours to 1.3 hours. Consequently, average fuel consumption over the 75 km tria
journey decreased from 74.25 | to 24.75 | and total costs decreased by 75 %.

I mplementation

Based on the 2007 trial, Albert Heijn estimated that investment in silent equipment increases capital costs
by 15 %, but reduces overall cost by more than 20 %. Since the trial, Albert Heijn have been expanding
their use of PIEK-compliant trucks in off-hours deliveries. In 2009, 90 % of Albert Heijn's delivery trucks
were PIEK-compliant, with atarget for 100 % PIEK compliance in 2010.

By extending the delivery window and increasing allowable size in city centres, upgrading to 'silent’
trucks facilitates modal shifts (Section 2.3.4.4) and optimised route planning (Section 2.3.4.6).

Applicability

All retailers, suppliers and T&L providers operating trucks can specify vehicle design features,
or retrofit modifications, to improve vehicle efficiency. Purchasing HGV's capable of running on
CNG and hiogas can result in large emission savings at acceptable costs, but may be restricted
by refuelling infrastructure available within different member states. Similarly, the purchase of
electric delivery vehiclesis highly dependent on available recharging infrastructure.

The greatest benefits associated with silent trucks are realised where the legidative restrictions
on standard trucks are greatest. Retailers with a high percentage of storesin built-up residential
areas, especialy city centre locations, are therefore likely to benefit most from silent trucks.
Such retailers aso have the greatest opportunity to achieve benefits from the use of hybrid and
electric vehicles.

Best Environmental M anagement Practicein the Retail Trade Sector 283




Chapter 2

Economics

Asindicated in Table 2.80 vehicle modifications can result in substantial fuel and cost savings.
The payback periods for most of the retrofit investment costs specified in Table 2.80 are
favourable, often shorter than two years based on conservative estimates of potential fuel
savings and average European truck operations.

For some of the vehicle purchasing options, especially alternatively powered vehicles, the
payback periods are highly dependent on nationa fuel taxation and road tolling policies - in
particular taxation on gas-based fuels relative to petrol and diesel.

However, as indicated in Case study 2.18, investment in low-noise transport and loading
equipment increased capital costs by 15 %, but reduced overal transport costs by more than
20 %.

Driving forcefor implementation
The driving forces for this technique are:

. social and environmental responsibility

. potential efficiency improvements

. reducing risk associated with energy price volatility

. reducing risk associated with future increasesin road and air-freight taxation
. improving image and reputation.

Referenceretailers
Albert Heijn, Coop Switzerland, M&S, Migros.
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2.4 Best environmental management practice concerning
waste

24.1 Chapter Structure

This section provides information to retailers concerning their waste management. The aim is
focused on those management activities under direct control of the retail company, athough
some issues covered by the description are aso referring to indirect aspects. An introduction
about waste management and the related European legidlation is provided in Section 2.4.2
where an overview on the commitments of retailers in waste and packaging materias
management is also included. The scope is explained in Section 2.4.3. This section also reflects
the types and amount of generated wastes with a special focus on food waste production.
Section 2.4.4 mentions the most important drivers detected for the improvement of waste
management.

Section 2.4.5 provides the rationale for the sequence of the described techniques, based on the
waste hierarchy according to the waste Directive. The reduction and minimisation of food waste
is described in Section 2.4.6.1. Best practices on the integration of waste management in retailer
activities, using, for instance, reverse logistics and local or regional partnerships, are described
in Section 2.4.6.2. Return systems from customers are described in Section 2.4.6.3 and the
treatment of food waste by anaerobic fermentation is described in Section 2.4.6.4.

2.4.2 Chapter Introduction

Retailers have to comply with a number of directives, regulations and other mandatory
structures. In view of more restrictive and demanding environmental legidation, increasing
costs may be expected leading to a need to go for best management and proactive schemes (Pitt,
2005). On top of that, given the cost of waste management, there is a strong business case to
reduce wastes. There would be a better business performance if less waste is generated, leading
to an increased competitiveness. Additional benefits are derived from improved management
and control of retailers operations and improved corporate image. As well, especialy for SMEs,
the local aspects of waste management should make a good chance to improve corporate
reputation, not only to customers but also to public authorities. Disposal of wastes (e.g. landfill
and incineration) will have higher costs and more restrictive requirements of compliance, so
best environmental options (i.e., the hierarchy prioritisation according to waste Directive)
become the best business option.

Retailers are, directly or indirectly, participating in the generation of a huge amount of wastes
generated by households, by themselves or by their suppliers. The action taken by retailers to
prevent and treat waste is essential, but also their role in the supply chain and their direct
contact to customers is realy important and influential. As well, Fitt, 2005, identified two areas
where retailers can be helped to achieve their waste reduction, reuse or recycling objectives: the
economics of waste management facilities, controlled by private or public funding and the
public awareness and education, which have influence on their employees, managers and
customers. For the latter, retailers should play an activerole.

In the case of small enterprises, strategic partnerships and the establishment of common
approaches have lead to decreased waste management costs (Tryantafyllou et a., 2010). Thisis
usually the case for small enterprises belonging to the same commercia centre, same street,
same economic activity, etc. Setting up a common waste management structure is easily
achievable and produces economical benefits. For the best implementation of these schemes, the
implication of al actors (tenants, owners, distributors, suppliers, loca authorities, etc.) is highly
relevant asit can increase recycling and reuse rates, minimise landfilling and reduce costs.
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Retailers are waste producers, waste holders and, in some cases, they can act as deders or
brokers. They have to fulfil a number of European Directives which the Member States had to
implement:

. Directive 2008/98/EC on waste and repealing certain Directives.

. Decision 2000/532/EC establishing alist of hazardous wastes.

. Directive 2002/96/EC on waste electrical and el ectronic equipment.

. Regulation 1774/2002 laying down health rules concerning animal by-products not
intended for human consumption.

. Directive 94/62/EC on packaging and packaging waste and the amendment of Directive
2004/12/EC.

. Other Directives and initiatives relevant for retailers. Directive 1999.31/EC on landfill of
waste, Directive 2000/76/EC on waste incineration, Directive 2006/66/EC on batteries
and accumulators and waste batteries and accumulators, the Thematic Strategy on the
Prevention and Recycling of waste, etc.

The Directive 2008/98/EC on waste defines 'waste' as any substance or object the holder
discards or intends or is required to discard; and ‘waste management' is the collection, transport,
recovery and disposa of waste, including the supervision of these operations and actions of
dealers or brokers. This directive also defines the hierarchy of waste management. Priority
should be given, sequentialy, to prevention, preparing for re-use, recycling, other recovery (e.g.
energy recovery) and disposal:

. prevention: measures taken before a substance, material or product has become a waste
(e.g. improved preservation, monitoring, etc.)

. preparing for re-use: al operations of checking, cleaning or repairing by which products
become re-usable (e.g. cleaning and repairing operations).

. re-use: any operation by which products or components that are not waste are used again
for the same purpose for which they were conceived (e.g. re-use of plastic boxes, pallets
and other packaging). This operation is not covered in the waste Directive but it is
relevant for the waste management of retailers.

. recycling: waste is reprocessed into products or materials, which purpose is the same or
other than the original product. Processing of organic materia is considered under this
term but not energy recovery and production of fuels or backfilling (e.g. one-way glass
bottles).

. recovery: any operation which results is to replace other materials by waste serving for a
useful purpose, or waste being prepared to fulfil a function (e.g. composting, anaerobic
fermentation, etc.)

. disposal: any operation which is not recovery, even if the operation is associated with the
recovery of energy.

This hierarchy should be applied to waste management to achieve the best overal
environmenta performance.

The Directive uses the concept of extended producer's responsibility. Producer of the product is
any natural or legal person who professionally develops, manufactures, treats, sells or imports
products. Measures concerning extended producer responsibility may be implemented by
Member States, for example, the acceptance of returned products and of the waste after the use
of those products, subsequent management and financial responsibility for that and obligations
to provide publicly available information on the extent which the product is re-usable.

As well, the original waste producer or other holder should carry out the treatment of waste, or
it is performed by a dealer or public or private waste collector. Nevertheless, the general ruleis
that the responsibility for carrying out a complete recovery or disposal operation shall not be
discharged from the origina producer. It can be shared or delegated only at exceptional cases.
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With respect to waste prevention, the European Commission lays the emphasis on following
objectives:

. foster durable, reusable and recyclable products
. change current consumption patterns
. waste prevention and decoupling objectives based on best available practices

For re-use and recycling, the Directive prescribes following targets for 2020:

. the fraction of waste prepared for re-use and recycling (at least paper, metal, plastic, glass
form households and other origins) should be increased to 50% by weight

. the fraction of waste prepared for re-use, recycling and other material recovery of non-
hazardous construction and demolition waste should be increase to 70% by weight.

According to Article 29, Member States shall establish national waste prevention programmes.
It also provides examples of waste prevention (Annex IV of the Directive). Some examples of
the proposed measures, to be implemented by Member States and relevant for retailers, are
summarised below:

. The promotion of eco-design

. The provision of information on waste prevention techniques.

. The use of voluntary agreements, consumer/producer panels or sectoral negotiations in
order to set their own waste prevention plans or objectives or correct wasteful products or

packaging.

. The promotion of creditable environmental management system, including EMAS and
SO 140001.

. The promotion of creditable eco-labels.

. Incentives for clean purchases

. Agreement with industry, such as the use of product panels such as those being carried
out within the framework of Integrated Product Policies or with retailers on the
availability of waste prevention information and products with a lower environmental
impact.

Directive 2002/96/EC on waste electrical and electronic equipment (WEEE) aims, as afirst
priority, the prevention of waste electrical and electronic equipment and its reuse, recycling and
other recovery formats. The objective is to reduce the amount of waste and to improve the
performance of all operatorsinvolved inthelife cycle of eectrical and electronic equipment.

One of the main concerns of the WEEE management is the content of hazardous substances in
these wastes. The introduction of producer responsibility is the mean to encourage design
techniques taking into account or facilitate repairing, reuse, dismantling, recycling and recovery.
Retailers are involved directly in the life cycle of such equipment and in the management of
WEEE, irrespective of the selling technique, including distance or electronic (online) sdlling.
Separate collection is one requisite of this Directive. The role of retailers is defined as
distributor, as they supply the equipment to the customers who are going to use it. But, as well,
the role of some retailers can be considered as 'producer’, as they sell eectronic equipment
under their own brand. The target for the collection rate in the original formulation of the
Directiveis 4 kg per capitaand year, but this value seems to be not enough, as a huge amount of
WEEE are generated and illegal trade of WEEE to third countries continues. The new target
proposed by the Commission is the 65% of the average weight of electrical and electronic
equipment placed on the market over the two previous years in each Member State and
increasing recycling rates for al the WEEE categories by 5%.

As digtributor, the retailer is the responsible for ensuring that waste can be returned free of
charge by the customer when supplying a new product. As producers, retailers can set up take-
back systems from private households and they should set up systems to treat WEEE with the
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best available technique. The list of products to be managed under this Directive is shown in
Annex |-B under the following categories:

. Large household appliances. refrigerators, freezers, washing machines, microwaves,
stoves, radiators, etc.

. Small households' appliances. vacuum cleaners, toasters, fryers, irons, etc.

. IT and telecommunication equipments. personal computers, printers, laptops, etc.

. Consumer equipment: radio, television, cameras, musical instruments, etc.

. Lighting equipment: fluorescent lamps, luminaries except from households, etc.
. Electric and dectronic tools: saws, drills, sewing machines, etc.

. Toys, leisure and sports equipment: e ectric trains, video game consoles, etc.

. Medica devices: radiotherapy equipment, cardiology, dialysis, etc.

. Monitoring and control instruments: smoke detectors, heating regul ators, etc.

. Automatic dispensers. hot drinks, money, etc.

Directive 94/62/EC on packaging and packaging waste covers al packaging materials and
wastes placed on the market. The first priority in this aspect should be the prevention of
packaging waste and, as additional fundamentals, reuse and recycling and other forms of
recovery. Hence, it al'so aims to reduce the final disposal of packaging wastes. Article 6, setting
targets for recovery rates for packaging wastes, was amended by directive 2004/12/EC. These
targets are:

. 55 — 80 % rate of recycling of packaging waste

. 60 % recycling for glassin packaging waste

. 60 % recycling for paper and board

. 50 % recycling for metals

. 22.5 % recycling for plastics (accounting only for the fraction recycled back in plastic)
. 15 % recycling for wood.

Regulation 1774/2002 laying down the rules concerning animal by-products not intended
for human consumption establish that certain animal by-products should be collected
separately and according to the rules of this regulation. Catering wastes (foodstuffs and meat or
fish coming from food retailers) are not considered unlessit is destined to animal consumption;
it is used for biogas or for composting or it comes from transport operating internationally.
Retailers should collect this fraction of waste foodstuff if the final treatment for this waste
fraction is the fermentation to obtain biogas or compost. Else, disposal of this kind of waste is
not recommended as it would be contrary to the priority lists proposed by the waste directive.

References

. Pitt, M. "Trends in shopping centre waste management', Facilities, 23, 2005, pp522-533

. Triantafyllou, M K., Cherret, T.J. 'The logistics of managing hazardous waste: a case
study analysis in the UK retail sector'. International Journal of Logistics: Research and
Applications, 13, 2010, pp 373-394

2.4.3 Scope of this Chapter

In this chapter, waste management is considered as a direct environmental aspect of retailers
activities, i.e. those aspects under direct control of the retailer. Waste generation is unavoidable
at stores, especially those generated because of transport activities. The influence of retailersin
the waste management of the supply chain is covered by Section 2.2. As well, the influence of
retailers on consumers' behaviour, especially for waste prevention, is covered by Section 2.7.

According to the statistics published by Eurostat and the study made for SME and the
environment in Europe (Constantinos et al., 2010), European retailers contribute to 1.5 % of
total waste generation in Europe and about 20 % of the waste generation in the services sectors

Best Environmental M anagement Practicein the Retail Trade Sector 288



Chapter 2

(Nace Codes from G to U). The relative importance can be observed in Figure 2.101 for the
generation of non-hazardous wastesin Europe.

‘ B Non-hazardous waste @ From Retail Trade sector ‘

Total Waste Generation, 2008, EU27, 10% tonnes

Agriculture, Mining and Manufacturing Electricity, gas, Water supply; Construction Services Wholesale of
forestry and quarrying steam and air  sewerage, (except waste and
fishing conditioning waste wholesale of scrap
supply management waste and
and scrap)

remediation
activities

Figure2.101: Non-HazardousWastes Generation in Europe for several sectors.

Although the contribution of retailers’ activities to waste generation is not as important as for
other sectors, retailers’ waste management seems to be very relevant because of :

. the great amount of packaging materias,
. the great influence of retailers to households and to consumer behaviour,
. therole of retailersin food waste management and in animal by-products generation.

The disclosure of waste types can vary when assessing different retailers, but also waste
generation and type of wastes can significantly vary among different stores of the same retailers.
Figure 2.102 shows the average waste generation of several sampled retailers and stores and the
digribution per type of waste. Vaues shown in Figure 2.102 were collected from Retailers
Sustainability Reports, EMAS environmental statements or information provided for the
elaboration of this document. Comparability among values is not assured, as the monitoring
methodologies vary from on retailer to another. Absolute values, ranging from 40 to 160 kg of
waste per m® of sales area, should be taken as a rough estimation of the specific waste
generation of retailers. Nevertheless, the heterogeneity of the values presented in Figure 2.102
revealsthat, amost for every retailer, there are three main waste types:

. Organic waste, which can usually be processed for anaerobic fermentation or composting.
These wastes can be assumed as one third of the total (only for food retailer activities).
The quantities generated by the non food stores are low. The difference can be assumed
as the organic waste generation performed by distribution centres or other retailer
activities. Aswell, the generation of food waste varies depending on many circumstances:
locdl aspects, rate of refrigerated products, salesformat, etc.

. Packaging waste, which is usually conducted to recovery or recycling processes. As well,
re-use of materials is becoming more important to reduce waste generation. As shown in
Figure 2.102, packaging waste usually corresponds to paper, cardboard, plastic, wood and
metal materials. Glass is not a significant fraction of total waste generation unless the
retailer is controlling a take-back system for glass.
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. Other fraction assumable as municipa solid waste. Non-recovered wastes are included
within this category. They are, usually, disposed off in landfills or incinerated.

200 Organic = Cardboard and paper = Plastic mWood m Metal = Other (MSW) ‘

180 -
160 -
140
120 ]

100 ~ I

Waste generation kg/m’ sales area

Figure2.102: Wastes generation per category for different retailersand sampled stores.

The final destination of wastes managed by retailer depends on the nature of the waste, on the
management capabilities of the retailer, on the type of facilities of third parties to treat wastes
and the load capacity of these waste treatment facilities. As shown in the introduction of this
chapter, section 2.4.2, existing legislation and the commitment of the sector are to reduce waste
and to re-use, recycle, or recover more, minimizing the amount of waste disposed off in landfills
but also in incineration plants. Figure 2.103 shows the average waste treatment distribution of
two important food-retailers in Europe. As observed, retailer 1 is disposing off amost 42% of
total waste generated, while retailer 2 is disposing 15% of wastes in incineration plants and is
not landfilling any waste, which is abig progress. Retailer 1 is composting or fermenting about
17% of wastes (corresponding to the food waste fraction), and retailer 2, about 28 %. The
accounting for recycled materials does not usually differentiate re-used materials. This rate is
increasing among retailers all over Europe and the amount of wastes sent to landfill is being
reduced, although the general trend is to increase the overall amount of wastes. Once a waste
should be disposed off, preferred options should be incineration plants under the IPPC Directive
with energy recovery, as they represent best practice for unavoidable waste.
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W Recycle, Re-use W Compost/ferment.  Landfill ® Incineration

Retailer 1

Retailer 2

Figure2.103: Disclosure per type of waste treatment for two European retailers

A high recycling rate does not necessarily mean a good waste management system. Best
performers should give priority to waste prevention and, then, achieve the best re-use and
recycling rates and the minimized disposa on landfills. Figure 2.104 shows the performance of
several European retailers, assessed as the relation between recycling rate and specific waste
generation (per unit of sales area and year) and the bubble size indicating the sales per m?,
which may represent the difference between sales format.
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Figure2.104: Recycling ratesvs. specific waste generation for several European retailers.

As shown in the Figure, best retailers are achieving high recycling rates at relatively low
specific waste generation. Nevertheless, different sales formats lead to different amount of sales
per unit of area. The two examples of retailer A and B shown in Figure 2.104 represent two
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different sales formats: retailer A has higher turnover per m?, which may be the reason of high
specific waste generation (more than 150 kg/m?yr). Retailer B is generating more than 100
kg/m?yr with less sales per m?. In order to increase the comparability among retailers, the
generation of waste per EUR million of turnover is evaluated in Figure 2.105. As shown,
retailer A is generating half of the wastes generated by retailer B. Therefore, a high turnover per
m? may have a higher specific waste generation but with a really high performance in waste
management. The trend shows that high recycling rates are achieved, usualy, in retailer
producing less waste per turnover. So, integrating prevention measures, to reduce waste
generation, with best waste management practice, to increase recycling rate, would produce best
results, aso from the economic point of view.
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Figure2.105: Overall recycling rate vs. Waste generation per EUR million turnover

The generation of hazardous wastes from retailers' activities is of minor relevance. The amount
of wastes generated depends on many factors, essentially on the store activities on waste
management. As an example, Figure 2.106 shows the distribution of hazardous wastes
generated in two similar stores of the same retailer and at the same region. Actually, store 1 is
generating about 2-3 kg/m?yr and store 2 about 13 kg/m?yr. Store 2 has a garage and a fuel
station, while store 1 has afuel station but no garage.
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Figure2.106: Hazardouswastes generated in two different storesfrom the sameretailer

Retailers should declare as a separate fraction of hazardous waste the amount of waste electric
and electronic equipment (WEEE), which should be collected separately in accordance to
Directive 2002/96/EC. The stores of the example shown in Figure 2.106 manage WEEE
differently: store 1 is collecting about 5 time less electric and electronic wastes than store 2,
while both stores have ssimilar sales area and sales format.

For food retailers, it is quite important to control the organic waste fraction coming from animal
by-products, regulated under the regulation 1774/2002, and the rest of food wastes, coming
from outdated or damaged food products. A study on food waste at European level (BiolS,
2010) states that around 25% of purchased food is discarded a households. Retailers generate
about 4% of food waste, 14% come from food services and catering, 39% from manufacturing
industries and 43% from households. Although the study is made on estimations of available
data, it reveal s the huge amount of waste food in Europe, where the contribution of retailersis
about 7 to 9 kg per capita and year from a total of about 180 kg/m?. Spain Ministry published
the White Paper on animal by products on 2007. The analysis on the origin and generation of
animal by-products estimated the flows values for by-product category 3 (according to
regulation 1774/2002). With this estimation, in combination to average consumption and food
waste production patterns, a mass bal ance was drafted as shown in Figure 2.107.
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Figure2.107:  Animal by-products and food waste flowsin Spain

Values shown in Figure 2.107 are estimations that should be taken with caution, as many
limitations on the referenced studies were observed. Nevertheless, it is noticed that retailers
generation food waste is not relevant if compared to other actors within the chain. Retailers can
act in three different directions: influencing food suppliers to minimize wastes (e.g. through
application of demanding standards), preventing in-house food waste generation and influencing
customers to reduce food waste generated at households, e.g. through responsible public
campaigns.

The role of retalers in the implementation of these directives is highly important. Waste
management is a direct impact: retailers are producers of a high amount of wastes, mainly from
packaging materials. As well, waste management made by suppliers can be influenced (see
section 2.2) and retailers influence on consumers is also relevant (see section 2.7). At European
level, the commitment shown by retailers to improve their environmental management of wastes
is part of the objectives of the Retail Forum(*), which is considered to represent a significant
contribution to the implementation of the EU Action Plan on Sustainable Consumption and
Production and Sustainable Industrial Policy (COM, 2008).

() http://ec.europa.eu/environment/industry/retail/index_en.htm
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As explained in section 2.1.2, The Retail Forum is a multi-stakeholder platform. It was
developed with the aim of exchanging best practices on sustainability and to identify
opportunities and barriers of the achievement of sustainable consumption and production. In the
framework of the Retail Forum, the Retailers' Environmental Action Programme (REAP) was
launched and some mechanisms were provided to enhance the dialogue with the European
Commission and other relevant stakeholders. It also makes available the commitments and
actions of retailers in Europe. The REAP commitments database is located at the Commission
webpage (?). The list of commitments for energy efficiency was shown in Table 2.1. Retailers
commitments for waste management are shown in Table 2.82.

(®) http://ec.europa.eu/environment/industry/retail/reap/index_en.html
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Table 2.82: Examples from REAP commitments about waste management
Retailer Category Target description Keywords
AsdaWal*Mart What we sell Reduce food packaging by 30% by end 2009 versus 2005. food, packaging, waste management
Further reduce the production of packaging waste by at .
FCD What we sell least 10% by 2009. packaging, waste management
Encourage the use of recycled materias in packaging
FCD What we sell (especially for retailer branded products), reach 75% of | packaging, waste management
recycled materials for glass and cardboard paper.
Tesco What we sell Reduce unnecessary product packaging. packaging, waste management
APED How we sdll Encourage correct solid waste management in stores. \F’)Vf::n& aqnagement, waste recycling &
AsdaWal* Mart How we sl Send zero store waste to landfill by end 2010 for store | waste management, waste recycling &
operations. prevention
AsdaWal* Mart How we sl Zero waste to landfill by end 2010 for all store construction | waste management, waste recycling &
waste. prevention
Auchan How we sl Improye Waste management and reduce the environmental | waste management, waste recycling &
footprint of its stores. prevention
Obtain that companies know the environmental impacts of
the construction materials used when renovating and | sustainable construction/buildings, waste
CEC How we sell : . . ;
decorating and take these into consideration for future | management
renovations.
Colruyt How we sall Keep on maximising r_ecyclmg efforts and use of organic | waste management, waste recycling &
waste for bio-methanation. prevention
Coop Norway How we sall Develop model fot mc_reased recycling and improved waste | waste management, waste recycling &
management practices in DCs and outlets. prevention
— 5 - -
IKEA How we sall Exploitation of 90% of waste by recycling and/or energy | waste management, waste recycling &
recovery at stores and warehouses. prevention
Achieve a 50% reduction in tonnes of store waste disposed waste management. waste recveling &
Kingfisher How we sell per £ of retail sdes by 2011/12 against the 2006/07 nanagement, yeling
: prevention
baseline.
K ooperativa Forbundet How we sdll wggﬁge amount of recycled waste from stores and packaging, waste recycling & prevention
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Retailer Category Target description Keywords
: . Decrease the physical destruction of goods (food waste etc), | waste management, waste recycling &
Kooperativa Forbundet How we sdll in terms of sale value, by 10% to 2010. prevention
No waste to landfill from M&S operations as well as from
Marks & Spencers How we sdll M& S store construction programmes in the UK and Ireland. waste management
Recover and recycle all the carton, plastic and porexpan
Mercadona How we sell (plastic boxes that are used to transport fish) waste | packaging, waste management
generated in supermarkets and warehouses.
S Group How we sdll To decrease grocery trade's losses by waste reduction ggﬁn& inagement, waste recycling &
The Co-operative Group How we sdll Reduction of the landfilled waste waste management, waste recycling &

prevention

Delhaize Group

Communication

Encourage recycling behaviour of customers of Alfa-Beta
by installing recycling facilities at 28 of its stores

waste management, waste recycling &
prevention

ANCC/Coop Itdia What we sell Decrease packing waste production by the "3R" strategy packaging, waste recycling & prevention
Auchan What we sell Increase ecodesign on Auchan branded products. packaging, product ecodesign
Coop Norway What we sell Environmentally friendly product packaging packaging, waste recycling & prevention
Implement bio-degradable bags in certain areas of El Corte
El Corte Inglés What we sell Ingles activities and, for general use in every store | bags, packaging
department, different types of reusable bags.
Sell in the near future reusable and biodegradable plastic
Leroy Merlin, Spain What we sell bags to encourage our customers to stop using disposable | bags, packaging
plastic bags.
. Annual reduction of CO2 of 8.800 tons by using shopping .
Lid What we sell bags consisting of recycling material. bags, packaging
S Group What we sell Environmentally friendly product packing packaging, waste recycling & prevention
The Co-operative Group What we sell Design-out packaging waste growth and deliver absolute packaging, waste management

reductions in packaging waste
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Retailer Category Target description Keywords
i . Use a wide range of bags for life and pilot compostable .
The Co-operative Group What we sell bags in certain areas bags, packaging
AsdaWal*Mart How we sdll Reduce environmental impact of carrier bags by 50%. bags, packaging
C&A How we sdll Sell corporate Bio Cotton bags. bags, packaging
Carrefour How we sl Eliminate the use of free d|sposable checkout bags and bags
promote the use of reusable carrier bags.
Ban of all plastic non reusable carrier bags at check outsin
Delhaize Group How we sdll Belgium supermarkets and strong promotion of reusable | bags, packaging
aternatives.
Campaign for reusing and recycling of bags, in order to
El Corte Inglés Communication increase percentage of recycled items coming from yellow | bags, packaging
container-banks (for light-weight containers).
Marks & Spencers Communication Reduce bag use by 33%. bags, packaging
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244 Drivers of retailer waste minimisation (prevention, re-use, recycling
and other recovery operations)

The development of integrated waste management policies within the business structure has
important benefits for the company. Waste prevention has a direct positive impact on costs. less
waste means less expenditure for treatment or collection/re-use/recycling systems or disposa
and, also, less waste means higher efficiency on resource management, which can produce
important cost-savings for the company.

As explained above, retailers have to respect a number of regulations and waste-related
legislation. The extended producer responsibility also influences their activity and they should
have implemented mechanisms to manage wastes affected by this issue. Re-use of secondary
and tertiary packaging materials can reduce drastically the waste generated from packaging. As
well, disposal costs are becoming higher so waste minimization would be more attractive from
the economic point of view.

Main drivers leading retailers to implement integrated waste management in their companies
are

. Reduce costs lead to improved competitiveness.

. Generated knowledge and expertise. They would aso help to improve insight into waste
generation aspects.

. Synergies with other management systems would be established.

. Decision-making process would be improved.
. Better response to existing or future regulations through anticipated actions.
. Better preparation for waste treatment fees increases

. Better public image and reputation
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2.4.5 Techniques portfolio

In this section, the approach to present best environmental management practices is explained.
Some of them are not single techniques, but they summarize the best available practices for the
management of wastes for al the aspects of a retailer. The organization of the described
techniques has been made according to the prioritization of waste management as laid down in
the Waste Framework Directive:

. prevention: waste prevention techniques are described in section 2.4.6.1. Main focus is
the avoidance of food waste generation through management practices.

. prevention, preparing for-reuse, reuse, recycling, recovery, etc: an overview of best
performance of integrated waste management is given, as described in section 2.4.6.2.
This section describes best performers management practices, focused on retailers
activities at stores and the logistic issue.

. recycling: customer return systems are described. Many schemes already exist in Europe
and one example is given through PET and PE bottles take-back systems in section
2.4.6.3.

. recovery: food waste recovery as biogas and/or compost is an extended operation among
best performersin Europe. Technica description is given in section 2.4.6.4.

. disposal: as landfill or incineration of wastes should be minimised in Europe, no best
practice dealing with these options are provided. Minimisation of disposed waste is a
consequence of the application of best practices in waste management priorities.

Theinformation provided in this chapter has been collected through different mechanisms:
. Information provided directly by retailers. Relevant European retailers have provided an

important amount of information to develop this document. Some of the provided data
were confidential and the information can be presented in an anonymous manner.

. Information about retailers' initiatives publicly available. For example, joint initiatives as
the Retail Forum or companies” sustainability and financial reports were used.

. Relevant existing or ongoing studies in each knowledge topic and publicly available
literature.

. Own research. Important conclusions were derived from EC own research activities.

The relation between retailers' activities and described techniques are summarized in Figure
2.108, where a simplified flow chart of wastes among different processes (at retailers or directly
connected to them) are shown. Waste