
 Page1 on 142  

 COMPARATIVE LIFE CYCLE ASSESSMENT OF BLISTER PACKAGING AND 

ALTERNATIVES - 2025 - CITEO ©EVEA 

 

COMPARATIVE ASSESSMENT OF THE LIFE CYCLES OF 
BLISTER PACKS AND ALTERNATIVES  

REPORT Final version of 20/06/2025 

 

 
 
 

 
 

COMMISSIONER OF THE LCA STUDY: 
 
Chloé SABATHIER - Packaging R&D Manager 

chloe.sabathier@citeo.com 

 

Marie LEMOINE - Eco-design engineer  
marie.lemoine@citeo.com 

 

 
 
 
 
 
*LCA in accordance with international standards ISO 14040, ISO 14044 and ISO 14071 
Document finalised and approved by the critical review panel on 20/06/2025 

  1 

EVEA CONTACTS:  

 
Mathieu SOUHIL - LCA and eco-design project manager 

m.souhil@evea-conseil.com 

 

Robin SALES - Senior LCA and Eco-design Consultant 

r.sales@evea-conseil.com 

 

Axel MARQUES - Junior LCA and eco-design consultant 

a.marques@evea-conseil.com 

 

 

 

 

 

 

mailto:chloe.sabathier@citeo.com
mailto:m.souhil@evea-conseil.com
mailto:r.sales@evea-conseil.com
mailto:a.marques@evea-conseil.com


 Page 2 on 142  

 COMPARATIVE LIFE CYCLE ASSESSMENT OF BLISTER PACKAGING AND 

ALTERNATIVES - 2025 - CITEO ©EVEA 

 

TABLE OF CONTENTS 2 

READING GUIDE .................................................................................................................................... 7 3 

1 INTRODUCTION .............................................................................................................................. 8 4 

1.1 GENERAL ASPECTS ................................................................................................................. 8 5 

1.2 OBJECTIVE OF THE STUDY ..................................................................................................... 12 6 

1.2.1 THE REASONS FOR CARRYING OUT THE STUDY ................................................................ 12 7 

1.2.2 THE APPLICATION AND THE TARGET AUDIENCE ................................................................. 12 8 

2 SCOPE OF THE STUDY .................................................................................................................. 14 9 

2.1 PRODUCT SYSTEMS TO BE STUDIED ....................................................................................... 14 10 

2.2 PRODUCT SYSTEM AND FUNCTIONAL UNIT FUNCTIONS ............................................................. 14 11 

2.2.1 FUNCTIONAL UNITS - PRIMARY AND SECONDARY .............................................................. 14 12 

2.3 METHODOLOGY USED ........................................................................................................... 17 13 

2.4 THE LIMITS OF THE SYSTEM ................................................................................................... 18 14 

2.4.1 DEFINING SYSTEM BOUNDARIES ...................................................................................... 18 15 

2.4.2 EXCLUSION CRITERIA ..................................................................................................... 21 16 

2.5 ALLOCATION PROCEDURES .................................................................................................... 23 17 

2.6 IMPACT CATEGORIES AND RELATED METHODOLOGY ................................................................ 25 18 

2.6.1 SET OF IMPACT CATEGORIES .......................................................................................... 25 19 

2.6.2 BIOGENIC CARBON AND BIOGENIC METHANE FOR CARDBOARD AND PAPER ........................ 27 20 

2.6.3 GROUPING OF IMPACT CATEGORIES ................................................................................ 28 21 

2.7 LIMITATIONS OF THE STUDY ................................................................................................... 29 22 

2.8 DATA AND DATA QUALITY REQUIREMENTS ............................................................................... 32 23 

2.8.1 DATA REQUIREMENTS .................................................................................................... 32 24 

2.8.2 DATA QUALITY REQUIREMENTS ....................................................................................... 33 25 

2.9 SENSITIVITY ANALYSIS .......................................................................................................... 38 26 

2.10 TYPE OF CRITICAL REVIEW ................................................................................................. 38 27 

3 LIFE CYCLE INVENTORY ................................................................................................................ 39 28 

3.1 - PRIMARY PACKAGING COMPONENTS AND MATERIALS BY PACKAGING SYSTEM ......................... 39 29 

3.1.1 GENERAL HYPOTHESES .................................................................................................. 39 30 

3.1.2 SPECIFIC HYPOTHESES .................................................................................................. 42 31 

3.1.3 FOREGROUND DATA FOR PRIMARY PACKAGING ................................................................ 42 32 

3.1.4 BACKGROUND DATA FOR PRIMARY PACKAGING ................................................................ 46 33 

3.1.5 WEIGHT OF PACKAGING SYSTEMS (PRIMARY + ICP) ........................................................... 47 34 

3.2 COMPONENTS AND MATERIALS FOR INDUSTRIAL AND COMMERCIAL PACKAGING PER PACKAGE... 49 35 

3.2.1 GENERAL HYPOTHESES .................................................................................................. 49 36 



 Page 3 on 142  

 COMPARATIVE LIFE CYCLE ASSESSMENT OF BLISTER PACKAGING AND 

ALTERNATIVES - 2025 - CITEO ©EVEA 

 

3.2.2 SUMMARY TABLE OF ICP ................................................................................................. 50 37 

3.3 SPECIFIC MATERIALS, MANUFACTURING PROCESSES AND FINISHING PROCESSES ...................... 53 38 

3.4 UPSTREAM TRANSPORT OF RAW MATERIALS TO PACKAGING AND/OR MANUFACTURING PLANTS .. 54 39 

3.5 DOWNSTREAM TRANSPORT OF PACKAGING FROM PRODUCTION PLANTS TO PACKAGING PLANTS 54 40 

3.6 DOWNSTREAM TRANSPORT OF PACKAGING FROM PACKAGING PLANTS TO POINTS OF SALE ........ 54 41 

3.7 END OF LIFE ......................................................................................................................... 55 42 

3.7.1 END-OF-LIFE SCENARIO .................................................................................................. 57 43 

3.7.2 OVERVIEW OF END OF LIFE ............................................................................................. 57 44 

3.7.3 END-OF-LIFE IN FRANCE: RECYCLING ............................................................................... 58 45 

3.7.4 END-OF-LIFE IN FRANCE: ENERGY RECOVERY ................................................................... 60 46 

3.7.5 END OF LIFE IN FRANCE: LANDFILL ................................................................................... 61 47 

3.7.6 END-OF-LIFE OF SCRAPS ................................................................................................ 61 48 

4 LIFE CYCLE IMPACT ASSESSMENT & INTERPRETATIONS ................................................................... 63 49 

4.1 SELECTED IMPACT CATEGORIES ............................................................................................ 64 50 

4.2 COMPARATIVE EVALUATION ................................................................................................... 66 51 

4.2.1 COMPARISON BESED ON THE MAIN FUNCTIONAL UNIT, OVER THE ENTIRE LIFE CYCLE AND BY 52 

LIFE CYCLE STAGE ....................................................................................................................... 66 53 

4.2.2 COMPARISON BASED ON SECONDARY FUNCTIONS, OVER THE ENTIRE LIFE CYCLE ............... 80 54 

4.2.3 COMPARISON ON THE BASIS OF THE MAIN FUNCTIONAL UNIT, FOCUSING ON PRIMARY 55 

PACKAGING ONLY ........................................................................................................................ 81 56 

4.2.4 COMPARISON BASED ON THE MAIN FUNCTIONAL UNIT, FOCUSING ON THE VOLUME PACKED . 91 57 

4.3 SENSITIVITY ANALYSES ......................................................................................................... 92 58 

4.3.1 SA N°1: VARIATION IN THE RATE OF RECYCLED AND INCORPORATED MATTER FOR CERTAIN 59 

MATERIALS .................................................................................................................................. 93 60 

4.3.2 SA N°2: ASIAN ORIGIN OF PRIMARY PACKAGING ................................................................ 96 61 

4.3.3 SA N°3: VARIATION IN PACKED VOLUME FOR PET/CARDBOARD BLISTERS ............................ 99 62 

4.3.4 SA N°4: CONSIDERATION OF THE CONTAINER USED FOR SHELF DISPLAY OF BULK ITEMS 63 

WITHOUT DIPLAY ........................................................................................................................ 101 64 

4.3.5 OTHER PROSPECTS ..................................................................................................... 103 65 

5 CONCLUSIONS ........................................................................................................................... 103 66 

5.1 GENERAL CONCLUSIONS ON THE RESULTS AND INTERPRETATIONS......................................... 103 67 

5.2 CONTRIBUTION OF LIFE CYCLE STAGES AND PRODUCT COMPONENTS ..................................... 104 68 

5.3 MAIN LIMITATIONS OF THE STUDY ......................................................................................... 106 69 

5.4 ECODESIGN RECOMMENDATIONS (NON-EXHAUSTIVE LIST)...................................................... 107 70 

6 CRITICAL REVIEW ....................................................................................................................... 108 71 

7 APPENDICES.............................................................................................................................. 108 72 

7.1 CRITICAL REVIEW FINAL report (FRENCH) ................................................................................ 108 73 



 Page 4 on 142  

 COMPARATIVE LIFE CYCLE ASSESSMENT OF BLISTER PACKAGING AND 

ALTERNATIVES - 2025 - CITEO ©EVEA 

 

7.2 SUPPLEMENTS TO THE LIFE CYCLE INVENTORY: MATERIALS, MANUFACTURING PROCESSES AND 74 

SPECIFIC FINISHES ........................................................................................................................ 115 75 

7.2.1 AMORPHOUS POLYETHYLENE TEEPRHTHALATE WITH RECYCLED CONTENT ...................... 115 76 

7.2.2 CORRUGATED CARDBOARD WITH % RECYCLED CONTENT {RER} ...................................... 116 77 

7.2.3 FLAT CARDBOARD WITH RECYCLED CONTENT ................................................................ 120 78 

7.2.4 VIRGIN MOULDED CELLULOSE WITH RECYCLED CONTENT ............................................... 120 79 

7.2.5 LOW DENSITY POLYETHYLENE WITH RECYCLED CONTENT ............................................... 121 80 

7.2.6 PAPER WITH RECYCLED CONTENT ................................................................................. 122 81 

7.2.7 POLYPROPYLENE WITH RECYCLED CONTENT ................................................................. 123 82 

7.2.8 FLOWPACKAGE ............................................................................................................ 123 83 

7.2.9 LAMINATION ................................................................................................................ 124 84 

7.2.10 OFFSET PRINT ............................................................................................................. 124 85 

7.2.11 FLOXOGRAPHY PRINTING ............................................................................................. 124 86 

7.2.12 ELECTRICITY, MEDIUM VOLTAGE {EN}| MARKET FOR ELECTRICITY, MEDIUM VOLTAGE - 2030 87 

SCENARIO - EVEA ....................................................................................................................... 125 88 

7.3 OTHER CHARTS .................................................................................................................. 126 89 

7.4 RESULTS TABLES ................................................................................................................ 127 90 

8 BIBLIOGRAPHY ........................................................................................................................... 141 91 

  92 



 Page 5 on 142  

 COMPARATIVE LIFE CYCLE ASSESSMENT OF BLISTER PACKAGING AND 

ALTERNATIVES - 2025 - CITEO ©EVEA 

 

LIST OF FIGURES 93 

Figure 1 Simplified life cycle diagram (EVEA, 2025) .......................................................................................................... 19 94 

Figure 2 Detailed life cycle of different types of packaging .................................................................................................. 20 95 

Figure 3 Diagram illustrating the method for measuring cardboard scraps ............................................................................. 31 96 

Figure 4 Pack weights for 1 CSU (in g) .......................................................................................................................... 48 97 

Figure 5 Weight of packaging per 1 cm3 packed (in g) ...................................................................................................... 49 98 

Figure 6 Comparison of packaging systems, by life cycle stage, according to the climate change indicator (FU = 1cm3 packed) ........ 68 99 

Figure 7 Comparison of packaging systems, by life cycle stage, according to the fossil resource use indicator (FU = 1cm3 packed) ... 70 100 

Figure 8 Comparison of packaging systems, by life cycle stage, according to the freshwater eutrophication indicator (FU = 1cm3 packaged)101 

 ............................................................................................................................................................................. 72 102 

Figure 9 Comparison of packaging systems, by life cycle stage, according to the depletion of resources, minerals and metals indicator 103 

(FU = 1cm3packed) ................................................................................................................................................... 74 104 

Figure 10 Comparison of packaging systems, by life cycle stage, according to the land use indicator (FU = 1cm3 packed) ............... 75 105 

Figure 11 Comparison of packaging systems, by life cycle stage, according to the water use indicator (FU = 1cm3packaged) ........... 77 106 

Figure 12 Comparison of packaging systems, by life cycle stage, according to the single score indicator (FU = 1cm3packed) ........... 79 107 

Figure 13 Comparison of packaging systems, focusing on primary packaging only, according to the climate change indicator (FU = 1cm3 108 

packed) .................................................................................................................................................................. 82 109 

Figure 14 Comparison of packaging systems, focusing on primary packaging only, according to the energy resource use indicator (FU = 110 

1cm3packed) ............................................................................................................................................................ 84 111 

Figure 15 Comparison of packaging systems, focusing on primary packaging only, according to the freshwater eutrophication indicator 112 

(FU = 1cm3packaged) ................................................................................................................................................ 85 113 

Figure 16 Comparison of packaging systems, focusing on primary packaging only, according to the depletion of resources, minerals and 114 

metals indicator (FU = 1cm3 packed) ............................................................................................................................. 87 115 

Figure 17 Comparison of packaging systems, focusing on primary packaging only, according to the water use indicator (FU = 1cm3 116 

packed) .................................................................................................................................................................. 88 117 

Figure 18 Comparison of packaging systems, focusing on primary packaging only, according to the single score indicator (FU = 118 

1cm3wrapped) .......................................................................................................................................................... 90 119 

Figure 19 Comparison of packaging systems, focusing on the volume packed, according to the climate change indicator (FU = 1cm3 120 

packed) .................................................................................................................................................................. 91 121 

Figure 20 Impact on the climate change indicator of different types of packaging with 0% recycled content VS 50% recycled content (FU 122 

= 1cm3 packaged) ..................................................................................................................................................... 94 123 

Figure 21 Climate change impact of different types of packaging using primary materials from Europe VS Asia (FU = 1cm3packaged) 97 124 

Figure 22 Methodology diagram for measuring the trapezoidal cross-section for the AS3 .......................................................... 99 125 

Figure 23 Graph showing the results of SA No. 3 (FU = 1cm3packed) ................................................................................. 100 126 

  127 



 Page 6 on 142  

 COMPARATIVE LIFE CYCLE ASSESSMENT OF BLISTER PACKAGING AND 

ALTERNATIVES - 2025 - CITEO ©EVEA 

 

LIST OF TABLES 128 

Table 1 General characteristics of the different types of packaging studied ............................................................................ 11 129 

Table 2 Analysis of secondary functions by packaging type ................................................................................................ 17 130 

Table 3 Exclusion criteria within system boundaries .......................................................................................................... 23 131 

Table 4 List of impact category indicators selected for evaluation ........................................................................................ 27 132 

Table 5 Standardisation and weighting factors for the 16 impact category indicators for calculating the single EFP score, using the EF3.1 133 

method ................................................................................................................................................................... 29 134 

Table 6 Description of data quality assessment ............................................................................................................... 35 135 

Table 7 Description of the reliability levels of the assumptions/arbitrages for the LCI ................................................................ 36 136 

Table 8 Summary table of primary packaging data ........................................................................................................... 44 137 

Table 9 Legend for the source of information associated with Table 8 ................................................................................... 46 138 

Table 10 Background data used in modelling for raw materials, manufacturing process and finishes ........................................... 47 139 

Table 11 Summary table of information relating to ICPs ..................................................................................................... 52 140 

Table 12 Transport data between packaging plant and point of sale ..................................................................................... 54 141 

Table 13 Primary packaging components considered recyclable in 2030 ............................................................................... 56 142 

Table 14 Legend for abbreviations used in the "Justification" column of Table 13 .................................................................... 56 143 

Table 15 End-of-life data by type of material in France in 2030 (source: CITEO ). ................................................................... 58 144 

Table 16 CFF data for the fraction of materials with recycled content .................................................................................... 58 145 

Table 17 Inventory of recycling processes for primary, secondary and tertiary packaging .......................................................... 59 146 

Table 18 Inventory of virgin materials avoided by recycling primary, secondary and tertiary packaging ........................................ 59 147 

Table 19 Energy recovery inventories ............................................................................................................................ 60 148 

Table 20 Net energy production data used for energy recovery by region .............................................................................. 60 149 

Table 21 Inventory of energy recovery processes in France ............................................................................................... 61 150 

Table 22 Inventory of landfill processes in France ............................................................................................................ 61 151 

Table 23 Contribution of each impact indicator to the single score for each packaging system ................................................... 65 152 

Table 24 Classification of packaging categories according to their ability to fulfil secondary functions .......................................... 81 153 

Table 25 Packed volume VS maximum theoretical volume for PET/cardboard blisters ............................................................ 100 154 

Table 26: Impacts on the 6 indicators for packaging 9.1 with and without a case for shelf display.............................................. 102 155 

Table 27 LCI for Polyethylene terephthalate amorphous recycled X% {RER}| market | EVEA CFF - v3.10- 1 kg ........................... 116 156 

Table 28 Data inventory for corrugated box {RER}| Recycling production | Cut-Off, U ............................................................ 117 157 

Table 29 Data inventory for corrugated box {RER}| Virgin production | Cut-Off, U .................................................................. 119 158 

Table 30 LCI for Corrugated cardboard recycled R1= [X]% EVEA CFF - 1 kg ....................................................................... 119 159 

Table 31 LCI for Flat cardboard recycled X% {RER}| market | EVEA CFF - v3.10 - 1 kg .......................................................... 120 160 

Table 32 LCI for Cellulose R1=X% EVEA - 1 kg ............................................................................................................. 121 161 

Table 33 LCI for Polyethylene low density recycled X% {RER}| market | EVEA CFF - v3.10 - 1 kg ............................................ 122 162 

Table 34 LCI for Kraft paper recycled X% RER}| market | EVEA CFF - v3.10 - 1 kg ............................................................... 122 163 

Table 35 LCI for recycled polypropylene X% {RER}| market | EVEA CFF - v3.10- 1 kg ........................................................... 123 164 

Table 36 LCI for Flowpackage {RER} EVEA - 6000 pieces ............................................................................................... 124 165 

Table 37 LCI for Lamination {RER} (without binder) EVEA - 1 m² ....................................................................................... 124 166 

Table 38 Flexographic printing {GLO} (source ecoemballages) - 1m2 .................................................................................. 125 167 

Table 39 LCI for Electricity, high voltage {FR}| market for | cut off, U - 1 KWH ...................................................................... 125 168 

Table 40 Contribution of each packaging system to the single score in absolute terms, on each indicator per 1 cm3packed ............ 127 169 

Table 41 Impact of each packaging system on each indicator per 1 cm3packed .................................................................... 128 170 

Table 42 Impact of each packaging system on each indicator per 1 cm3packed, colour-coded from red (most impactful) to green (least 171 

impactful) .............................................................................................................................................................. 130 172 

Table 43 Comparison of packaging systems, by life cycle stage, according to the climate change indicator (g CO2eq.).................. 131 173 

Table 44 Comparison of packaging systems, by life cycle stage, according to the resource use; fossil (MJ) ................................ 132 174 

Table 45 Comparison of packaging systems, by life cycle stage, according to the eutrophication; freshwater indicator (kg P eq.) ..... 133 175 

Table 46 Comparison of packaging systems, by life cycle stage, according to resource use; minerals and metals indicator (kg Sb eq.)176 

 ........................................................................................................................................................................... 134 177 

Table 47 Comparison of packaging systems, by life cycle stage, according to the land use indicator (Pt) .................................... 135 178 

Table 48 Comparison of packaging systems, by life cycle stage, according to use water indicator (m3 depriv.) ............................. 136 179 



 Page 7 on 142  

 COMPARATIVE LIFE CYCLE ASSESSMENT OF BLISTER PACKAGING AND 

ALTERNATIVES - 2025 - CITEO ©EVEA 

 

Table 49 Comparison of packaging systems, by life cycle stage, according to the single score indicator (nPt) ............................. 137 180 

Table 50 SA1 raw results (table 1/2) ............................................................................................................................ 138 181 

Table 51 SA1 raw results (table 2/2) ............................................................................................................................ 139 182 

Table 52 SA2 raw results (table 1/2) ............................................................................................................................ 139 183 

Table 53 SA2 raw results (table 2/2) ............................................................................................................................ 139 184 

Table 54 SA3 raw results (table 1/2) ............................................................................................................................ 140 185 

Table 55 SA3 raw results (table 2/2) ............................................................................................................................ 140 186 

 187 

 188 

READING GUIDE 189 

READING: 190 

In the following report, 2.53E-06 should be read as .2,53 × 10−6 191 

 192 

ABBREVIATIONS:  193 

CFP Call For Projects 

LCA Life Cycle Assessment 

SA Sensitivity Analysis 

CFF Circular Footprint Formula 

NMVOCs Non-methane Volatile Organic Compounds 

CTUh Comparative Toxic Unit for humans 

EF Environmental Footprint 

ICP Industrial and Commercial Packaging (secondary and tertiary packaging)  

LCIA Life Cycle Impact Assessment 

EOL End Of Life 

SF Secondary Function 

IPCC Intergovernmental Panel on Climate Change 

LCI Life Cycle Inventory 

ILCD International Reference Life Cycle Data System 

JRC Joint Research Centre 

LHV Lower Heating Value 

WMO World Meteorological Organisation 

LDPE Low-Density Polyethylene 

HDPE High-Density Polyethylene 

PEF Product Environmental Footprint 

PEFCR Product Environmental Footprint; Category Rules 

PET Polyethylene Terephthalate 

PP Polypropylene 

PPWR Packaging and Packaging Waste Regulation 

PU Polyurethane 

EPR Extended Producer Responsibility 

FU Functional Unit 

CSU Consumer Sales Unit 

  194 



 Page 8 on 142  

 COMPARATIVE LIFE CYCLE ASSESSMENT OF BLISTER PACKAGING AND 

ALTERNATIVES - 2025 - CITEO ©EVEA 

 

1 INTRODUCTION 195 

1.1 GENERAL ASPECTS 196 

CITEO is a private, not-for-profit company specialising in the recycling of household packaging and 197 

graphic paper under the concept of "Extended Producer Responsibility" (EPR). This allows companies 198 

in the sector to delegate this obligation to a government-approved eco-organisation, in this case 199 

CITEO. CITEO's activity is therefore regulated by State approval. Its main mission is to reduce the 200 

potential environmental impact associated with packaging by offering recycling, sorting and reuse 201 

solutions to the players involved, and by supporting them in their eco-design initiatives.   202 

 203 

In anticipation of the forthcoming PPWR (Packaging and Packaging Waste Regulation) deadlines, 204 

which aim not only to improve the recyclability of packaging but also to ban non-recyclable packaging 205 

by 2030, CITEO wishes to identify alternatives to PET/cardboard blister packaging. This packaging, 206 

which is widely used for stationery, toothbrushes and DIY items, will probably not be recyclable by 207 

2030 (according to PPWR criteria). At present, there is still uncertainty surrounding the definition of 208 

packaging that will be considered recyclable. This definition will be given definitively by 2028, but in the 209 

meantime, it is possible to identify the most relevant alternatives that could replace cardboard/PET 210 

blisters. This is why it is essential to study and compare the environmental performance of the 211 

alternatives that could replace these blisters. These alternatives must be recyclable and have a 212 

lower environmental impact than the reference blister pack.    213 

 214 

CITEO commissioned EVEA to carry out a comparative life cycle analysis (LCA), subject to critical 215 

review, between the PET/cardboard blister pack and its potential alternatives already on the market or 216 

under development. One of the aims of this project is to highlight the environmental impact of the 217 

various solutions to CITEO's customers and, ultimately, to consumers.   218 

 219 

The objectives of this LCA are: 220 

1) Quantify the environmental impact of PET/cardboard blister packaging and the alternatives 221 

studied, considering the stages in the complete life cycle of each system studied, using an 222 

overall analysis by packaging category (also known as a helicopter analysis), rather than 223 

packaging by packaging without distinguishing between categories.  224 

2) Compare these impacts to identify the solution(s) offering improved environmental performance 225 

and recyclability in line with legislation that applies (or may apply) between now and 2030. This 226 

comparison considers the primary function of this type of packaging, but the interpretations and 227 

conclusions also consider the nuances provided by the secondary functions in relation to the 228 

sector's issues. These secondary functions will be developed later in the report, but the 229 

presentation of the results (no graphs and detailed interpretations in this section) provides all 230 

the information readers need to make the comparisons in their own specific case. 231 

3) The results, interpretations and conclusions of this study can be communicated to the public by 232 

CITEO, according to 2 targeted audiences detailed in Section 1.2.2.  233 

 234 

CITEO is actively involved in encouraging marketers to reduce the impact of packaging on issues such 235 

as climate change and resource consumption. 236 

 237 
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The PET/cardboard blister packs and alternatives analysed in this study are therefore different types 238 

of packaging with varying compositions, used to contain and protect small and medium-sized items 239 

sold in supermarkets, such as mainly non-food stationery, oral hygiene products, hardware items, etc... 240 

 241 

This LCA study was conducted in anticipation of the PPWR's ban on marketing non-recyclable 242 

packaging by 2030. One of the PPWR's notable obligations is the requirement for packaging to be 243 

designed for recyclability and for the minimum threshold for material recovery through recycling to be 244 

increased to 70%. PET/cardboard blister packs may not meet these minimum requirements, which 245 

could result in them being banned from the market in 2030. 246 

 247 

CITEO therefore wishes to assess the potential environmental impact of the alternatives and then 248 

launch a call for projects based in part on the results of the LCA. The aim of this call for projects will be 249 

to help marketers of products - who are CITEO's direct customers - that use PET/cardboard blister 250 

packs to redesign their blister packs or to use the alternative packaging presented here, while 251 

considering changes in the PPWR. However, as of Q2 2025, the methodology for defining a level 252 

of recyclability according to the PPWR is not yet known. It will not be known until 2028.  253 

 254 

One of the key issues in this study is the volume packed, since it is on this parameter that the functional 255 

unit is based and drives the results. The FU is discussed in more detail in Section. 2.2.1 256 

 257 

In this study, some of the packaging studied is already on the market, while others are only at the 258 

prototype stage: 2.2, 3.4, 6.1, 8.2 (seeTable 3). However, these are not prototypes at the R&D stage, 259 

but packaging that has been developed and is ready for sale. On the latter, only the graphic finishing 260 

elements are missing, which have nevertheless been modelled.  261 

 262 

CITEO therefore wishes to compare the PET/cardboard blister pack with 9 types of alternative 263 

packaging, the general characteristics of which are presented inTable 1 below. In addition, several 264 

types of packaging are studied by type (or by "family" or "category"), where possible, to identify trends 265 

by packaging family and not in relation to a particular sample. In the first column, N represents a natural 266 

number and allows each sample to be identified by a numerically. For example, for the first family, 267 

there are 5 samples, all numbered from 1 to 5 so that they can be clearly identified. The penultimate 268 

column gives information on the theoretical suitability for recycling of the packaging proposed.  269 

Nomenclature 

Type of 

packaging 

(family) 

Composition 

details 

Mass 

(g) 

Packaged 

volume 

(cm3)  

Recyclability 

of packaging 

in 2030 

Packaging illustration 

(non-contractual) 

1.N  

𝑁 ∈  ⟦1; 5⟧ 

PET/cardbo

ard blister 

pack 

PET shell 

Flat 

cardboard 

base 

17 à 

102 

25,1 à 

352,0 

No (with a 

few 

exceptions) 
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Nomenclature 

Type of 

packaging 

(family) 

Composition 

details 

Mass 

(g) 

Packaged 

volume 

(cm3)  

Recyclability 

of packaging 

in 2030 

Packaging illustration 

(non-contractual) 

2.N 

𝑁 ∈  ⟦1; 6⟧ 

Reverse 

blister pack 

Flat 

cardboard 

shell and 

base 

18 à 

89 

56,0 à 

436,6 
Yes 

 

3.N 

𝑁 ∈  ⟦1; 5⟧ 

Cardboard 

case 

Folded flat 

cardboard 

25 à 

129 

85,4 à 

902,7 
Yes 

 

4.1 
Card + 

strap 

Flat 

cardboard 

base 

Nylon tie 

(clamp) 

49 105,5 Yes 

 

5.1 
Moulded 

cellulose 

Cellulose 

shell 

PET lid 

45 146,5 Yes 

 

6.1 

Opaque 

flexible 

paper 

flowpack1 

Paper 

HDPE film 

PU glue 

19 149,0 Yes 

 

 
1 The 6.1 pack contains 80% paper and 20% plastic, which complies with the PPWR minimum of 70% paper for this type of 

pack.  
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Nomenclature 

Type of 

packaging 

(family) 

Composition 

details 

Mass 

(g) 

Packaged 

volume 

(cm3)  

Recyclability 

of packaging 

in 2030 

Packaging illustration 

(non-contractual) 

7.1 

Transparen

t flexible 

paper 

flowpack 2 

Paper 

PP Film 

PU glue 

19 126,0 Yes 

 

8.N 

𝑁 ∈  ⟦1; 4⟧ 

PP flexible 

flowpack 

PP Film 

PU glue 

18 à 

71 

85,4 à 700 

,0 
Yes 

 

9.N 

𝑁 ∈  ⟦1; 2⟧ 

Bulk 

without 

display 

Flat 

cardboard 

box for 

transport, 

41 and 

114 

500.0 and 

1120.0 
Yes 

 

10.1 
Bulk with 

display 

Flat 

cardboard 

box for 

transport 

and display 

144 1365,0 Yes 

 

Table 1 General characteristics of the different types of packaging studied 270 

NB: the photos are illustrations only and are not the actual products used in the study. 271 

This LCA only studied single-use packaging, not re-use solutions. The main reason for this exclusion 272 

is that the study focuses on assessing the environmental impact of potential replacements for the 273 

cardboard/PET blister pack, which is already widely used for packaging. Reuse solutions for this type 274 

of product (DIY products, stationery, etc.) are not yet used by marketers, which partly explains their 275 

absence from this study. Furthermore, reuse does not appear to be relevant for this type of product. 276 

These products are purchased less frequently than food products. Therefore, consumers are less likely 277 

to return these reusable packaging systems. EVEA is positioning itself as a proactive supporter of new 278 

reusable packaging systems and can provide advanced life cycle assessments (LCAs) on these 279 

systems, as well as offering specialised LCA and eco-design tools for these new challenges. 280 

 281 

The aim of this study is therefore to measure the environmental performance of this packaging against 282 

a PET/cardboard blister pack reference scenario. This will enable us to identify the environmental 283 

impact of each packaging type/family, communicate the LCA results regarding different packaging 284 

functions and characteristics, and inform marketers' choices. Recommendations on the most suitable 285 

eco-design approaches for each packaging family will also be made. 286 

 
2 The same applies to the 7.1 packaging, which contains 75% paper and 25% plastic.  
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There is also an alternative to the PET/cardboard blister pack, which is a pack sold as an "all-PET 287 

blister pack". During the mapping of alternative solutions and data collection phase, this solution was 288 

not favoured by marketers/industrialists and we were therefore unable to collect data on this type of 289 

packaging. In addition, it should be noted that "plastic clamshell" packaging is generally made from 290 

PVC or PETg (often mixed with PET), two plastic materials which currently have no recycling pathway 291 

in Europe (and which interfere with the recycling of other resins, such as PET).  292 

1.2 OBJECTIVE OF THE STUDY 293 

1.2.1 THE REASONS FOR CARRYING OUT THE STUDY 294 

CITEO commissioned EVEA to carry out this comparative LCA. 295 

The study consists of a comparative analysis of the life cycle of different types of packaging, the main 296 

characteristics of which are presented in Table 1 297 

 298 

The aim is to quantify the environmental impact of each packaging, at identical perimeter, for the same 299 

service provided (see functional unit), with a view to identifying the best compromise between the 300 

different functions of a packaging and its associated environmental impact.   301 

 302 

The final objective of the study is also to enable CITEO to communicate the results of the LCA to its 303 

clients, who are the marketers using PET/cardboard blister packaging, as well as the manufacturers of 304 

these blisters and the public.  305 

 306 

To communicate with the public, it is necessary to draw up a full comparative LCA report, together 307 

with a procedure for critically reviewing this LCA. The group of experts who carried out the critical 308 

review is explained in Section 2.10. 309 

 310 

Some of CITEO's clients and market players, particularly in France, are involved in this study to 311 

guarantee the relevance of the input data, the packaging studied and the results. The information 312 

provided by these clients is anonymous and cannot be explained in this report (for example, the name 313 

of the client, the packaging reference, the brand, etc.). 314 

1.2.2 THE APPLICATION AND THE TARGET AUDIENCE 315 

1.2.2.1 COMMUNICATION OBJECTIVES 316 

The aim of this study is to use the results of the potential environmental impact for external 317 

communication: 318 

 319 

Externally, CITEO will use this report to communicate the potential environmental benefits of the best 320 

packaging typology identified compared to others. The main audience for this LCA is the product (and 321 

therefore packaging) marketers who are CITEO's clients. They will therefore be able to identify the 322 

most environmentally efficient alternatives to modify their practices and turn to the best types of 323 

packaging, considering the constraints linked to the primary and secondary functions intrinsic to each 324 

type of packaging and the content/container pairing. In addition, following this study, CITEO intends to 325 

issue a call for projects with a view to giving its customers and their packaging converters/suppliers the 326 

space and resources to achieve these objectives. In addition, this study has identified packaging 327 

converters/suppliers as a secondary audience who will benefit from the identification of eco-design 328 

strategies and levers, with a view to improving their packaging. 329 
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 330 

The proposed external communication is based on comparative statements concerning the potential 331 

main impact reductions linked to the design of the best type of packaging identified. 332 

1.2.2.2 DETAILS OF HOW THE REDUCTION OF ENVIRONMENTAL IMPACT WILL BE 333 

COMMUNICATED 334 

Each manufactured product has an impact on its environment, and therefore environmental impacts 335 

that may vary depending on the production zones considered. Some designs will have a lower impact 336 

than others, which may result in a lower overall environmental impact than other solutions. The 337 

reduction in impact compared with other packaging is thus identified (in % in particular) and represents 338 

what we will call the potential relative reduction in environmental impact compared with another 339 

system.  340 

 341 

The reduction in impact between the different packaging solutions (compared one by one), if expressed 342 

as a %, will be all the greater if certain stages that are identical for all the solutions have been excluded 343 

(use phase, packaging, etc.). The life cycle stages considered in this study are detailed in Section 2. 344 

 345 

As a reminder, as with the communication elements, if the entire life cycle had been modelled, the 346 

reduction in the impact gap would necessarily have been less in relative terms, as more elements 347 

would have been included in the study and therefore the absolute impact values would have been 348 

greater. 349 

 350 

Based on our experience, the relative difference between two solutions (for an indicator or for the single 351 

score) may be significant from 3% upwards in some cases and may not be significant from 10% 352 

upwards. In fact, depending on the products studied, the scope established, the details of the data 353 

collection, the flows modelled, and the uncertainties linked to the impact quantification methodologies, 354 

the interpretation of the relative differences in impacts must be seen on a case-by-case basis. 355 

 356 

In other words, it is not possible to define a % deviation from which we can validate significance without 357 

carrying out in-depth analyses of uncertainties, the subject of which is developed in Section 2.8.2.8. 358 

 359 

It is important to remember that the differences can be interpreted more simply for the same elementary 360 

flow, and that these differences (of a few % points) are significant if they are based on the quantity of 361 

the same elementary flow.  362 

 363 

It is important to note that, to date, there is no scientific consensus on a minimum significant difference 364 

(on an indicator or on a single score) that would allow us to say that one product is more virtuous than 365 

another on a particular indicator.  366 

 367 

In addition, for the freshwater ecotoxicity indicator, the difference between the absolute values of 2 368 

products or substances must be greater than 104. If this criterion is not met, the conclusions are neither 369 

reliable nor relevant for this impact indicator. The 104 factors in the USEToxi report applies to the 370 

comparison of two substances, but less so to life cycle assessment (because this threshold applies to 371 

an absolute comparison and not a relative one). This is why EVEA is arbitrarily proposing not to focus 372 

on this indicator. If values are presented in the report, this will be for information purposes only. 373 

 374 
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It should be borne in mind that the indicators in the impact categories do not have the same level of 375 

robustness according to the European Commissionv .  For example, freshwater ecotoxicity, use of non-376 

fossil resources, water use, and land use are the indicators with the lowest level of robustness in the 377 

panel of selected indicators. The robustness of the indicators can be found in Table 4 below. 378 

 379 

It should also be borne in mind that for land and water use indicators, a specific limitation needs to be 380 

explained to better interpret these indicators. These indicators are subject to uncertainties, as the study 381 

did not regionalise the flows on a local scale but took global values of world flows. Consequently, as 382 

the flows have not been regionalised, the study cannot show greater impacts if the water used or the 383 

land used in a local area has impact (for example, in a desert area with little land and access to water).  384 

2 SCOPE OF THE STUDY 385 

2.1 PRODUCT SYSTEMS TO BE STUDIED 386 

The products studied in this LCA are primary packaging for small and medium-sized items. All these 387 

types of packaging share the same functions, which are detailed in the next section.  388 

 389 

The technical descriptions of each solution are detailed in Section 3. 390 

 391 

It is important to note that a section dedicated to industrial and commercial packaging (ICP), which is 392 

the secondary and tertiary packaging for each of the products protected by primary packaging, is 393 

presented below, as it is considered within the scope of this study. ICPs are described and studied in 394 

more detail in Section 3.2. 395 

 396 

The environmental impacts of each packaging are modelled according to the functional unit described 397 

in the next section. 398 

2.2 PRODUCT SYSTEM AND FUNCTIONAL UNIT FUNCTIONS 399 

2.2.1 FUNCTIONAL UNITS - PRIMARY AND SECONDARY 400 

As the aim of this study is to compare different types of packaging, a reference unit must be defined. 401 

This is the functional unit, which enables products to be compared, based on the same service 402 

provided. 403 

 404 

As part of this study, many packages (27), divided into 10 packaging families, with a packaged product 405 

capacity ranging from 25 cm3 to 1365 cm3, and packaging different types of products (stationery, 406 

toothbrushes, DIY, hardware, etc.), including "bulk" solutions, were compared with each other. 407 

Because of this wide variety of packaging configurations, it is necessary to define the minimum service 408 

provided by each package, to have a basis for comparison based on the same service provided; this 409 

service provided will therefore be the main function. A main functional unit will then be defined 410 

to quantify the main function. This is the reference unit to which all the flows in this LCA study will 411 

be related. 412 

 413 

Secondly, it is necessary to define secondary functions, for which certain packaging families can 414 

respond, and others not. This will give the readers of this study the keys to making the most 415 

relevant comparisons according to their constraints, which will allow the results, interpretations and 416 
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conclusions to be qualified according to these secondary functions. To illustrate this point in a fictitious 417 

way, consider the following example: 418 

- A packaging family X has a lower environmental impact than a packaging family Y on the main 419 

functional unit. 420 

- However, packaging family X only fulfils secondary functions such as "a tamper-evident system" 421 

or "a space on the packaging for communication and marketing". In this case, packaging family 422 

Y fulfils these secondary functions and would therefore be preferred by the marketer. 423 

 424 

The main function, to which all primary packaging responds, is as follows: 425 

“To transport and enable the shelving of stationery, DIY products, toothbrushes, and non-food 426 

items at a retail location” 427 

 428 

It's worth noting that there are inequalities between packaging families in terms of mechanical function. 429 

For example, the 8. flexible PP family does not offer the same mechanical performance as the 1. 430 

blister family. It is therefore unrealistic to consider that all packaging is comparable in all cases, since 431 

in some cases mechanical properties are paramount and each product has specific packaging needs, 432 

linked to its properties and the requirements of the sector. This parameter will be recalled at the end of 433 

the presentation of the results to provide some nuance to the interpretations/conclusions of the study.  434 

 435 

The main functional unit, which incorporates the volume dimension of the packaging, is as follows:  436 

“To transport and enable the shelving of 1 cm3 of stationery, DIY products, toothbrushes and 437 

non-food items at a retail location.” 438 

 439 

The definition of each term in the main functional unit is given below: 440 

• Stationery products: Article relating to the use of paper. 441 

• Do-it-yourself (DIY) products: Items related to construction, design and gardening. These 442 

products are diverse and varied, ranging from screws and bolts to bathroom seals.  443 

• Toothbrush: Utensil used to clean the teeth of humans or animals.  444 

• Non-food item: Any good intended for marketing but not for human or animal ingestion.  445 

• Transported: Moved from one place to another, a good or a person. In this case, we are talking 446 

about goods.  447 

• Shelving: Arrangement of an item so that it can be offered for sale in a shop or self-service 448 

system. 449 

• Retail location: Place organised to receive the public with a view to selling goods and/or 450 

services. Example: supermarket, DIY shop, etc.  451 

 452 

Note: this functional unit was chosen without considering the term "protect", because the bulk solutions 453 

studied do not "protect" products that are presented in bulk, so the service provided is not the same as 454 

for the other packaging studied. 455 

 456 

The reference flows represent the quantity of product required to fill the functional unit. In this study, 457 

each package is modelled by means of a form calling up all the flows characterising it (raw material, 458 

transport, shaping, end of life, etc.). The volume of the packaging characterises the output flow of this 459 

file. In the final modelling stage, all the incoming flows are reduced to 1 cm3 of packaging. As a result, 460 

there is only one reference flow in this study: a complete packaging system, including all the stages of 461 

its VDC scaled to its packed volume. The reference flow is therefore as follows: 462 

 463 



 Page 16 on 142  

 COMPARATIVE LIFE CYCLE ASSESSMENT OF BLISTER PACKAGING AND 

ALTERNATIVES - 2025 - CITEO ©EVEA 

 

𝑅𝑒𝑓𝑒𝑟𝑒𝑛𝑐𝑒 𝑓𝑙𝑜𝑤 =  
𝐶𝑜𝑚𝑝𝑙𝑒𝑡𝑒 𝑝𝑎𝑐𝑘𝑎𝑔𝑖𝑛𝑔 𝑠𝑦𝑠𝑡𝑒𝑚 (𝑔)

𝑃𝑟𝑖𝑚𝑎𝑟𝑦 𝑝𝑎𝑐𝑘𝑎𝑔𝑖𝑛𝑔 𝑣𝑜𝑙𝑢𝑚𝑒 (𝑐𝑚3)
 464 

 465 

Packaging volume data for all scenarios are detailed Table 8 466 

The reference flows (quantity of primary, secondary and tertiary packaging, per package, per 1cm3) 467 

are detailed in Figure 5 468 

 469 

The various secondary functions chosen in this study are then detailed in the following section. Table 470 

2 shows, for each packaging family, whether that family generally tends to fulfil a secondary function. 471 

Here is an example to illustrate: 472 

- Bulk solutions do not generally fulfil the function of a "tamper-evident system", a system that 473 

prevents consumers from indirectly "stealing" the product contained in the primary packaging. 474 

The approach was based on families rather than the individual packaging studied, as this method of 475 

presentation and interpretation is more consistent with the objectives of the study, the aim not being to 476 

compare packaging 1 by 1, but families of packaging. This also means that, in the table, when a family 477 

does not generally fulfil a function, this does not necessarily apply to all the packaging in the family. 478 

Using the previous example to illustrate: 479 

- However, the bulk solutions mentioned can meet this "tamper-evident system" criterion, in a 480 

particular case where these bulk packs would be located behind a counter and a salesperson 481 

would need to have control over the contents of the bulk. 482 

 483 

The Secondary Functions (SF), to which some primary packaging families respond, and others do not, 484 

are as follows:  485 

 486 

- SF/1: "and to see the packaged product contained in the packaging". 487 

- SF/2: "and to allow communication and marketing elements to be placed on the 488 

packaging". 489 

- SF/3: "and to help combat fraud". 490 

 491 

The definition of each term in the secondary functions is given below: 492 

• See the packaged product: That the consumer can perceive the article with their own eyes 493 

• Content: What is contained in a container 494 

• Packaging: Object designed to contain and protect goods to facilitate handling, transport and 495 

display.  496 

• Communication elements: Allowing the different visual, graphic or textual elements to be 497 

arranged and organised on the surfaces of the packaging visible to the consumer.  498 

• Marketing elements: All visual components (text and/or graphics) used to promote a product 499 

and influence consumer behaviour.  500 

• Combating fraud: Preventing or deterring product theft by various technical means. The aim 501 

of these strategies is to dissuade consumers from attempting to steal the goods contained in 502 

the packaging.  503 

 504 

Note: these secondary functions are not exhaustive, but they are characteristic of the functions and 505 

constraints of the sectors of activity linked to this packaging and are therefore coherent and relevant 506 

to the objectives of this LCA. 507 

 508 
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N° Scenario SF No. 1: 
Transparency 

SF No. 2: 
Marketing 

SF No. 3: 
Combating 

fraud 
Comment 

1 
Cardboard 

blister + 
PET 

Yes Yes Yes   The packaged item is fully visible to the consumer 

2 
Reverse 
blister 
pack 

To be 
qualified Yes Yes 

The notion of transparency for reverse cardboard 
blisters can be respected using windows or over-

transparent graphics. However, this function is not 
as well fulfilled as in the reference scenario. 

3 Cardboard 
case 

To be 
qualified Yes To be 

qualified 

The same applies to reverse blisters for 
transparency.  

These packaging systems can easily be opened in 
shop if they do not have "easy-open" labels. 

4 Cardboard 
+ straps Yes Yes To be 

qualified 

 The packaged item is fully visible to the consumer 
The ties are generally strong (this is the case for the 

model chosen) and require equipment to detach 
the product from its packaging. This depends on the 

strength of the tie chosen by the manufacturer.  

5 Moulded 
cellulose Yes To be 

qualified Yes 

It is partly possible to print a label (or film) that is 
stuck onto the PET lid for marketing purposes, but 
this reduces the notion of transparency depending 

on the size of the label. 

6 
Transp 
flexible 

paper.PP  

To be 
qualified Yes Yes 

This type of material is not as transparent as PET. It 
is possible to see through it, but the consumer's 

perception of the product is not the same as with 
the reference scenario. 

7 
Opaque 
flexible 

paper.PE  
No Yes Yes 

The material is too opaque to see the product. It is 
possible to print a visual of the product on the 

packaging. 
8 Flexible PP Yes Yes Yes  The packaged item is fully visible to the consumer  

9 
Bulk 

without 
display 

Yes To be 
qualified No 

It is possible to print marketing communication 
elements on the cardboard surfaces available. 
However, you need to know the purpose of the 

packaging: on the shelf or simply as a transport IBC. 
 

Bulk packaging does not help to combat fraud, as 
the accessibility of products in bulk can indirectly 
encourage consumers to steal them, which is not 

the case with all other packaging. 

10 Bulk with 
display Yes Yes No 

 The same as for bulk without display, but here the 
display is designed to display communication and 

marketing elements. 
Table 2 Analysis of secondary functions by packaging type 509 

2.3 METHODOLOGY USED 510 

This study was carried out in accordance with the principles and frameworks defined by ISO 14040 511 

(AFNOR, 2006)ii and ISO 14044 (AFNOR, 2006)iii , which set out the requirements for carrying out a 512 

product life cycle assessment. 513 
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 514 

The following chapter on life cycle assessment was written by the European Commission (EUROPEAN 515 

COMMISION, 2019) iv 516 

 517 

The life cycle assessment methodology is divided into four distinct but interdependent phases, 518 

since frequent feedback is required throughout the study, making the overall approach iterative. Its 519 

practice is now standardised by the ISO 14040 series. 520 

• PHASE 1 - Definition of objectives and scope of application 521 

In the objectives and scope definition phase, the objectives of the study are defined, i.e. the intended 522 

application, the reasons for carrying out the study and the target audience. The main methodological 523 

choices are made at this stage, particularly the exact definition of the functional unit, the identification 524 

of system boundaries, the identification of procedures, the impact categories studied, and the Life Cycle 525 

Impact Assessment (LCIA) models used, as well as the identification of data quality requirements. 526 

• PHASE 2 - Life cycle inventory (LCI) analysis 527 

The life cycle inventory (LCI) phase comprises the data collection and calculation procedure for 528 

quantifying the inputs and outputs of the system under study. Inputs and outputs include energy, raw 529 

materials and other physical inputs, products and co-products and waste, emissions to air/water/soil 530 

and other environmental aspects. The data collected relates to foreground processes (e.g. for a 531 

consumer good, the manufacture and packaging of a product) and background processes (e.g. for a 532 

consumer good, the production of electricity and purchased materials). The data is validated and linked 533 

to the process units and functional units.  534 

• PHASE 3 - Life Cycle Impact Assessment (LCIA) 535 

In the life cycle impact assessment (LCIA) phase, the results of the LCI are associated with 536 

environmental impact categories and indicators. This is done using life cycle impact assessment 537 

methods that, firstly, classify emissions into impact categories and, secondly, characterise them using 538 

common units to enable comparison.  539 

• PHASE 4 - Interpretation 540 

Finally, during the interpretation phase, the LCI and LCIA results are analysed in line with the defined 541 

objective and scope. This stage involves checks on completeness, sensitivity and consistency. Any 542 

uncertainty or imprecision in the obtained results is also addressed at this stage. 543 

Two concepts are essential to meeting these standards. LCA is based on: 544 

• The multi-stage approach, which allows several stages of the life cycle defined in Phase 1 to 545 

be considered. The life cycle stages considered are described in Section 3.3.1, 'Delimitation of 546 

system boundaries'. 547 

• The multi-criteria approach, characterised by a panel of environmental impacts selected in 548 

Phase 1 to holistically account for the environmental impacts of the studied system. 549 

2.4 THE LIMITS OF THE SYSTEM 550 

2.4.1 DEFINING SYSTEM BOUNDARIES 551 

The study is called "cradle-to-grave": it considers the stages in the life cycle of the various products 552 

studied, from the extraction of raw materials to their end-of-life.   553 
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 554 

The main life cycle stages studied in this LCA are as follows: 555 

• Raw materials 556 

• Manufacture 557 

• Distribution 558 

• Use/Phase of use 559 

• End of life 560 

For a better understanding, Figure 1 presents the main stages of the life cycle considered in this study: 561 

 562 
Figure 1 Simplified life cycle diagram (EVEA, 2025) 563 

The life cycle of the items contained in the packaging, as well as the packaging itself, is not considered, 564 

as the study focuses on primary packaging and ICPs and not on the production of the contents. In 565 

addition, no sensitivity analysis was carried out on the rate of loss of contained products. As each 566 

product contained is different and non-specific in this study, it would not be possible to carry out this 567 

sensitivity analysis. The failure to take account of this loss (which depends on the type of product 568 

contained) is a limitation of the study.  569 

 570 

The use phase, which includes the storage and shelving sub-steps and transport from the consumer 571 

to their home, is not considered. Storage and display do not have any impact. The transport of the 572 

packaging and the product contained by the consumer between the point of sale and their home is not 573 

taken into account because the mass and volume of the packaging and products are very small 574 

compared with the useful volume of a private vehicle, and are also assumed to be relatively identical 575 

for each package, and finally, are not directly linked to the objectives of the study.  576 

 577 

The ICPs of manufacturers of packaging components are not considered during the production phase. 578 

Similarly, the transportation of empty secondary and tertiary packaging has not been considered, as 579 

this would make the study too complex. This would require going back up the entire chain of suppliers 580 

and collecting very specific information from many stakeholders. The study focuses on the design of 581 

primary packaging and not on different practices throughout the packaging creation value chain. 582 

 583 

As far as end-of-life is concerned, the parameters selected for the end-of-life of scrap and packaging 584 

waste are adapted according to the geographical areas where the waste was generated, in the case 585 
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of this study, in France (apart from sensitivity analysis, Asian production scenario). In this report, the 586 

term "scrap" refers to industrial waste produced during the manufacture of various components. For 587 

example, during the injection moulding of plastics, parts that do not comply with quality requirements 588 

are considered as rejected parts, also known as scrap. As explained in Section 3, scrap has been 589 

applied to all types of materials (Section 3.1.2). 590 

 591 

All other assumptions and additional comments are detailed in the LCI in Section 3. 592 

 593 

The year of validity of the data is 2025. The data was collected at the end of 2024/beginning of 2025 594 

and is foreground data.  595 

 596 

The results of this study are consistent and relevant over an arbitrary period of 6 years, up to 2030, 597 

and as long as the design of the different packaging put on the market remains faithful and identical to 598 

the packaging defined in this study and over the given period. 599 

 600 

TheFigure 2 below illustrates all the life cycle stages included in the system definition. 601 

  602 

 603 
Figure 2 Detailed life cycle of different types of packaging 604 
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Regarding the limits of the geographical system, all packaging components, whether for primary 605 
packaging or for industrial and commercial packaging (secondary and tertiary packaging), are 606 
manufactured in EUROPE (except for the Asian SA scenario).  607 

The data was collected via CITEO, which organised the data collection with its clients, marketers of 608 

non-food items. 609 

2.4.2 EXCLUSION CRITERIA 610 

The cut-off criteria are calculated to make the exclusion of certain elements from the boundaries of the 611 

system transparent. The exclusion of certain elements must be assessed against at least three criteria: 612 

the mass criterion, the energy criterion and the environmental impact criterion.  613 

 614 

Nevertheless, in this study, no cut-off criteria were calculated, but the exclusion criteria used within the 615 

system boundaries are detailed inTable 3. Nevertheless, the cut-off procedure is applied in the 616 

background processes from the ecoinvent database.  617 

 618 

The ecosystem model used is "Allocation, cut-off by classification". This cut-off system model is based 619 

on the recycled content, or cut-off, approach. In this model, waste is the responsibility of the producer 620 

("polluter pays"), and there is an incentive to use recycled products, which are available without 621 

"charge" or impacts (cut-off). Further information is available on the ecoinvent website (ECOINVENT, 622 

2022) v. 623 

 624 

However, the Circular Footprint Formula explained in Section 2.5 is used in the case of recycling and 625 

materials containing recycled material. To sum up, there is no cut-off for the end-of-life part because 626 

the CFF is used (including recycling, incineration and landfill).  627 

 628 

Table 3 below illustrates the exclusion criteria within the boundaries of the system. The second column 629 

lists the impacts that are not considered quantitatively, with a qualitative description of these impacts. 630 

The third column explains the reasons for excluding criteria. 631 

OUTSIDE THE PERIMETER IMPACT OF EXCLUSION ON THE 
STUDY 

JUSTIFICATION 

Manufacture of the products 
contained in the packaging 

The production of goods contained 
in packaging. Taking this scope into 
account would have entailed high 
consumption of inputs of various 
kinds, the impacts of which are not 
considered in this study. 

(Low impact) 

The aim of the study is to carry out an LCA 
of the primary packaging, considering the 
ICPs and not the products contained. 

Loss of products depending on 
packaging 

Product loss through damage or theft 
due to the specific design of the 
packaging has not been considered. 
Depending on the product packaged, 
considering product loss can result in 
very significant impacts that may 
exceed the impact of the primary 
packaging alone.  

(Medium impact) 

Each product contained is different and non-
specific in this study, which makes it 
impossible to take this element into account 
in a quantitative way.  

Product development, samples and 
promotional items 

The impacts of product development, 
prototypes, samples and promotional 
items, which include the 
consumption of materials and 
energy, are not considered in this 
study. 
 

(Low impact) 

Product packaging is the only subject of the 
study. These elements do not make the 
difference between the different solutions 
studied. 
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Recycling flexible PP 

CITEO shares the information that 
flexible PP will be chemically 
recycled by 2030. In the study, the 
recycling of flexible PP was modelled 
based on mechanical recycling. It is 
assumed that chemical recycling 
would have had a greater impact 
than mechanical recycling, due to 
the greater use of energy, electricity 
and consumables, particularly 
solvents. Qualifications to this 
assumption are given in the 3.7.3.2 
section. 
 

(Low to medium impact 
depending on the technology) 

Data on the chemical recycling process, 
particularly for flexible PP, is not yet 
available. 

Energy and water consumption 
Warehouses and sales outlets 

N/A 

These buildings are not specific to the sale 
of stationery or DIY products, so their impact 
is spread across all the products stored 
there, regardless of product type or brand. 
Similarly, these elements do not differentiate 
between the two designs. 

Manufacture and transport of ICPs 
used to transport empty primary 
packaging from their production site 
to the product packaging plant. 

Considering this additional 
packaging and transport would have 
led to an increase in the 
consumption of cardboard, pallet 
wood and LDPE. In addition, it would 
have increased the overall amount of 
transport, which would have had a 
greater impact on the climate change 
indicator.   
 

(Low impact) 

The packaging of raw materials (before 
processing) and their transport are already 
considered in the ecoinvent database. As a 
result, the transport of ICPs from their 
production site to the product packaging site 
is not specifically modelled. However, these 
stages are considered for primary 
packaging.    
 
However, the ICPs used to transport "empty" 
primary packaging (or primary packaging 
components) from their production site to the 
product packaging site have not been 
considered. 
 
The 2 reasons are as follows: 
- It was not possible to go back up the 

value chain when collecting the data, 
as there are n-4 contacts between 
EVEA and the manufacturers who 
would have this type of information. It 
would not have been possible to 
collect data in a uniform and robust 
way at this stage. 

- This stage is more concerned with 
industry practices than with the eco-
design of final packaging and 
integrating this stage does not directly 
meet the objectives of this LCA. 

Use phase of the packaged product 
and primary packaging 

Taking this scope into account would 
have meant considering losses at 
the point of sale due to the 
behaviour of certain consumers who 
unwrap a product on the shelf, 
rendering it unsaleable, or losses 
due to handling errors during shelf 
placement, for example. Taking 
these factors into account would 
have increased the intensity of all the 
flows involved in this study. 
 

(Medium impact) 

To take these various losses into account, it 
would have been necessary to carry out a 
study on a specific product, to study not only 
consumer purchasing behaviour, but also 
the practices of each retailer, particularly in 
terms of shelf management. These 
considerations are not feasible in the context 
of this study, which covers 27 packages (27 
different products).  
 
Nevertheless, even if this aspect is not 
addressed in this LCA, it is important, as 
good practice for packaging manufacturers, 
to optimise the factors mentioned to avoid 
transferring impacts. 
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Transport between the consumer's 
home and the point of sale  

Taking this specific transport into 
account would have increased the 
amount of transport required to meet 
the FU. As a result, the share of 
transport in the results is minimised, 
which is a limitation of this study.  
 

(Medium impact) 

It is possible to take this transport into 
account by making an allocation in relation 
to the volume of the product, as the PEF 
suggests (source: ix ; Section "7.14.1.3 
Consumer transport"). However, here the 
total volume of the product and packaging is 
not known, which makes this attribution less 
relevant. Although the packaged volume is 
known, this is not the case for the actual 
volume occupied by the product and its 
packaging. As this volume is greater than 
the packaged volume, the allocation would 
therefore be underestimated. It has therefore 
been decided not to take this transport into 
account. 
In addition, the transport cocktail (proportion 
of various means of transport combined to 
make a given journey) used by consumers 
to make this type of purchase is not clearly 
identified due to the wide variety of products 
that can be packaged within this study.  

Bulk self-service/consumer refill  

In the bulk packaging family (with 
and without display), systems used 
to sell liquid products or bulk food 
are not considered. In this LCA, this 
packaging is used both for transport 
and, in some cases, as a display unit 
(secondary packaging with 
marketing functions). These sales 
systems, in which it is possible to fill 
a single sachet (with the desired 
number of products) from a 
dispenser, are more sophisticated 
and complex than simple cardboard 
packaging. This consideration 
therefore 'favours' bulk packaging in 
the context of this study. 
 

(Medium impact) 

Bulk sales for the type of article studied in 
this study are not sufficiently developed and 
widespread to consider a system closer to 
what is done in the food sector, for example. 

Table 3 Exclusion criteria within system boundaries 632 

All the specific details and assumptions made for the inventory have been detailed in Section 3. 633 

2.5 ALLOCATION PROCEDURES 634 

Sometimes the processes in a product's life cycle generate multiple products or co-products. Recycling 635 

processes may also be implemented, generating secondary raw materials. In this case, the rules for 636 

allocating co-products and recycling need to be determined. 637 

 638 

Baseline data was used for processes involving co-products (chemical manufacturing, pulp and paper 639 

manufacturing, oil refining, etc.). For these processes, the ecoinvent 3.10 Allocation, Cut-off (ecoinvent, 640 

2024)Erreur ! Signet non défini. database was used, so the allocation rules in this database are applied to 641 

these processes. The allocation is mainly economic. The cut-off procedure makes it possible to define 642 

the allocations for the environmental impacts generated by recycling processes (all the environmental 643 

impacts generated during the recycling process are allocated to the secondary raw material) and 644 

energy recovery processes (the production of heat or electricity is not considered in incineration 645 

processes). However, the following paragraph explains the changes made to the modelling of recycling 646 

and energy recovery that do not follow the ecoinvent allocation. 647 

 648 
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Recycling, recycled materials and energy recovery for incineration: 649 

Recycling is a multifunctional process that enables waste to be treated and secondary raw materials 650 

to be produced.  651 

The ecoinvent 3.10 data has been adapted to comply with the PEF recommendations. For example, 652 

the circular footprint formula (2013)v (CFF) has been used for primary packaging, secondary packaging 653 

and the end-of-life of tertiary packaging. 654 

 655 

 The CFF is a method recommended by the European Commission for defining allocations for the 656 

environmental impacts generated by recycling and energy recovery processes. 657 

 658 

CFF's equation is as follows:  659 

(1 − 𝑅1) × 𝐸𝑣 + 𝑅1 × (𝐴 × 𝐸𝑅𝑒𝑐𝑦𝑐𝑙𝑒𝑑 + (1 − 𝐴) ×
𝑄𝑆𝑖𝑛

𝑄𝑝
× 𝐸𝑣) + 𝑅2 × (1 − 𝐴) × (𝐸𝑅𝑒𝑐𝑦𝑐𝑙𝑒𝑑𝐸𝑜𝐿 −

𝑄𝑆𝑜𝑢𝑡

𝑄𝑝
× 𝐸𝑣

∗) + 𝑅3 × (1660 

− 𝐵) × (𝐸𝐸𝑅 − 𝐿𝐻𝑉 × 𝑋𝐸𝑅,ℎ𝑒𝑎𝑡 × 𝐸𝑆𝐸,ℎ𝑒𝑎𝑡 − 𝐿𝐻𝑉 × 𝑋𝐸𝑅,𝑒𝑙𝑒𝑐 × 𝐸𝑆𝐸,𝑒𝑙𝑒𝑐) + (1 − 𝑅2 − 𝑅3) × 𝐸𝐷 661 

 662 
Parameters: 663 

• 𝑅1This is the proportion of materials entering production that have been recycled from a previous system. 664 
• 𝑅2This is the proportion of materials contained in the product that will be recycled (or reused) in a subsequent system. 665 

R2 must therefore consider the inefficiencies of the collection and recycling (or reuse) processes. R2 is measured 666 
at the output of the recycling plant. 667 

• 𝑅3This is the proportion of the product's material that is used for energy recovery at the end of its life. 668 
• 𝑋𝐸𝑅,ℎ𝑒𝑎𝑡 and 𝑋𝐸𝑅,𝑒𝑙𝑒𝑐 the efficiency of the energy recovery process for heat and electricity. 669 

• 𝐿𝐻𝑉 The lower calorific value (LCV) of the material contained in the product and used for energy recovery. 670 
• 𝑄𝑆𝑖𝑛 the quality of the incoming secondary material, i.e. the quality of the recycled material at the point of substitution 671 

(between 0 and 1). 672 
• 𝑄𝑆𝑜𝑢𝑡 quality of outgoing secondary materials, i.e. the quality of recycled materials at the point of substitution 673 

(between 0 and 1). 674 
• 𝑄𝑝 quality of the raw material, i.e. quality of the virgin material (between 0 and 1). 675 

Allocation factors: 676 
• 𝐴 The factor by which charges and credits are shared between the supplier and the user of recycled materials. 677 
• 𝐵 Allocation factor for energy recovery processes applies to both costs and credits. 678 

Inventories: 679 
• 𝐸𝑅𝑒𝑐𝑦𝑐𝑙𝑒𝑑  The specific emissions and resources consumed (per functional unit) resulting from the process of recycling 680 

recycled (reused) materials, including the collection, sorting and transport processes. 681 
• 𝐸𝑅𝑒𝑐𝑦𝑐𝑙𝑒𝑑𝐸𝑜𝐿 Specific emissions and resources consumed (per functional unit) resulting from the end-of-life recycling 682 

process, including collection, sorting and transport. 683 
• 𝐸𝑣 Specific emissions and resources consumed (per functional unit) resulting from the acquisition and pre-treatment 684 

of virgin materials. 685 
• 𝐸𝑣

∗ The specific emissions and resources consumed (per functional unit) resulting from the acquisition and pre-686 
treatment of virgin materials that are supposed to be replaced by recycled materials. 687 

• 𝐸𝐸𝑅 Specific emissions and resources consumed (per functional unit) resulting from the energy recovery process 688 
(e.g. incineration with energy recovery, landfill with energy recovery, etc.). 689 

• 𝐸𝑆𝐸,ℎ𝑒𝑎𝑡 and 𝐸𝑆𝐸,𝑒𝑙𝑒𝑐  : specific emissions and resources consumed (per functional unit) that would have been 690 
generated by the specific substitute energy source, heat and electricity respectively. 691 

• 𝐸𝐷 specific emissions and resources consumed (per functional unit) resulting from the disposal of waste at the end 692 
of the life of the product analysed, without energy recovery 693 

  694 
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2.6 IMPACT CATEGORIES AND RELATED METHODOLOGY 695 

2.6.1 SET OF IMPACT CATEGORIES 696 

The choice of life cycle impact assessment method was made in consultation between EVEA and 697 

CITEO, to best meet the objectives of the study, i.e.: 698 

• Reflect the issues representative of the system studied: energy consumption to produce 699 

primary, secondary and tertiary packaging, the impact on air, water and soil of the packaging 700 

manufacturing and finishing processes, the impact of transport and end-of-life processes. 701 

• To ensure readability (reduced number of impact indicators as only the most relevant will be 702 

selected for this study, in this case climate change as a priority, followed by eutrophication in 703 

freshwater, and water consumption) 704 

• Accessibility for experts (impact indicators) and non-experts (inventory indicators and 705 

translation of CO2(eq) impact indicators in particular). 706 

 707 

The Environmental Footprint 3.1 (EF 3.1) method (EUROPEAN COMMISSION, 2019)v was chosen 708 

as it is recommended by the European Commission's Joint Research Center (JRC). 709 

 710 

TheTable 4 below presents the 16 indicators of the reference method as well as their original methods 711 

and their robustness derived from a mix of science and citizens. The potential impact indicators, 712 

explanations and references come from the PEF Guide (Manfredi & et al, 2012)vi and can be consulted 713 

there, the recommended default LCIA methods come from the Supporting information to the 714 

characterization factors of recommended EF Life Cycle Impact Assessment method report (Fazio & et 715 

al., 2018)vii and the robustness of the indicators comes from the ILCD Handbook (Pant & et al., 2011) 716 

.viii 717 

 718 

Indicators Indicators Units Explanations 
Recommended 

default LCIA 
method 

Robustness 
(I for the most 

robust 
categories, III 
for the least 

robust) 
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It relates to the capacity to influence changes in the global 
average surface-air temperature and subsequent change in 
various climate parameters and their effects, such as storm 
frequency and intensity, rainfall intensity and frequency of 
flooding, etc. due to human activities, including the use of 
fossil fuels. 

Baseline model 
of 100 years of  
the IPCC (based 
on IPCC 2013) 

I 
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EF impact category that accounts for the degradation of 
stratospheric ozone due to emissions of ozone-depleting 
substances, for example long-lived chlorine and bromine 
containing gases (e.g. CFCs, HCFCs, Halons). 

Steady-state 
ODPs as in  
(WMO 1999) 

I 
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EF impact category that accounts for the adverse health 
effects on human health caused by radioactive releases. 

Human health 
effect model as 
developed by 
Dreicer et al. 
1995 
(Frischknecht et 
al, 2000) 

II 
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EF impact category that accounts for the formation of ozone 
at the ground level of the troposphere caused by 
photochemical oxidation of Volatile Organic Compounds 
(VOCs) and carbon monoxide (CO) in the presence of 
nitrogen oxides (NOx) and sunlight. High concentrations of 
ground-level tropospheric ozone damage vegetation, human 
respiratory tracts and manmade materials through reaction 
with organic materials. 

LOTOS-EUROS 
(Van Zelm et al, 
2008) as applied 
in ReCiPe  
2008 

II 
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EF impact category that accounts for the adverse health 
effects on human health caused by emissions of Particulate 
Matter (PM) and its precursors (NOx, SOx, NH3) 

PM model 
recommended 
by  
UNEP (UNEP 
2016) 
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EF impact category that accounts for the adverse health 
effects on human beings caused by the intake of toxic 
substances through inhalation of air, food/water ingestion, 
penetration through the skin insofar as they are related to 
cancer. 

USEtox model 
(Rosenbaum et  
al, 2008) 

II/III 

H
u

m
an

 

to
xi

ci
ty

, 

ca
n

ce
r 

H
u

m
an

 
to

xi
ci

ty
, 

ca
n

ce
r 

C
TU

h
 

EF impact category that accounts for the adverse health 
effects on human beings caused by the intake of toxic 
substances through inhalation of air, food/water ingestion, 
penetration through the skin insofar as they are related to non-
cancer effects that are not caused by particulate 
matter/respiratory inorganics or ionising radiation. 

USEtox model 
(Rosenbaum et  
al, 2008) 

II/III 
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EF impact category that addresses impacts due to acidifying 
substances in the environment. Emissions of NOx, NH3 and 
SOx lead to releases of hydrogen ions (H+) when the gases 
are mineralised. The protons contribute to the acidification of 
soils and water when they are released in areas where the 
buffering capacity is low, resulting in forest decline and lake 
acidification. 

Accumulated 
Exceedance  
(Seppälä et al. 
2006, Posch et 
al, 2008) 

II 
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Nutrients (phosphorus) from sewage outfalls accelerate the 
growth of algae and other vegetation in water. The 
degradation of organic material consumes oxygen resulting in 
oxygen deficiency and, in some cases, fish death. 
Eutrophication translates the quantity of substances emitted 
into a common measure expressed as the oxygen required for 
the degradation of dead biomass. 

EUTREND 
model (Struijs et 
al, 2009) as 
implemented in 
ReCiPe 

II 
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Nutrients (phosphorus) from sewage outfalls accelerate the 
growth of algae and other vegetation in water. The 
degradation of organic material consumes oxygen resulting in 
oxygen deficiency and, in some cases, fish death. 
Eutrophication translates the quantity of substances emitted 
into a common measure expressed as the oxygen required for 
the degradation of dead biomass. 

EUTREND 
model (Struijs et 
al, 2009) as 
implemented in 
ReCiPe 

II 
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Fertilised farmland accelerates the growth of algae and other 
vegetation in water. The degradation of organic material 
consumes oxygen resulting in oxygen deficiency and, in some 
cases, fish death. Eutrophication translates  
the quantity of substances emitted into a common measure 
expressed as the oxygen required for the degradation of dead 
biomass. 

Accumulated 
Exceedance  
(Seppälä et al. 
2006, Posch et 
al, 2008) 

II 
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EF impact category that addresses the toxic impacts on an 
ecosystem, which damage individual species and change the 
packaging and function of the ecosystem. Ecotoxicity is a 
result of a variety of different toxicological mechanisms 
caused by the release of substances with a direct effect on the 
health of the ecosystem. 
 
Warning: To be significant, the difference between 2 products 
must be more than 10^4 on this indicator (USETOX, 2018) 
 

USEtox model, 
(Rosenbaum et  
al, 2008) 

II/III 



 Page 27 on 142  

 COMPARATIVE LIFE CYCLE ASSESSMENT OF BLISTER PACKAGING AND 

ALTERNATIVES - 2025 - CITEO ©EVEA 

 

La
n

d
 u

se
 

La
n

d
 u

se
 

P
t 

EF impact category related to use (occupation) and 
conversion (transformation) of land area by activities such as 
agriculture, roads, housing, mining, etc. Land occupation 
considers the effects of the land use, the amount of area 
involved and the duration of its occupation (changes in quality 
multiplied by area and duration). Land transformation 
considers the extent of changes in land properties and the 
area affected (changes in quality multiplied by the area). 

Soil quality index 
based on 
LANCA (Beck et 
al. 2010 and Bos 
et al. 2016) 

III 
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EF impact category that addresses use of water. 
 
The availability of water resources is a key issue, a source of 
economic and geopolitical tension in many parts of the world. 
Most water consumption comes from watersheds that are 
already under extreme water stress. 

Available WAter 
REmaining  
(AWARE) in 
UNEP, 2016 
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EF impact category that addresses use of minerals and 
metals. 
 
The pressure on these resources such as minerals, metals, 
rare earths... is increasing, and the decrease in reserves is 
creating economic and geopolitical tensions. The use of these 
resources can lead to a decrease in available reserves. 

ADP for mineral 
and metal 
resources, 
based on van 
Oers et al. 2002 
as implemented 
in CML, v. 4.8 
(2016). 
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EF impact category that addresses use of energy. 
 
The production and distribution of energy, whatever its form 
(electricity, gas, coal or other), uses energy resources, 
generates emissions and requires means of transport and 
distribution. Energy consumption is therefore responsible for 
environmental impacts. 

ADP for energy 
carriers, based 
on van Oers et 
al. 2002 as 
implemented in 
CML, v. 4.8 
(2016). 

III 

Table 4 List of impact category indicators selected for evaluation 719 

For this report, only the most relevant indicators for the products studied will be selected and analysed 720 

in detail; the results of all the indicators will be available in the Appendices (Section7). The indicator 721 

selection method suggested by the PEFCRix is based on indicators that cumulatively contribute to at 722 

least 80% of the single score. However, this method cannot be applied in the context of this project, as 723 

to achieve 80% of the single score for the 27 packages, 13 of the 16 indicators would have to be 724 

selected. Analysing the results with such many indicators does not seem relevant and makes 725 

interpretation much more complex, which would reduce the educational, communication and 726 

popularisation scope of this LCA study.  727 

 728 

As a result, in consultation with the critical review panel, it was decided to restrict itself to the 5 729 

indicators that contribute most to the single score, with the addition of freshwater eutrophication, which 730 

CITEO would like to see. This covers between 68% and 72% of the contribution to the single score for 731 

all packaging. The 6 indicators selected are as follows:   732 

• Climate change 733 

• Eutrophication; freshwater 734 

• Land use 735 

• Water use 736 

• Resource use; fossils 737 

• Resource use; minerals and metals 738 

 739 

Details of the impacts of each system studied according to the indicators chosen are described in the 740 

LCIA (Section 4). The methodology for grouping into a single score is presented in Section 2.6.3 below.  741 

2.6.2 BIOGENIC CARBON AND BIOGENIC METHANE FOR CARDBOARD AND PAPER 742 

 743 
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ecoinvent considers the flow of biogenic carbon dioxide with the specific substance "biogenic carbon 744 

dioxide" for the EF 3.1 method on climate change as a characterisation factor of 0 for this substance. 745 

The substance "carbon dioxide" has a characterisation factor of 1.  746 

 747 

ecoinvent considers the flow of biogenic carbon dioxide with the specific substance "methane, 748 

biogenic" for the EF 3.1 method on climate change with a characterisation factor of 27 for this 749 

substance. The substance "methane" has a characterisation factor of 29.8. 750 

 751 

In other words, it is assumed that no absorption of biogenic CO2 is considered as an emission of 752 

biogenic carbon at the end of life. A neutral balance is therefore assumed: the elimination and emission 753 

of CO2 are not considered, and characterisation factors (0:0) are used for biogenic CO2.   754 

 755 

2.6.3 GROUPING OF IMPACT CATEGORIES 756 

The Environmental Footprint 3.1 (EF 3.1) method recommended by the PEF is used for harmonised 757 

LCAs. It is made up of 16 impact indicators, as detailed above. 758 

Modelling a system using life cycle analysis enables an inventory to be made of the substances 759 

absorbed and emitted by the system. The impact assessment method translates these flows into 760 

impacts using indicators and characterisation. For a more in-depth approach, with the need for a global 761 

view of environmental impacts, normalization and weighting factors can be applied to the impact 762 

category indicators. 763 

 764 

CHARACTERISATION: 765 

In the EF 3.1 method, each indicator is defined by a list of substance flows contributing to the impact it 766 

characterises, while each flow is associated with a characterisation factor, making it possible to 767 

translate the flow into the unit in which the indicator is expressed. For example, one kilogram of 768 

methane is equivalent to 29.8 kg of CO2 for the Climate Change indicator, which is its characterisation 769 

factor: 1kg of CH4 = 29.8 kg CO2 eq. 770 

 771 

NORMALIZATION: 772 

In the EF3.1 method, the results per impact indicator can be normalised, i.e. brought back to a common 773 

reference by dividing the results of the characterisation by the emissions of an average inhabitant of 774 

the world over one year (seeTable 5). Standardised results are therefore unitless. 775 

 776 

WEIGHTING: 777 

In the EF3.1 method, the standardised impact scores are multiplied by a weighting factor associated 778 

with the indicator to obtain a single score combining the impact indicators. This single score is 779 

expressed in points (Pt), one point being equivalent to the average annual impact of one person in the 780 

world.  781 

 782 

These weights are calculated using two combined methods with equal weight: 783 

- The opinion of a panel of citizens and a panel of LCA experts who responded to a questionnaire 784 

in which they were asked to assign points to different impact categories. 785 

- A hybrid approach based on the robustness of impact indicators and expert judgement. 786 

 787 

SINGLE SCORE: 788 

To obtain a single score, the results for each of the 16 impact categories are standardised and then 789 

weighted.  790 
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Normalisation involves dividing the results characterised by normalisation factors (corresponding to the 791 

impact of an average person in the world over one year). The normalised results are multiplied by the 792 

weighting factors to obtain a single score, given in Points (Pt.).  793 

 794 

It is important to bear in mind that the construction of reliable factors relies on biases and 795 
methodologies specific to the EF3.1 method, multiplying the uncertainties on the result of a single 796 
score. Thus, the result of a single score comparison only shows a trend. One of its main 797 
objectives is to help decision-making by providing a global view of impacts via a single indicator. The 798 
other indicators need to be considered when analysing the results. The single score is not 799 
intended for external communication.   800 

 801 

IMPACT INDICATORS UNITS 

NORMALIZATION FACTORS 
 

(equivalent to 1/"impact of one 
person in the world per year) 

WEIGHTING FACTORS 

Climate change kg CO2 eq 1,32E-04 21,60% 

Depletion of the ozone layer kg CFC-11 eq 1,91E+01 6,31% 

Human toxicity, cancer CTUh 5,78E+04 4,78% 

Human toxicity, non-
cancerous 

CTUh 7,75E+03 5,01% 

Fine particles Deas inc. 1,68E+03 8,96% 

Ionising radiation kBq U235 eq 2,37E-04 2,13% 

Photochemical ozone 
formation 

kg NMVOC eq. 2,44E-02 1,84% 

Acidification mol H+ eq 1,80E-02 6,20% 

Eutrophication on land mol N eq 5,65E-03 2,96% 

Eutrophication of fresh 
water 

kg P eq 6,21E-01 3,71% 

Marine eutrophication kg N eq 5,1E-02 2,80% 

Land use Pt 1,22E-06 1,92% 

Ecotoxicity, fresh water CTUe 1,76E-05 7,94% 

Use of water m3 water eq 8,70E-05 8,51% 

Use of fossil resources MJ 1,54E-05 7,55% 

Use of resources, minerals 
and metals 

kg Sb eq 1,57E+01 8,32% 

 802 

Table 5 Normalization and weighting factors for the 16 impact category indicators for 803 
calculating the single EFP score, using the EF3.1 method 804 

2.7 LIMITATIONS OF THE STUDY  805 

It is important to note that this study has several limitations. These stem from the limitations of the 806 

system defined, the data used, the assumptions made and the intrinsic LCA methodology. 807 

 808 

System limitations 809 
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Several processes have been excluded from the system limits. Among these processes, we would like 810 

to draw attention to some of them: 811 

• The loss of the product contained in the packaging has been excluded from the limits of the 812 

system because each product contained is different and non-specific in this study, which makes 813 

it impossible/irrelevant at the scale of this study to take this element into account. In other 814 

words, the packaging covered by the study packs different types of products, which therefore 815 

have very different impacts. However, taking account of product losses can have a significant 816 

impact on the product life cycle, even more so than the impact of the packaging. What's more, 817 

certain packaging designs are robust and can lead to greater product losses through theft or 818 

deterioration of the product. Packaging marketers can refer to the 2.2.1 section, which details 819 

the secondary functional units and in particular the FUS/3 (to help combat fraud), for further 820 

information on this limit and the packaging to use for loss-sensitive products.  821 

• The individual's home/sales journey has been excluded from the limits of the system, since it is 822 

not necessarily specific to the purchase of that product. However, it would be possible with a 823 

volume allocation (packed volume/trunk volume), to allocate part of the transport to this specific 824 

purchase. However, the packed volume is less than the actual volume of the product, which 825 

would make this allocation less relevant and representative of reality. In addition, the transport 826 

cocktail used by consumers to make these purchases is not known and is an essential piece of 827 

data missing from the study. This stage was therefore not considered. 828 

• The use phase is also excluded from the scope, and is one of the limitations of the study, insofar 829 

as the nature of the packaged product varies greatly from one package to another. In addition, 830 

some packaging does not have the same level of protection as the PET/cardboard blister pack, 831 

which can lead to a rate of rejects when the product is put on the shelf by employees, or at the 832 

time of purchase if some consumers easily open the product and put it back on the shelf, making 833 

it less attractive or even unsaleable.  834 

 835 

The 4.1 pack has a particularity inherent in its design which means that its environmental impact cannot 836 

be interpreted with the same degree of certainty. It does not have a packaged volume as such, since 837 

the product is not actually contained in the packaging but is attached to it with a nylon drawstring. As 838 

a result, the concept of packed volume is less suited to this type of design, making the resulting 839 

interpretation more delicate, which is a limitation of this study. Nevertheless, this family of packaging 840 

is present on the market and constitutes a real alternative to the reference packaging. This is why it is 841 

essential to consider it as such and include it in the study.  842 

Since the system used to display bulk packaging on shelves without a display is excluded from this 843 

study, this partly "benefits" this family. As a result, the analysis of this type of packaging is less robust 844 

than the rest of the categories, which is a limitation of this study. Nevertheless, a sensitivity analysis of 845 

this issue is discussed in the section below 4.3.4. 846 

Data limitations 847 

 848 

In addition to using generic data from ecoinvent, which can be assimilated to averages for materials 849 

and for the various manufacturing, transport and end-of-life processes, several assumptions have been 850 

made to model the unit processes that make up the life cycle of the various types of packaging. All 851 

these assumptions are referenced in the LCI in Section 3. Uncertainties may remain concerning certain 852 

specific data (finishing surfaces, recycling rates, composition of raw materials, transport distances for 853 

supply or distribution, end-of-life of products, for example). 854 
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 855 

Where no data was available in the ecoinvent database, proxies were used, which may be an additional 856 

limitation to the study. The use of this type of data is described in detail in the 3.1.1 section.  857 

 858 

The robustness of the data used for each package is specified in Section 3. 859 

 860 

Limit on scrap rates: 861 

• During the manufacture of packaging, industrial processes are imperfect, so some of the raw 862 

material processed does not end up in the final packaging. This part of the material, known as 863 

waste, is quantified by a rate specific to each material, process and packaging. As 864 

manufacturers do not always provide this information at the time of collection, it is either 865 

estimated empirically or taken directly into account in the ecoinvent database.  866 

• Flat cardboard scraps resulting from the cutting of the latter are estimated by taking the ratio of 867 

the surface area of cardboard present in the final packaging to the maximum surface area of 868 

cardboard that would be needed to produce the final pattern. This maximum surface area 869 

considers the cardboard punching zones, the tabs and the shape of the unfolded pattern. A 870 

conservative approach is applied to these measurements. To illustrate this, Figure 3 shows 871 

schematically the different areas measured, used to calculate the ratio leading to the estimated 872 

percentage loss. Here, the blue area represents the surface area of cardboard present in the 873 

packaging that the consumer will have in his hands, while the orange area represents the 874 

maximum area that the packaging manufacturer would need to achieve the final pattern. The 875 

ratio of blue area to orange area is calculated to measure the percentage of scraps.  876 

 877 
Figure 3 Diagram illustrating the method for measuring cardboard scraps 878 

The scraps rates calculated in this way do not consider any optimisations used by manufacturers to 879 

minimise waste. In fact, cardboard pattern die-cuts are certainly placed in such a way as to minimise 880 

the scraps associated with the die-cutting process. Here, scraps are maximised and therefore certainly 881 

overestimated.  882 

  883 

Furthermore, in this study, each sample studied is associated with a single pack produced by a given 884 

supplier for a particular packaged product. Data collection is therefore specific to a particular 885 

packaging. Since certain packaging families are represented by a single sample, it is important to 886 

specify that the results obtained from these samples must be qualified and put into perspective with 887 

their representativeness within the market. 888 
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 889 

Intrinsic limits 890 

The numerical impact values are potential impact values and not actual values. They make it possible 891 

to assess the relative potential impact of the different designs to be compared, but do not reflect 892 

threshold exceedances, safety margins or risks. 893 

 894 

Modelling limits 895 

During the critical review process, a modelling error was identified by the expert panel. Currently, the 896 

SBBs modelled call for 1kg of recycled raw material (from a recycling process); a process that contains 897 

material losses between collection, sorting and recycling. To model the end-of-life recycling of a 898 

packaging, we need to model 1kg of waste to be recycled (input), and not 1kg of raw material recycled 899 

after the recycling process (output). This error will be considered when interpreting the results (see 900 

Section 4.2.1.8) and in the conclusions.  901 

Note: By carrying out the exercise of modifying the CFF on 1 packaging (the N°8.1 entirely in plastic); this leads 902 

to an evolution of the single score and climate change of 0.5%, which should not fundamentally modify the 903 

conclusions and interpretations of the study. In conclusion on this limitation, EVEA agrees with the panel's 904 

comment and on this error, however EVEA is very confident (via internal tests) that this will not change the 905 

results and conclusions of the study. 906 

2.8 DATA AND DATA QUALITY REQUIREMENTS 907 

2.8.1 DATA REQUIREMENTS 908 

2.8.1.1 Foreground data  909 

Foreground data are specific to the system under study. They directly concern the activities under the 910 

control of CITEO or its clients.  911 

Examples: 912 

• Quantity of raw material used, 913 

• Energy consumed for a specific manufacturing stage, 914 

• Emissions measured on site. 915 

This data is generally collected in the field, via internal surveys, interviews or actual measurements. 916 

For this project, the methodology used to select the primary data consisted of collecting the data directly 917 

via CITEO, which then collected the data from its customers: firstly, thanks to a general interview, and 918 

then in detail via a collection file completed by the customers. The masses of data on activity, raw 919 

materials, manufacturing processes, finishing processes, palletisation plans, and waste are supplied 920 

by CITEO via its customers. The primary data sources used in the study are detailed in section 2.8.2.1, 921 

and the primary data used for primary packaging and ICPs are detailed in Table 8 and Table 11, for 922 

the other elements of the system studied the primary data is described in section 3. 923 

2.8.1.2 Background data  924 

Background data are generic data that represent processes not specific to the study, outside the direct 925 

control of CITEO or CITEO's customers. 926 

Examples: 927 

• Electricity generation in each country (national electricity mix). 928 

• Steel or plastic manufacturing (average data taken from a database of several manufacturers). 929 

• International shipping, fuel production, etc. 930 
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 931 

The background data for this project comes from the generic ecoinvent 3.10 cut-off database. 932 

2.8.1.3 Missing data 933 

For missing data, a bibliographical search was first carried out. Hypotheses were formulated if no 934 

information was found in the bibliography.  935 

2.8.2 DATA QUALITY REQUIREMENTS 936 

2.8.2.1 Reliability of the source 937 

For each stage of the life cycle, the specification of the data sources used is shown below.  938 

As specified in the previous section2.8.1, foreground data is data provided by CITEO and CITEO's 939 

customers via specific data collection; semi-specific data (or also called proxy data) is data 940 

extrapolated from data provided by CITEO and customers or from bibliographic research; background 941 

data is data from the ecoinvent database.  942 

 943 

RAW MATERIALS → MANUFACTURING: 944 

Primary packaging; and industrial and commercial packaging (secondary and tertiary): 945 

o Foreground data  946 

• Weights and types of materials used 947 

• Manufacturing, finishing and packaging facilities 948 

• Scenarios for manufacturing, finishing and packaging processes 949 

• Finishing surfaces  950 

• Types of supply transport and distances between manufacturing plants and 951 

packaging sites 952 

• Waste from manufacturing, finishing and packaging processes  953 

o Semi-specific data (data adapted from specific hypotheses or bibliographic research) or 954 

background data: 955 

• Raw materials inventories 956 

• Inventories of manufacturing, finishing and packaging processes 957 

• Transport inventories 958 

 959 

DISTRIBUTION: 960 

o Foreground data: 961 

• Types of transport used by the market 962 

• Mass fill rates of lorries for parameterised transport 963 

• Average distances by zone within the perimeter 964 

o Semi-specific data (data adapted from specific hypotheses or bibliographic research) or 965 

background data: 966 

• Packaging materials inventory 967 

• Transport inventories 968 

• Tertiary packaging weights 969 

  970 

END OF LIFE: 971 

o Semi-specific data (data adapted from specific hypotheses or bibliographic research) or 972 

background data: 973 
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• Recycling, landfill and incineration rates, based on bibliographic sources or 974 

market research via CITEO. 975 

• Recycling, landfill and incineration inventories 976 

2.8.2.2 Geographical representation  977 

The foreground data relating to the manufacture and finishing of primary packaging was collected in 978 

the EUROPE zone by CITEO and its customers and dates to 2024. In addition, data associated with 979 

the manufacture and finishing of secondary and tertiary packaging (ICP) was collected in the EUROPE 980 

zone. In the same way, these key data were collected by CITEO and its customers: materials, weights 981 

and palletisation plans. Both can be considered as representative of reality. The details are specified 982 

in the LCI in the section 3. There is no data on the origin of tertiary packaging suppliers for supply and 983 

distribution, so global assumptions have been made, as detailed in Section 3. 984 

 985 

The data is consistent with the scope of the system as defined in Section 2.4. 986 

 987 

The alignment between foreground and background data was carried out using this procedure: 988 

- Where the foreground data collected is geographically representative of EUROPE, it has been 989 

combined with basic background geographic data {RER} in the modelling. If not available, 990 

{GLO} data has been used. If not available, {RoW} data was used. 991 

 992 

The choice of {GLO} or {RoW} data has a wider geographical scope and is therefore less suited to the 993 

foreground data used. 994 

2.8.2.3 Temporal representativeness 995 

All foreground data collected from CITEO, and its members/suppliers are from the year 2024. The 996 

ecoinvent 3.10 database used for background data was published in November 2023. The temporal 997 

representativeness of the ecoinvent 3.10 database varies from one dataset to another: some date back 998 

to the 1990s, while others are updated to 2023. This heterogeneity is explained by the diversity of 999 

sources, sectors and regions covered: the data is updated progressively according to priorities and the 1000 

availability of information.   1001 

2.8.2.4 Technological representativeness 1002 

The foreground data collected for individual packs may not be fully representative of all solutions in the 1003 

market under consideration. The data collected for a package comes from a single supplier for each 1004 

package, and not from an average for the market under consideration, over an adequate period which 1005 

would have been necessary to compensate for normal fluctuations. Foreground data are collected by 1006 

CITEO customers who produce or will produce the products studied in this LCA. 1007 

 1008 

The background data used for the processes is generic data from the ecoinvent 3.10 database. Details 1009 

are given in the LCI in Section 3. 1010 

2.8.2.5 Summary of data quality requirements under the EFP 1011 

The Table 6 below summarises the assessment of data quality according to the PEFix criteria explained 1012 

in the four previous sections (accuracy, temporal, geographical, temporal and technological 1013 

representativeness) with a score from 1 (Very good quality - meets the criterion to a very high degree, 1014 
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with no need for improvement) to 5 (Very poor - does not meet the criterion, substantial improvement 1015 

is required). 1016 

 1017 

Lifecycle stage 

Accuracy 

(reliability of 

source) 

Geographical 

representation 

Temporal 

representativeness 

Technological 

representativeness 

Raw materials 

2 

Assessed by CITEO 

customers, not 

verified 

1 

Specific information 

1  

Collected in 2024 

1  

Information specific to 

packaging and their 

respective ICPs 

Primary packaging 

production 

2 

Assessed by CITEO 

customers, not 

verified 

1 

Specific information 

1  

Collected in 2024 

2 

Data relating to the 

plant that not only 

produces the specific 

packaging studied 

ICP production 

2 

Assessed by CITEO 

customers, not 

verified 

1 

Specific information 

1  

Collected in 2024 

2 

Data relating to the 

plant that not only 

produces the specific 

packaging studied 

Distribution 

2 

Generic distribution 

by truck over 500 km 

1 

Specific information 

1  

Collected in 2024 

3  

Generic information 

End-of-life of 

primary packaging 

and ICP 

3 

Based on the 

literature 

2 

Adapted 

geographical scope 

2 

Rate in 2030 
See Section3.7 for sources 

2  

Statistics for municipal 

solid waste not specific 

to the product studied 

Table 6 Description of data quality assessment 1018 

2.8.2.6 Completeness 1019 

The system is not complete because some stages have been excluded from the limits, but it is still 1020 

sufficiently representative. The excluded stages are detailed in Section 2.4. 1021 

2.8.2.7  Levels of reliability of assumptions and trade-offs made on modelling data 1022 

In the event of missing data from CITEO's customers, literature searches were carried out to support 1023 

the assumptions. Four levels of reliability were identified to assess the accuracy of the assumptions 1024 

made for the life cycle inventory. 1025 

 1026 

Table 7 below describes the levels of reliability used to assess the assumptions or trade-offs on the 1027 

data formulated in Section 3 . For the sake of readability, the acronyms VR, R, LR and UR are used. 1028 

 1029 

Trade-offs are specific hypotheses that relate (in this report) solely to the choice of primary packaging 1030 

data.  1031 

Data trade-offs are made between the choice of data from specific information from a direct stakeholder 1032 

in the project or from precise measurements carried out on the products. These trade-offs are very 1033 

reliable (VR) when the LCA producer can choose the data used for modelling from several sources. 1034 

On the other hand, if the LCA producer only has access to one source (supplier or measurement), then 1035 

there is no trade-off, and the level of reliability is considered reliable (R). 1036 

 1037 

 Level of reliability Description 
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1 Very reliable - VR 

The assumptions are based on highly reliable sources, such as previous projects or 

robust bibliographical research. 

Trade-offs between two or more sources of data from suppliers or actual 

measurements are considered highly reliable.  

2 Reliable - R  

Assumptions are based on approximate data: the assumptions are 

maximising/disadvantaging to avoid underestimating the impacts. 

No arbitration because only one source of data is available (supplier or 

measurement) 

3 Low reliability - LR 

The assumptions are based on approximate data: the effects that these data have 

on the impacts are not known and no means have been put in place to prevent 

them. 

4 Unreliable - UR 
Assumptions are based on unreliable or unrecognised data, unverified assumptions 

or estimates: the level of reliability is insufficient to meet requirements. 

Table 7 Description of the reliability levels of the assumptions/arbitrages for the LCI 1038 

In Section 3 the level of reliability of each hypothesis or data trade-off has been detailed at the end of 1039 

the description. 1040 

2.8.2.8 Uncertainties in this Comparative LCA 1041 

Uncertainties in LCA come from several sources.  It is essential to distinguish between uncertainties 1042 

arising from foreground data (linked to inventories specific to the study, such as packaging weights) 1043 

and those from background data (from databases such as ecoinvent). Uncertainties in the foreground 1044 

data are under the control of CITEO and its clients via the data collected, and of the study's producer 1045 

via the assumptions and trade-offs made. They may arise, for example, from the uncertainty associated 1046 

with a measurement or the choice of a reference year. Background data can vary according to 1047 

geographical, temporal and technological representativeness. These two types of data contribute 1048 

differently to the overall uncertainty of the results. The higher the quality of the project data, the lower 1049 

the uncertainty. The quality of the project data has been estimated in Table 6 1050 

 1051 

For this reason, it is common practice to carry out an uncertainty analysis using different 1052 

methodologies, to measure the impact of uncertainties in the input data on the results and thus 1053 

reinforce the robustness of the conclusions. 1054 

 1055 

The Monte Carlo method is commonly used for uncertainty analysis. However, it is complex to 1056 

implement in the context of this project, given the number of packages studied and the number of input 1057 

variables. Sensitivity analyses presented in this report (section 2.9) are used to quantitatively measure 1058 

the robustness of the conclusions reached on certain influential parameters of the study. These 1059 

sensitivity analyses are not uncertainty analyses, but they do enable us to check that the conclusions 1060 

of the study remain the same with different primary inventory data. The modified input data are targeted 1061 

in advance by the person conducting the LCA study. The same foreground inventory data would also 1062 

be modified as part of the uncertainty analysis, in a non-targeted manner, and all the other foreground 1063 

or background data in the study would be modified. The sensitivity analyses presented in this report 1064 

therefore provide a partial response to the uncertainty issues, but do not replace an uncertainty 1065 

analysis.  1066 

 1067 

In addition, methodological uncertainties (such as the choice of allocation method or impact calculation 1068 

method) can also affect the results.  1069 

Below is a paragraph giving a qualitative breakdown of the uncertainties associated with the calculation 1070 

of each of the indicators selected in this comparative LCA (the level of robustness of these calculation 1071 

methods can be found in Table 4):   1072 

 1073 
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1. Climate Change - Baseline model of 100 years of the IPCC (based on IPCC 2013) 1074 

• The IPCC's climate models, while advanced, are based on future emissions scenarios, which 1075 

are themselves subject to socio-economic and political uncertainties. The complexity of the 1076 

climate system introduces natural variabilities that are difficult to predict accurately. Climate 1077 

feedback, such as the release of methane from permafrost, are additional sources of 1078 

uncertainty. Results may vary depending on the models used and the assumptions made. 1079 

Finally, the time scale of 100 years can mask significant short-term variations. 1080 

2. Eutrophication in freshwater - EUTREND model (Struijs et al, 2009) 1081 

• The EUTREND model assesses eutrophication on a regional scale, which can mask significant 1082 

local variations. Data on nutrient emissions, particularly nitrogen and phosphorus, are often 1083 

incomplete or imprecise. The complexity of biogeochemical processes in aquatic ecosystems 1084 

makes it difficult to model eutrophication accurately. Seasonal variations and extreme events, 1085 

such as flooding, can have a significant impact on the results. The influence of human activities, 1086 

such as agriculture and urbanisation, adds a further layer of complexity. 1087 

3. Soil use and transformation - Soil quality index based on LANCA (Beck et al. 2010 and Bos 1088 

et al. 2016) 1089 

• The soil quality index based on LANCA depends on soil and land use data, which can vary 1090 

considerably from region to region. The complexity of the interactions between the physical, 1091 

chemical and biological properties of soils makes an exhaustive assessment difficult. 1092 

Agricultural and forestry practices, as well as climate change, can significantly alter soil quality. 1093 

Data on soil organic carbon stocks, a key indicator of soil quality, is often incomplete. Soil quality 1094 

prediction models can be influenced by local factors that are not considered. 1095 

4. Consumption of water resources; water stress - Available WAter REmaining (AWARE) in 1096 

UNEP, 2016 1097 

The AWARE indicator is sensitive to water consumption and availability data, which are often 1098 

incomplete or inaccurate, particularly in developing regions. Seasonal and inter-annual variations in 1099 

water availability can be difficult to incorporate into models. Groundwater abstraction, which is often 1100 

poorly quantified, can have a significant impact on water stress. Climate change, by altering rainfall 1101 

and evaporation patterns, adds a further layer of uncertainty. The water needs of ecosystems, which 1102 

are often neglected, are difficult to assess accurately. 1103 

5. Consumption of non-renewable resources; Fossils - ADP for mineral and metal resources, 1104 

based on van Oers et al. 2002 as implemented in CML, v. 4.8 (2016). 1105 

• The ADP indicator for fossil resources is based on estimates of reserves and extraction rates, 1106 

which are subject to revision in the light of discoveries and technological advances. Fossil 1107 

resource data may be influenced by economic and political factors, such as commodity prices 1108 

and energy policies. Uncertainties related to the extraction and transformation of fossil 1109 

resources may impact results. Greenhouse gas emissions associated with the extraction and 1110 

combustion of fossil fuels are considered separately in the climate change indicator. The 1111 

depletion of fossil fuels is a complex process, influenced by geological, technological and 1112 

economic factors. 1113 

6. Consumption of non-renewable resources; Minerals and Metals - ADP for mineral and metal 1114 

resources, based on van Oers et al. 2002 as implemented in CML, v. 4.8 (2016). 1115 

• The ADP indicator for mineral and metal resources is like that for fossil resources, with 1116 

uncertainties related to reserve estimates and extraction rates. The complexity of the geology 1117 

of mineral and metal deposits makes it difficult to assess available resources accurately. 1118 

Technological advances in extraction and recycling may alter reserve estimates. Data on 1119 

mineral and metal resources may be influenced by geopolitical factors, such as conflicts and 1120 
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embargoes. The environmental impact of the extraction and processing of mineral and metal 1121 

resources, such as soil and water pollution, is not directly considered in this indicator.  1122 

2.9 SENSITIVITY ANALYSIS 1123 

Sensitivity analyses have been carried out on the calculations, either to consolidate the results and 1124 

check that variations in certain input data do not lead to different conclusions, to partially meet the 1125 

requirements of the ISO standard on uncertainties, or to assess potential levers for reducing 1126 

environmental impact. In addition, some sensitivity analyses are carried out in response to a specific 1127 

request from the CITEO customer (SA1 and SA2).  1128 

 1129 

The following sensitivity analyses were carried out for packaging: 1130 

• SA1: Variation in the rate of recycled and incorporated material for certain materials 1131 

• SA2: Asian origin of primary packaging 1132 

• SA3: Increased pack volume for the PET/Cardboard blister family, without hugging the product 1133 

 1134 

These analyses are presented in Section 4 1135 

2.10 TYPE OF CRITICAL REVIEW 1136 

To comply with the recommendations of ISO 14040, ISO 14044 and ISO 14071, and in view of the 1137 

above-mentioned communication objectives, the LCA of packaging is subject to an external critical 1138 

review by an examiner. 1139 

CITEO commissioned QUANTIS to carry out the critical review: 1140 

- Panel Chairman: Colin JURY - QUANTIS - jury.colin@quantis.com 1141 

- Packaging expert: Christophe MORIN - PACK AGILE - c.morin@packagile.fr 1142 

- LCA expert: Gonzalo HUAROC - POLE ECO-CONCEPTION - France gonzalo.huaroc@eco-1143 

conception.fr 1144 

 1145 

The conclusion of the critical review is detailed in Section 6 1146 

 1147 

The critical review process for an ISO 14040 and 14044 product life cycle assessment (LCA) report 1148 

involves a full evaluation of the report by an independent expert to ensure that the study meets the 1149 

standards set by ISO. The review process assesses the overall quality of the report, including the 1150 

completeness of the data, the methodology used and the validity of the conclusions. The reviewer also 1151 

assesses the transparency and objectivity of the report and ensures that the study complies with the 1152 

guidelines set out in ISO standards 14040 and 14044.  1153 

A first report (called V1) was submitted to the reviewer, who read it and then compiled the remarks and 1154 

comments in a report available in the appendix. The editors of this report took these comments into 1155 

account and made the necessary changes to propose a second version of the report (called V2), which 1156 

will be reread one last time before being submitted to the reviewer, who will then issue a final critical 1157 

review opinion, available at the end of the report. 1158 

  1159 

mailto:jury.colin@quantis.com
mailto:c.morin@packagile.fr
mailto:gonzalo.huaroc@eco-conception.fr
mailto:gonzalo.huaroc@eco-conception.fr
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3 LIFE CYCLE INVENTORY 1160 

The following section describes the packaging systems studied and all the data and assumptions used 1161 

to model them. 1162 

 1163 

All the data included in the system's boundaries have been processed: the following LCIs make it 1164 

possible to consider each piece of data required to model the system under study in a specific or 1165 

generic way (in addition to assumptions if necessary). 1166 

 1167 

The colour legend below has been used in the tables in this section to make them easier to understand:  1168 

• In bold orange, data has been created by EVEA in previous projects or based on bibliography. 1169 

The life cycle inventories (LCIs) for these specific data are reported in Section 3.3. 1170 

 1171 

The recycled content and end-of-life of primary, industrial and commercial (secondary and tertiary) 1172 

packaging are considered using the Circular Footprint Formula (CFF) (see Section 2.5). 1173 

 1174 

The following sections contain descriptions of the following components and packaging materials: 1175 

• Primary packaging, 1176 

• Their ICPs between the packaging plant and the point of sale, 1177 

• Inventories of materials, manufacturing and finishing processes specific to the project, 1178 

• The transport scenarios considered, 1179 

• End-of-life (recycling, incineration, landfill) of primary packaging, ICPs and production offcuts.  1180 

3.1 - PRIMARY PACKAGING COMPONENTS AND MATERIALS BY 1181 

PACKAGING SYSTEM 1182 

3.1.1 GENERAL HYPOTHESES 1183 

For the sake of readability and clarity, the assumptions applying to each of the packaging systems are 1184 

explained once below to lighten the reading of the following tables and to focus on the assumptions 1185 

specific to each of the packaging systems. Where assumptions are specific to certain packaging 1186 

systems, these are discussed in the next Section 3.1.2 for an overall view. 1187 

 1188 

Sample N° Scenario 
[7] [8]  

Product 
number 

Material 
[1] [6]  

Component 
weight (g) [2]  

Percentage 
of recycled 

material (%) 
[5] [10]  

Percentage 
scrap in 

production 
(%) [2] [3]  

Manufacturi
ng process 

[6]  

Finishing 
process 

[6] [4]  

Finishin
g 

surface 
(cm²) 

Total 
mass 

(g) 

Volume 
(cm3) [9]  

Total mass / 
volume 
(g/cm3) 

 1189 

[1]  For raw materials, "market for" background data was used, which includes an average supply 1190 

transport for the geography under consideration as well as an average of raw material 1191 

production data that reflects the industrial reality of the market. For the geography under 1192 

consideration, "RER" data was used because in the case of CITEO's customers who market 1193 

packaging in France, the origin of raw materials is generally European. A sensitivity analysis 1194 

was carried out to study an Asian origin of raw materials. If "RER" data is not available, "GLO" 1195 

data has been selected. For manufacturing processes, only "RER" data were selected unless 1196 

contraindicated for a particular packaging system (VR). 1197 
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[2]  The quantity of material included in the "Component mass (g)" column does not include the 1198 

quantity of scrap, which is added separately with the specific ratio in the "Percentage of 1199 

production scrap" column. (VR) 1200 

[3]  Not all customers have provided scrap rates for their various manufacturing processes. This 1201 

parameter is important for several types of packaging, particularly those made from cardboard 1202 

with a rectangular shape, or which are perforated in places. These scrap rates are specific to 1203 

packaging design and apply to all die-cut parts of flat cardboard or plastic film used in primary 1204 

packaging. The following approach has therefore been adopted:  1205 

a. Customer-specific scrap rates were used when this information was provided and 1206 

deemed consistent after cross-referencing with the physical samples received by EVEA 1207 

(VR), 1208 

b. If the customer did not provide a specific scrap rate, EVEA estimated the scrap rate 1209 

based on the packaging samples received. The "surface area" approach was adopted, 1210 

i.e. the surface area covered by the maximum dimensions of the packaging in two 1211 

orthogonal directions was subtracted from the actual surface area occupied by the 1212 

packaging to obtain the scrap surface area and therefore the maximum production scrap 1213 

rate (R), (EVEA assumption). 1214 

c. In addition to the scrap rates specific to the design, scrap rates specific to the 1215 

manufacturing processes were applied. These generic scrap rates were used from the 1216 

transformation inventory data in ecoinvent.  1217 

• For the plastic injection process, the scrap rate applied is taken from the ecoinvent 1218 

database, i.e. 0.6%. (VR) 1219 

• For the extrusion process, the scrap rate applied is taken from the ecoinvent 1220 

database, i.e. 2.4%. (VR) 1221 

• For the thermoforming process, the scrap rate applied is taken from the ecoinvent 1222 

database, i.e. 6%. (VR) 1223 

• For the flowpacking process, the scrap rate applied has been estimated at 2% by 1224 

EVEA. (R)  1225 

• For cellulose, a scrap rate of 1% has been applied (value shared by a confidential 1226 

manufacturer) but these "material" scraps are reintegrated into the following cycle. 1227 

No material scrapes are therefore considered, but electrical and water losses are 1228 

(R) 1229 

[4]  Assumptions have been made concerning the finishing data:  1230 
a. Not all customers have provided surfaces for the various finishing processes. These 1231 

surfaces are specific to packaging design. The following approach was therefore 1232 

adopted:  1233 

- Customer specific surface finishes have been used where this information has 1234 

been provided and found to be consistent after cross-referencing with physical 1235 

samples received by EVEA. (VR) 1236 

- If the customer does not provide a specific scrap rate, EVEA has estimated the 1237 

scrap rate based on the packaging samples received. (VR) (EVEA assumption) 1238 

- For all scenarios, a coverage rate of 100% of the finishing processe was 1239 

considered (maximum EVEA assumption). (VR)  1240 

b. Two printing technologies are used: offset printing and flexographic printing. As life cycle 1241 
inventories are not available in the ecoinvent database, EVEA has generated specific 1242 
inventories for these data. These specific data are reported in Section3.3. (VR) 1243 

c. Heat-sealing varnish: The cardboard/PET blisters (reference packs) use heat-sealing 1244 
varnish to bond the PET blister to the cardboard card. No customer was able to provide 1245 
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specific data on the composition of a heat-sealing varnish. The proxy "Polyurethane 1246 
adhesive {GLO}| market for polyurethane adhesive | Cut-off, S" was therefore used for 1247 
all the scenarios because commercial productsx,xi of water-based heat-sealing varnish, 1248 
specifically designed for heat-sealing PET or PVC to cardboard, are formulated on a 1249 
polyurethane basis. Not all customers were able to collect the mass of heat-sealing 1250 
varnish used, but this mass was estimated at 3% relative to the mass of cardboard for 1251 
one customer (6 g/m² minimum according to one varnish manufacturerxii for a 200 g/m² 1252 
cardboard). The conservative assumption of applying a mass of 10 g/m², i.e. a rate of 1253 
5%, to all PET/cardboard blisters was made. (R) 1254 

d. Gloss varnish: no customer was able to provide specific data on the composition of a 1255 
gloss varnish. The proxy "Acrylic varnish, with water, in 53% solution state {RER}| 1256 
market for acrylic varnish, with water, in 53% solution state | Cut-off, S" was therefore 1257 
used for all scenarios. (R) 1258 

[5]  Integration of recycled material: the R1 factor is explained in the CFF, see Section  2.5. 1259 
Note: All R1s are set at 0% in the base case so as not to favour the specific choices of each 1260 
customer and to compare the intrinsic designs for each scenario on an equal footing. R1 recycling 1261 
rates will be arbitrarily set at 50% in a dedicated sensitivity analysis. (VR)  1262 
[6]  The material data, process data and finish data are the ecoinvent data called up for the 1263 

component. Some data may be data that has been created by EVEA. Details of the 1264 
background data used in this project are given in Table 10. (VR) 1265 

[7]  The same transport scenario is considered for all the scenarios between the packaging plant 1266 
and the point of sale of the product, i.e. 500 km by lorry according to the data "Transport, freight, 1267 
lorry >32 metric ton, EURO6 {RER}| transport, freight, lorry >32 metric ton, EURO6 | Cut-off, 1268 
S". This process is therefore called up for each package, for 500km and for the mass of the 1269 
packaging system concerned (including primary, secondary and tertiary packaging). xiii (VR)  1270 

[8]  The same transport scenario is considered for all scenarios between the production plant and 1271 
the packaging plant, i.e. 300 km by lorry (recommendation in section 7.14.2 of the PEFix) 1272 
according to the data "Transport, freight, lorry >32 metric ton, EURO6 {RER}| transport, freight, 1273 
lorry >32 metric ton, EURO6 | Cut-off, S". This process is therefore called up for each package, 1274 
for 300km and for the mass of the packaging system concerned (including primary packaging 1275 
only). (VR)  1276 
 1277 

[9]  The data associated with packaged volume is either collected by CITEO's customers or by 1278 
EVEA via the packaging samples supplied. Table 9 details how the information is collected for 1279 
packaged volume. Where EVEA collects packaged volume, different methods are used 1280 
depending on the type of packaging.  1281 

a. Parallelepiped packaging: this is the simplest case, as all you must do is measure the 1282 
length, width and height, then multiply these quantities together to obtain the packaged 1283 
volume. 1284 

b. Complex shape packaging 1285 
- Impermeable: if the packaging is made of a material that can hold water, then the 1286 

volume is calculated by measuring the mass of water it can hold, and the volume is then 1287 
obtained using the density of the water. 1288 

- Permeable: if the packaging is not water-resistant, then a similar method is used, 1289 
except that here the packaging is filled with powdered sugar. In the same way, the mass of 1290 
sugar that can be accommodated is measured. Then, using the density of the powdered 1291 
sugar, the packaged volume is determined.  1292 

[10]  Recyclability of components: the R2 factor is explained in the CFF, see Section 2.5, and 1293 
is detailed in Table 13. For all packaging, single-material packaging was considered recyclable 1294 
at the rates in force in France, see Table 15. In the case of multi-material packaging, the main 1295 
component was considered recyclable and the secondary components non-recyclable unless 1296 
they were easily separable and effectively separated. The "PET/cardboard blister pack" 1297 
reference packaging is not considered recyclable if the mass of cardboard is less than 70% of 1298 
the total mass of the packaging. The value of 70% is the one envisaged in the PPWR update, 1299 
which was adopted in 2025. If the mass of cardboard represents more than 70% of the total 1300 
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mass, then the cardboard part is considered recyclable, but the PET shell is not considered 1301 
recyclable. The recyclability of each packaging component considered in this study is detailed 1302 
Table 13 1303 

 1304 

For each of the packaging systems studied, here is the source of the data and additional 1305 

description: 1306 

• All components, material data, manufacturing and finishing processes are derived from data 1307 

provided by CITEO's customers.  1308 

Note: Most customers were able to provide samples to EVEA. Based on these samples, EVEA 1309 

was able to verify the data collected by the customers and collect any additional data that the 1310 

customer had not been able to collect. (VR) 1311 

3.1.2 SPECIFIC HYPOTHESES  1312 

Where there are assumptions specific to certain packages, these are discussed in this section. 1313 

• The data associated with the process of shaping a flexible polymer, « flowpackage »:  1314 

o It is assumed that both sides of the packaging undergo this treatment (welding). For 1315 

some packs, only one side is welded. Consequently, 50% of this shaping is applied so 1316 

that the model is representative of the packaging in question. (R) 1317 

o A production scrap rate of 2% has been arbitrarily applied for this process. (R) 1318 

• For packaging family 5, moulded cellulose trays, shaping (thermoforming) is included in the 1319 

specific data collected. (VR) 1320 

3.1.3 FOREGROUND DATA FOR PRIMARY PACKAGING 1321 

To give an overall view of the differences between the primary packaging and the masses 1322 

involved,Table 8 below shows the composition and masses of each primary packaging. A colour code 1323 

has been used to reflect the reliability of the data collected. The legend of this colour code is detailed 1324 

Table 91325 
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 1326 

Samp
le N° Scenario 

Produc
t 

numbe
r 

Material 
Compone
nt weight 

(g) 

Percentag
e of 

recycled 
material 

(%) 

Percentage 
scrap in 

production 
(%) 

Manufacturing 
process  Finishing process 

Finishin
g 

surface 
(cm²) 

Total 
mass 

(g) 

Volume 
(cm3) 

Total mass 
/ volume 
(g/cm3) 

Yes  

1 
Cardboard 

blister + 
PET 

1.1 
Flat cardboard 3,3 100% 11% Cardboard cutting Heat-seal varnish + 

Offset printing 234 7,0 95,3 0,073 
aPET 3,7 100% 6% Thermoforming 

 Yes 1.2 
Flat cardboard 3,9 100% 1% Cardboard cutting Heat-seal varnish + 

Offset printing 236 5,9 50,0 0,118 
aPET 2,0 0% 6% Thermoforming 

 Yes 1.3 
Flat cardboard 3,1 0% 3% Cardboard cutting Heat-seal varnish + 

Offset printing 180 4,4 25,1 0,176 
aPET 1,3 70% 6% Thermoforming 

 Yes 1.4 
Flat cardboard 8,5 0% 1% Cardboard cutting Heat-seal varnish + 

Offset printing 674 18,8 168,6 0,111 
aPET 10,3 0% 6% Thermoforming 

 Yes 1.5 
Flat cardboard 8,5 0% 1% Cardboard cutting Heat-seal varnish + 

Offset printing 674 23,0 352,0 0,065 
aPET 14,5 0% 6% Thermoforming 

No 

2 
Reverse 
blister 
pack 

2.1 Flat cardboard 8,0 48% 15% Cardboard cutting Offset printing 230 8,0 88,7 0,090 
Yes 2.2 Flat cardboard 7,5 95% 17% Cardboard cutting Offset printing 512 7,5 56,0 0,134 
Yes 2.3 Flat cardboard 7,8 100% 34% Cardboard cutting Offset printing 206 7,8 85,4 0,091 
No 2.4 Flat cardboard 18,4 100% 6% Cardboard cutting Offset printing 494 18,4 436,6 0,042 

No  2.5 
Flat cardboard 12,0 88% 7% Cardboard cutting 

Offset printing 
242 

12,1 167,4 0,073 
PP 0,1 0% 20% Extrusion - 

Yes 2.6 Flat cardboard 8,1 88% 3% Cardboard cutting Offset printing 298 8,1 106,1 0,077 
Yes 

3 Cardboard 
case 

3.1 Flat cardboard 12,1 100% 26% Cardboard cutting Offset printing 636 12,1 382,5 0,032 
No 

3.2 
Flat cardboard 36,8 30% 34% Cardboard cutting 

Offset printing  
661 

56,9 902,7 0,063 
No Corrugated 

cardboard 20,1 100% 2% Cardboard cutting - 

Yes 3.3 Flat cardboard 9,9 95% 24% Cardboard cutting Offset printing 506 9,9 130,0 0,076 
Yes 3.4 Flat cardboard 8,8 100% 45% Cardboard cutting Offset printing 245 8,8 85,4 0,103 
Yes 3.5 Flat cardboard 20,3 0% 12% Cardboard cutting Offset printing 793 20,3 255,0 0,080 

No  4 Cardboard 
+ straps 4.1 

Flat cardboard 21,7 0% 5% Cardboard cutting Offset printing 340 
25,2 105,5 0,239 

Nylon 2,0 0% 5% Injection - - 
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LDPE  1,5 0% 5% Extrusion - - 

 No 5 Moulded 
cellulose 5.1 

Cellulose 8,0 100% 1% Cellulose 
thermoforming - - 

8,3 146,5 0,057 
aPET  0,3 0% 2,40% Extrusion Flexo printing 96 

 Yes 6 
Flexible 

paper.PP 
transp 

6.1 

Paper 1,5 0% 

1% 

Lamination Offset printing 240 

2,0 149,0 0,013 PP 0,4 0% Extrusion + 
lamination Gloss varnish 240 

Pu glue 0,1 0% - - - 

Yes  7 
Flexible 

paper.PE 
opaque 

7.1 
Paper 1,8 0% 1% Flowpackage  Offset printing 240 

2,4 126,0 0,019 
LDPE film 0,6 0% 2,40% Extrusion - - 

 Yes 

8 Flexible PP 

8.1 
PP 5,4 0% 1% 

Extrusion + 
flowpackage (1 

side) 
Flexo printing 315 

5,8 414,1 0,014 

Paper  0,4 0% 18% - -   

Yes  8.2 
PP 1,2 0% 1% Extrusion + 

flowpackage Offset printing 240 
1,3 85,4 0,015 

PU glue 0,1 0% 1% -     

 Yes 8.3 
PP 3,8 0% 0% Extrusion + 

flowpackage  
- - 

13,8 700,0 0,020 
Flat cardboard 10,0 0% 6% Cardboard cutting Offset printing 306 

 Yes 8.4 
PP 1,1 0% 1% Extrusion + 

flowpackage  Offset printing 240 
1,2 86,6 0,013 

Pu glue 0,1 0% 1% - Gloss varnish - 
No 

9 
Bulk 

without 
display 

9.1 Flat cardboard 43,0 80% 5% Cardboard cutting Offset printing 700 43,0 [1] 1120,0 0,038 
No 9.2 Flat cardboard 15,0 0% 5% Cardboard cutting Offset printing 467 15,0 [1] 500,0 0,030 

Yes  10 Bulk with 
display 10.1 

Flat cardboard 40,7 100% 44% Cardboard cutting Offset printing 1076 
43,1 [1] 1365,0 0,032 Paper 0,1 0% 5% Cardboard cutting Offset printing 17 

LDPE 2,3 0% 2% Extrusion - - 
Table 8 Summary table of primary packaging data 1327 
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[1] The notion of primary or secondary packaging for non-display bulk packaging is subtle. Primary 1328 

packaging for this impact category is not necessarily present on the shelves (although some 1329 

may be). On the other hand, this packaging is in direct contact with the product and can also 1330 

be considered as primary packaging. In this study, the decision was made to consider this 1331 

packaging as primary packaging, to facilitate comparison with other packaging (and to present 1332 

all the elements more easily in the same Table 8), even though this consideration may be open 1333 

to debate. 1334 

 1335 

The Table 8 , brings together all the key data associated with each primary packaging: material, 1336 

percentage of recycled material, percentage of production waste, etc. The various data come not only 1337 

from the collection files filled in by CITEO's customers but also from the samples supplied to EVEA 1338 

and then measured. The various items of information come not only from the collection files completed 1339 

by CITEO's customers but also from samples supplied to EVEA and then measured. These two 1340 

sources of information are invaluable for the collection of data specific to each packaging and make it 1341 

possible to differentiate a two-level scale on the reliability of the arbitrations carried out on the data: 1342 

very reliable (VR) and reliable (R). In the case where the customer has completed the data collection 1343 

file and EVEA has analysed the sample, the information collected is robust. This situation leads to two 1344 

cases:  1345 

• The value collected by the customer and by EVEA is identical or close, the value collected by 1346 

the customer is retained. This is the case leading to the most robust information and is identified 1347 

by the green colour code in Table 9. (VR) 1348 

• If the value collected by the customer and by EVEA are not identical or close enough, the value 1349 

collected by EVEA is used. This leads to robust information and is identified by the light green 1350 

colour code in Table 9. (VR) 1351 

In cases where the supplier has not collected the information and EVEA has been provided with a 1352 

sample to study. This makes it possible to reliably measure the essential information, which is 1353 

represented by the light-yellow colour in Table 9. This situation leads to a robust level of information 1354 

(R) 1355 

Finally, if the supplier has collected the information and communicated it via the collection file and no 1356 

sample has been provided to EVEA for verification purposes, this results in a level of information 1357 

reliability considered to be the least robust in Table 9. However, the reliability of this type of data is 1358 

sufficient to carry out an LCA (the data collected is not always verified using samples). This situation 1359 

is represented by the light orange colour code (R). 1360 

 1361 

Legend 
Collected by the supplier and 

measured by EVEA from the samples, 
supplier value used 

Collected by the supplier and 
measured by EVEA from the samples, 

EVEA value retained 
Not collected by supplier and 

measured/estimated by EVEA from 
samples, EVEA value used 

Collected by the supplier, supplier 
value retained, EVEA was unable to 

verify 
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Generic ecoinvent rate applied  
Table 9 Legend for the source of information associated with Table 8 1362 

3.1.4 BACKGROUND DATA FOR PRIMARY PACKAGING 1363 

Table 10 represents the background data used for raw materials, processes and finishes. These data 1364 

were either taken directly from ecoinvent or were created by EVEA (shown in bold orange) in previous 1365 

projects or based on bibliography. The data created by EVEA is detailed in the 3.3 section.  1366 

 1367 

Data name 
R1  
(% 

recycled 
content) 

Background data used in 
modelling 

Transport data (market) 

Raw materials 

aPET 0% 
Polyethylene terephthalate, granulate, 

amorphous {RER}| polyethylene terephthalate 
production, granulate, amorphous | Cut-off, S 

Same transport scenario as in "Polyethylene 
terephthalate, granulate, amorphous {GLO}| 

market for polyethylene terephthalate, 
granulate, amorphous | Cut-off, U". 

aPET 50% 
Polyethylene terephthalate amorphous 

recycled 50% {RER}| market | EVEA CFF - 
v3.10 

Same transport scenario as in "Polyethylene 
terephthalate, granulate, amorphous {GLO}| 

market for polyethylene terephthalate, 
granulate, amorphous | Cut-off, U". 

Corrugated 
cardboard 

0% 
Corrugated cardboard recycled 0% {RER}| 

market | EVEA CFF - v3.10 

Same transport scenario as in "Corrugated 
board box {RER}| market for corrugated board 

box | Cut-off, U". 

Corrugated 
cardboard 

50% 
Corrugated cardboard recycled 50% {RER}| 

market | EVEA CFF - v3.10 

Same transport scenario as in "Corrugated 
board box {RER}| market for corrugated board 

box | Cut-off, U". 

Flat cardboard 0% 
Solid bleached and unbleached board carton 
{RER}| solid bleached and unbleached board 

carton production | Cut-off, S 

Same transport scenario as in "Solid bleached 
and unbleached board carton {RER}| market for 
solid bleached and unbleached board carton | 

Cut-off, U". 

Flat cardboard 50% 
Flat cardboard recycled 50% {RER}| market 

| EVEA CFF - v3.10 

Same transport scenario as in "Solid bleached 
and unbleached board carton {RER}| market for 
solid bleached and unbleached board carton | 

Cut-off, U". 

Cellulose 0% Cellulose R1=0% EVEA 
Same transport scenario as in "Sulfate pulp, 
unbleached {RER}| market for sulfate pulp, 

unbleached | Cut-off, U". 

Cellulose 50% Cellulose R1=50% EVEA 
Same transport scenario as in "Sulfate pulp, 
unbleached {RER}| market for sulfate pulp, 

unbleached | Cut-off, U". 

PU glue 0% 
Polyurethane adhesive {GLO}| market for 

polyurethane adhesive | Cut-off, S 
N/A 

LDPE 0% 
Polyethylene, low density, granulate {RER}| 

polyethylene production, low density, granulate 
| Cut-off, S 

Same transport scenario as in "Polyethylene, 
low density, granulate {GLO}| market for 

polyethylene, low density, granulate | Cut-off, 
U". 

LDPE 50% 
Polyethylene low density recycled 50% 

{RER}| market | EVEA CFF - v3.10 

Same transport scenario as in "Polyethylene, 
low density, granulate {GLO}| market for 

polyethylene, low density, granulate | Cut-off, 
U". 

Nylon 0% 
Nylon 6-6 {RER}| market for nylon 6-6 | Cut-off, 

S 
N/A 

Paper 0% 
Kraft paper {RER}| kraft paper production | Cut-

off, S 
Same transport scenario as in "Kraft paper 
{RER}| market for kraft paper | Cut-off, U 

Paper 50% 
Kraft paper recycled 50% {RER}| market | 

EVEA CFF - v3.10 
Same transport scenario as in "Kraft paper 
{RER}| market for kraft paper | Cut-off, U". 

PP 0% 
Polypropylene, granulate {RER}| polypropylene 

production, granulate | Cut-off, S 

Same transport scenario as in "Polypropylene, 
granulate {GLO}| market for polypropylene, 

granulate | Cut-off, U". 

PP 50% 
Polypropylene recycled 50% {RER}| market 

| EVEA CFF - v3.10 

Same transport scenario as in "Polypropylene, 
granulate {GLO}| market for polypropylene, 

granulate | Cut-off, U". 

ICP raw materials 

aPET 0% 
Polyethylene terephthalate, granulate, 

amorphous {RER}| polyethylene terephthalate 
production, granulate, amorphous | Cut-off, S 

Same transport scenario as in "Polyethylene 
terephthalate, granulate, amorphous {GLO}| 

market for polyethylene terephthalate, 
granulate, amorphous | Cut-off, U". 
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LDPE film 0% 
Polyethylene, low density, granulate {RER}| 

polyethylene production, low density, granulate 
| Cut-off, S 

Same transport scenario as in "Polyethylene, 
low density, granulate {GLO}| market for 

polyethylene, low density, granulate | Cut-off, 
U". 

Corrugated 
cardboard 

0% 
Corrugated cardboard recycled 0% {RER}| 

market | EVEA CFF - v3.10 

Same transport scenario as in "Corrugated 
board box {RER}| market for corrugated board 

box | Cut-off, U". 

Pallet 0% 
EUR-flat pallet {RER}| market for EUR-flat 

pallet | Cut-off, S 
N/A 

Paper 0% 
Kraft paper {RER}| kraft paper production | Cut-

off, S 
Same transport scenario as in "Kraft paper 
{RER}| market for kraft paper | Cut-off, U 

Manufacturing processes 

Cardboard cutting N/A Already included in material data N/A 

Extrusion N/A 
Extrusion, plastic film {RER}| extrusion, plastic 

film | Cut-off, S 
N/A 

Flowpackage N/A Flowpackage {RER} EVEA N/A 

Injection N/A 
Injection moulding {RER}| injection moulding | 

Cut-off, S 
N/A 

Lamination N/A Lamination {RER} (without binder) EVEA N/A 

Thermoforming N/A 
Thermoforming of plastic sheets {GLO}| market 
for thermoforming of plastic sheets | Cut-off, S 

N/A 

Cellulose 
thermoforming 

N/A Already included in material data N/A 

Finishing processes 

Offset printing N/A Offset printing RER EVEA N/A 

Flexo printing N/A Flexographic printing {GLO} EVEA N/A 

Gloss varnish 0% 
Acrylic varnish, with water, in 53% solution 
state {RER}| market for acrylic varnish, with 

water, in 53% solution state | Cut-off, S 
N/A 

Heat-sealing 
varnish 

0% 
Acrylic varnish, with water, in 53% solution 
state {RER}| market for acrylic varnish, with 

water, in 53% solution state | Cut-off, S 
N/A 

Table 10 Background data used in modelling for raw materials, manufacturing process and 1368 
finishes 1369 

3.1.5 WEIGHT OF PACKAGING SYSTEMS (PRIMARY + ICP) 1370 

Figure 4 shows the mass of primary packaging as a function of its composition for one CSU (in the 1371 

specific case of bulk, the CSU is the entire bulk pack, which may contain several products).  1372 
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 1373 
Figure 4 Pack weights for 1 CSU (in g) 1374 

The graphFigure 4 does not allow us to highlight generalities or trends by packaging type, especially 1375 

as the UVCs presented here are not comparable with each other (not the same products, so different 1376 

dimensions). However, the mass of ICP is much greater than the mass of primary packaging for all 1377 

scenarios.  1378 

To get a better idea of a potential trend, the same graph is shown for the FU considered in this study 1379 

at Figure 51380 
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 1381 

 1382 
Figure 5 Weight of packaging per 1 cm3 packed (in g) 1383 

Figure 5 , shows significant trends in packaging mass by type. The PET/cardboard blister reference 1384 

scenario has the highest overall ratio of packaging mass to packed volume (0.50 g/cm3packed on 1385 

average), followed by family 2: reverse blisters (0.32 g/cm3 packed on average), then cardboard 1386 

cases (family 3) with an average of 0.24 g of packaging per cm3 packed.  1387 

In addition, families 8 and bulk (9 and 10 together) appear to offer the best "pack mass/packed 1388 

volume" performance. These families respectively have an average ratio of 0.16 and 0.10 g per 1389 

cm3packed.  1390 

Families 4, 5, 6 and 7 have an intermediate ratio and are represented by only one sample, so it is not 1391 

possible to establish a relevant average. However, family 4 has a very high ratio (0.47 g/cm3packed), 1392 

which is because this packaging does not really have a packed volume (volume of the product). The 1393 

ratio for family 5 (0.31 g/cm3packed) is close to the average for families 2 and 3: cardboard packaging 1394 

families. Families 6 and 7 (0.13 and 0.15 g/cm3 packed) have a ratio very close to the average for 1395 

family 8: flexible PP packaging. 1396 

Nonetheless, there is considerable variability in the number of samples representing each family, which 1397 

needs to be considered when analysing the average ratios.   1398 

3.2 COMPONENTS AND MATERIALS FOR INDUSTRIAL AND 1399 

COMMERCIAL PACKAGING PER PACKAGE 1400 

3.2.1 GENERAL HYPOTHESES 1401 

For the sake of readability and clarity, the assumptions that apply to each packaging system are 1402 

explained below only once, to lighten the reading of the following tables and focus on the assumptions 1403 

specific to each packaging system. 1404 
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N° Scenario 
Product 
number Category 

Material 
+ 

process 
[1] [3] [4]  

No. of packs I in 
pack II and/or III 

Packing weight II or 
III (g) 
[2] [6]  

Total mass 
of 

packaging II 
and III per I 

(g) 
 1405 

[1]  For raw materials, "market for" data has been used, which includes an average supply transport 1406 

for the geography under consideration as well as an average of raw material production data 1407 

which reflects the industrial reality of the market. For the geography under consideration, "RER" 1408 

data was used because the raw materials suppliers are in Europe. If "RER" data is not available, 1409 

"GLO" data has been selected. (VR) 1410 

[2]  The quantity of material included in the "Mass of packaging II or III (g)" column does not include 1411 

the quantity of waste, which is considered directly in the ecoinvent data used (cardboard 1412 

materials) or added for converted materials: 2.4% for LDPE film extrusion and 6% for PET tray 1413 

thermoforming. (VR) 1414 

[3]  Integration of recycled material: the R1 factor is explained in the CFF, see Section 2.5. 1415 
Note: All R1s are set at 0% so as not to favour the specific choices of each customer and to 1416 
compare the intrinsic designs for each scenario on an equal footing (VR). 1417 

[4]  Recyclability of components: the R2 factor is explained in the CFF, see Section 2.5. All ICP 1418 
components are considered recyclable without exception, in line with the rates in force in France 1419 
(see Table 15). 1420 

[5]  The material data is the ecoinvent or EVEA data called up for the component. The background 1421 
data is detailed in Table 10. Note that the shaping processes for ICP materials are directly 1422 
included in the material data:  1423 

a. aPET thermoformed corresponds to PET material that has been shaped using a 1424 
thermoforming process. Scraps are considered. 1425 

b. LDPE film corresponds to LDPE material with a film extrusion process, with associated 1426 
scraps rate (VR). 1427 

[6]  The quantity of LDPE film required per pallet is the same for all types of packaging. This is an 1428 
average of all the LDPE masses supplied during data collection. This choice is in line with the 1429 
objectives of the study, since the aim here is to consider the ICPs without penalising a primary 1430 
packaging due to poor palletising practices. In the same way, all pallets are 25kg (Europe format 1431 
pallet) and used 25 times on average (source: ix). (VR) 1432 

3.2.2 SUMMARY TABLE OF ICP 1433 

To give an overview of the differences between the ICP systems, and in particular the masses involved 1434 

and the optimisation of palletisation associated with a primary packaging design, the following Table 1435 

11 shows the composition and masses of each ICP.  1436 

 1437 

N° Scenario 
Product 
number Category 

Material + 
process  

No. of packs I in 
pack II or III 

Packing 
weight II or III 

(g) [3]  

Total mass 
of 

packaging 
II and III per 

I (g) [3]  

1 Cardboard 
blister + PET 

1.1 
II 

Corrugated 
cardboard 

6 70 
38,7 III LDPE film 936 300 

III Pallet 936 25000 

1.2 

II 
Corrugated 
cardboard 

160 604 

17,1 
II 

Corrugated 
cardboard 

20 68 

III LDPE film 2560 300 
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III Pallet 2560 25000 

1.3 

II thermoformed aPET 12 12 

12,5 
II 

Corrugated 
cardboard 

12 71 

III LDPE film 4512 300 
III Pallet 4512 25000 

1.4 

II 
Corrugated 
cardboard 

4 74 

79,4 II 
Corrugated 
cardboard 

24 409 

III LDPE film 576 300 
III Pallet 576 25000 

1.5 [1]  

II 
Corrugated 
cardboard 

4 74 

79,4 II 
Corrugated 
cardboard 

24 409 

III LDPE film 576 300 
III Pallet 576 25000 

2 Reverse blister 
pack 

2.1 

II 
Corrugated 
cardboard 

12 89 

22,0 
II 

Corrugated 
cardboard 840 600 

III 
Corrugated 
cardboard 315 1200 

III LDPE film 2520 300 
III Pallet 2520 25000 

2.2 
II 

Corrugated 
cardboard 10 80 

18,1 
III LDPE film 2500 300 
III Pallet 2500 25000 

2.3 

II 
Corrugated 
cardboard 160 604 

17,1 II 
Corrugated 
cardboard 20 68 

III LDPE film 2560 300 
III Pallet 2560 25000 

2.4 
II 

Corrugated 
cardboard 4 120 

70,5 
III LDPE film 624 300 
III Pallet 624 25000 

2.5 

II 
Corrugated 
cardboard 22 112 

9,9 II Paper 5544 1200 
III LDPE film 5544 300 
III Pallet 5544 25000 

2.6 

II Corrugated 
cardboard 

18 108 

10,4 II Paper 6048 1200 
III LDPE film 6048 300 
III Pallet 6048 25000 

3  
 Cardboard 

case 

3.1 
II 

Corrugated 
cardboard 

4 90 
55,8 

III LDPE film 760 300 
III Pallet 760 25000 

3.2 

II 
Corrugated 
cardboard 

48 356 

72,5 II 
Corrugated 
cardboard 

432 2800 

III LDPE film 432 300 
III Palette 432 25000 

3.3 
II 

Corrugated 
cardboard 

10 63 
14,7 

III LDPE film 3000 300 
III Pallet 3000 25000 

3.4 

II 
Corrugated 
cardboard  

160 604 

17,1 
II 

Corrugated 
cardboard 20 68 

III LDPE film 2560 300 
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III Pallet 2560 25000 

3.5 

II Corrugated 
cardboard 

4 74 

79,4 II Corrugated 
cardboard 

24 409 

III LDPE film 576 300 
III Pallet 576 25000 

4 
Cardboard + 

straps 
4.1 [2]  

II Corrugated 
cardboard 

11 89 

24,0 
II Corrugated 

cardboard 
770 600 

II Corrugated 
cardboard 

289 1200 

III LDPE film 2310 300 
III Pallet 2310 25000 

5 
Moulded 
cellulose 5.1 

II Corrugated 
cardboard 

4 63 
36,8 III LDPE film 1200 300 

III Pallet 1200 25000 

6 Transp flexible 
paper.PP  

6.1 

II Corrugated 
cardboard  

160 604 

17,1 II 
Corrugated 
cardboard 

20 68 

III LDPE film 2560 300 
III Pallet 2560 25000 

7 Opaque flexible 
paper.PE  

7.1 

II Corrugated 
cardboard  

160 604 

17,1 II 
Corrugated 
cardboard  

20 68 

III LDPE film 2560 300 
III Pallet 2560 25000 

8 Flexible PP 

8.1 
II 

Corrugated 
cardboard 

25 211 
33,7 III LDPE film 1000 300 

III Pallet 1000 25000 

8.2 

II 
Corrugated 
cardboard 

160 604 

17,1 II 
Corrugated 
cardboard 

20 68 

III LDPE film 2560 300 
III Pallet 2560 25000 

8.3 
II 

Corrugated 
cardboard 

6 110 
57,4 III LDPE film 648 300 

III Pallet 648 25000 

8.4 

II 
Corrugated 
cardboard  

160 604 

17,1 II 
Corrugated 
cardboard  

20 68 

III LDPE film 2560 300 
III Pallet 2560 25000 

 9 
 Bulk without 

display 

9.1 
II 

Corrugated 
cardboard 

3 80 
70,6 III LDPE film 576 300 

III Pallet 576 25000 

9.2 
II 

Corrugated 
cardboard 

50 364 
26,0 III LDPE film 1350 300 

III Pallet  1350 25000 

10 
Bulk with 

display 10.1 
II 

Corrugated 
cardboard 

18 552 
100,9 III LDPE film 360 300 

III Pallet 360 25000 

Table 11 Summary table of information relating to ICPs 1438 

[1]  In the case of packaging 1.5, as the pelletising plan was not provided, it is identical to packaging 1439 

1.4. This consideration is consistent since the two products have very similar packaging in terms 1440 
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of size, are produced by the same manufacturer and package two products of the same brand 1441 

(VR). 1442 

[2]  For the "4.1 cardboard + straps" packaging, the palletising plan was not provided at the time of 1443 

data collection. As a result, it is approximated by the layout of the ICPs for product 2.1. These 1444 

two items are produced by the same manufacturer, which implies consistent palletising 1445 

practices. As the products have different dimensions, a ratio between the maximum volume of 1446 

the two products is applied so that a consistent number of "4.1 cardboard + straps" packages 1447 

fit into a grouping box designed for the 2.1 package. Similarly, the same number of grouping 1448 

boxes are placed on the pallet.  1449 

[3]  The masses presented in the column "Packaging II or III mass (g)" correspond to the masses 1450 
used in the LCI for all secondary and tertiary packaging, except for pallets, which are used 25 1451 
times and therefore have a mass divided by 25 in the LCI. On the other hand, the calculation in 1452 
the column "Total mass of packaging II and III per I (g)" considers the mass of the entire pallet 1453 
and corresponds to the mass of secondary and tertiary packaging transported. 1454 

3.3 SPECIFIC MATERIALS, MANUFACTURING PROCESSES AND 1455 

FINISHING PROCESSES  1456 

The data created by EVEA for materials, finishing and manufacturing processes are listed below. Some 1457 

data will be used later in the report (for the end-of-life of certain materials) but are nevertheless 1458 

presented here. To ensure that the report is easy to read, an explanation of how each item of data was 1459 

obtained has been appended. Readers can use the cross-references below to consult the inventory 1460 

used to generate each datum.  1461 

 1462 

Raw materials:  1463 

• Polyethylene terephthalate amorphous recycled 50% {RER}| market | EVEA CFF - v3.10 1464 
→ see Appendix 7.2.1 1465 

• Corrugated cardboard recycled 0% {RER}| market | EVEA CFF - v3.10 → see Appendix 1466 
7.2.2 1467 

• Corrugated cardboard recycled 50% {RER}| market | EVEA CFF - v3.10 → see Appendix 1468 
7.2.2 1469 

• Flat cardboard recycled 50% {RER}| market | EVEA CFF - v3.10 → see Appendix 7.2.3 1470 

• Cellulose R1=0% → see Appendix 7.2.4 1471 

• Cellulose R1=50% → see Appendix 7.2.4 1472 

• Polyethylene low density recycled 50% {RER}| market | EVEA CFF - v3.10 → see 1473 
Appendix 7.2.5 1474 

• Kraft paper recycled 50% {RER}| market | EVEA CFF - v3.10 → see Appendix 7.2.6 1475 

• Polypropylene recycled 50% {RER}| market | EVEA CFF - v3.10 → see Appendix 7.2.7 1476 
 1477 

Manufacturing processes:  1478 

• Flowpackage {RER} EVEA → see Appendix 7.2.8 1479 

• Lamination {RER} (without binder) EVEA → see Appendix 7.2.9 1480 
 1481 

Finishes:  1482 

• Offset printing RER EVEA → see Appendix 7.2.10 1483 

• Flexographic printing {GLO} EVEA → Appendix 7.2.11 1484 
 1485 

Electricity: 1486 

• Electricity, medium voltage {EN}| market for electricity, medium voltage - Scenario 1487 
2030 - EVEA → see Appendix 7.2.12 1488 
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3.4 UPSTREAM TRANSPORT OF RAW MATERIALS TO PACKAGING 1489 

AND/OR MANUFACTURING PLANTS  1490 

All the raw materials used in this project were modelled using ecoinvent "market for" data or modified 1491 

to correspond to market data (see Table 10). Market for" data includes the average transport of the 1492 

material to the point of consumption for a given geographical area. Packaging components may be 1493 

transported several times before arriving at the packaging site. As the number of transfers between the 1494 

various subcontractors and conversion sites and the transport distances depend on the choice and the 1495 

technical and economic constraints of each marketer and, to a lesser extent, on the design of the 1496 

packaging, the assumption has been made not to consider the impact of transport specific to this stage, 1497 

considering that the transport included in the "market for" data already covers this aspect. (R) 1498 

3.5 DOWNSTREAM TRANSPORT OF PACKAGING FROM PRODUCTION 1499 

PLANTS TO PACKAGING PLANTS 1500 

Once the various primary packaging components have been produced, they are shipped to the place 1501 

where the product is packaged. All packaging is transported by lorry over 300 km (described 1502 

aboveTable 12). The mass transported corresponds to the mass of the packaging system reduced to 1503 

one CSU (primary packaging one CSU).  1504 

 1505 

As mentioned in the exclusion criteria Table 3 , ICPs used to transport "empty" primary packaging (or 1506 

primary packaging components) from their production site to the product packaging site have not been 1507 

taken into account for two reasons: 1508 

• It was not possible to go back up the value chain when collecting the data, as there are n-4 1509 

contacts between EVEA and the manufacturers who would have this type of information. It 1510 

would not have been possible to have a homogeneous and robust data collection at this stage. 1511 

• This stage is more concerned with industry practices than with the eco-design of final packaging 1512 

and integrating this stage does not directly meet the objectives of this LCA. 1513 

 1514 

In addition, the packaging and packaging components are at this stage in a form optimised for 1515 

transport, thus reducing the quantity of ICP required. For example, cardboards are packaged flat, PET 1516 

blisters are not yet thermoformed and are packaged flat or are already thermoformed and can therefore 1517 

be stacked, and the same applies to cellulose blisters. 1518 

3.6 DOWNSTREAM TRANSPORT OF PACKAGING FROM PACKAGING 1519 

PLANTS TO POINTS OF SALE 1520 

Once the products (of various types here) have been packed in the primary packaging, they are packed 1521 

in ICPs (see Table 11) for shipping to the points of sale. All packaging is transported by lorry over 500 1522 

km (described below Table 12). The mass transported corresponds to the mass of the packaging 1523 

system per CSU (primary packaging + ICP for one CSU).  1524 

Truck (>32 T) 
Transport, freight, lorry >32 metric ton, EURO6 {RER}| transport, freight, lorry >32 metric ton, EURO6 | 

Cut-off, S 

Table 12 Transport data between packaging plant and point of sale 1525 
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3.7 END OF LIFE 1526 

Primary, secondary and tertiary packaging, as well as supply and distribution packaging, are 1527 

considered to end up in the household packaging waste stream, where they can be sorted for recycling 1528 

or sent for final treatment (landfill or incineration). 1529 

 1530 

The recyclability of primary packaging components is described in Table 13 . The end-of-life associated 1531 

with these recyclable components will therefore be recycling at the recyclability rates described in Table 1532 

15 , and a residual end-of-life corresponding to the remaining residual rate, which will be shared with 1533 

the incineration and landfill rate projected for 2030. Non-recyclable components have an end-of-life 1534 

that will be shared only between the incineration and landfill rates projected for 2030. The abbreviations 1535 

used in the "Justification" column of Table 13 are described in Table 14 1536 

 1537 

N° Scenario 
Product 
number 

Material 
Recyclable 

(yes/no) 
Justification 

1 Cardboard blister + PET 

1.1 

Flat 
cardboard 

no 
m<70% 

PET no NS 

1.2 

Flat 
cardboard 

no 
m<70% 

PET no NS 

1.3 

Flat 
cardboard 

yes 
m>70% 

PET no NS 

1.4 

Flat 
cardboard 

no 
m<70% 

PET no NS 

1.5 

Flat 
cardboard 

no 
m<70% 

PET no NS 

2 Reverse blister pack 

2.1 
Flat 

cardboard 
yes M 

2.2 
Flat 

cardboard 
yes M 

2.3 
Flat 

cardboard 
yes M 

2.4 
Flat 

cardboard 
yes M 

2.5 

Flat 
cardboard 

yes M 

PP no NS 

2.6 
Flat 

cardboard 
yes M 

3 Cardboard case 

3.1 
Flat 

cardboard 
yes M 

3.2 

Flat 
cardboard 

yes M 

Corrugated 
cardboard 

yes S=M 
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3.3 
Flat 

cardboard 
yes M 

3.4 
Flat 

cardboard 
yes M 

3.5 
Flat 

cardboard 
yes M 

4 Cardboard + straps 4.1 

Flat 
cardboard 

yes M 

Nylon no NS 

LDPE (bubble 
bag) 

yes SS 

5 Moulded cellulose 5.1 
Cellulose yes M 

PET lid no NS 

6 Transp flexible paper.PP 6.1 

Paper yes M 

PP no NS 

Pu glue no NS 

7 
Opaque flexible 

paper.PE  
7.1 

Paper yes M 

LDPE film no NS 

8 Flexible PP 

8.1 
PP yes M 

Paper  no NS 

8.2 
PP yes M 

PU glue no NS 

8.3 

PP yes M 

Flat 
cardboard 

yes SS 

8.4 
PP yes M 

Pu glue no NS 

9 Bulk without display 
9.1 

Flat 
cardboard 

yes M 

9.2 
Flat 

cardboard 
yes M 

10 Bulk with display 10.1 

Flat 
cardboard 

yes M 

Paper no NS 

LDPE yes SS 

Table 13 Primary packaging components considered recyclable in 2030 1538 

[1] Packaging elements are considered "recyclable" here if the element can join a recycling 1539 

channel that has been set up on the scale and in practice. Recyclability calculated by software 1540 

such as CITEO's TREE may differ, particularly for complete packaging.  1541 

 1542 

Legend  

m<70% cardboard mass < 70% total packaging mass 

m>70% cardboard mass > 70% total packaging mass 

NS non-separable or non-separated element in reality 

M main component of recyclable packaging 

S=M 
secondary packaging component made of the same material as the main 
component 

SS secondary element separable and separate from the main element  

Table 14 Legend for abbreviations used in the "Justification" column ofTable 13 1543 
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For all primary packaging, in the case of single-material packaging made from a recyclable material, 1544 

this was considered recyclable at the rates in force in France (see Table 15). In the case of multi-1545 

material packaging, the main component was considered recyclable and the secondary components 1546 

non-recyclable unless they were easily separable and effectively separated. The "PET/cardboard 1547 

blister pack" reference packaging is not considered recyclable if the mass of cardboard is less than 1548 

70% of the total mass of the packaging. If the mass of cardboard represents more than 70% of the total 1549 

mass, then the cardboard part is considered recyclable but the PET blister is not considered recyclable 1550 

(see the remark on the previous paragraph in Section 1.1). 1551 

 1552 

ICPs are considered recycled because: 1553 

• Single-material cardboard boxes and paper dividers can easily follow the paperboard recycling 1554 

flows. 1555 

• LDPE films, which are collected by manufacturers as part of the value chain, are considered 1556 

recyclable and recycled at the same rate as PE - the flexible sector projected for 2030.  1557 

• PET trays can follow the rigid PET stream.  1558 

• Wooden pallets are reused and then sent to wood waste streams.  1559 

3.7.1 END-OF-LIFE SCENARIO 1560 

Data source and additional description: 1561 

• It has been assumed that all packaging and their respective ICPs end their life in the target 1562 
market, i.e. the French market. (VR) 1563 

• All end-of-life data for 2030, data from the report "Household packaging: What trajectories for 1564 
2030? Press briefing - 15 May 2023" by CITEOxiv . (R) 1565 

• Residual incineration and landfill rates in France are projected at 29% for landfill and 71% for 1566 
incineration by 2030, according to the FNADE (Fédération Nationale des Activités de la 1567 
Dépollution et de l'Environnement)xv. These figures are obtained by calculating the ratio of 1568 
disposal or energy recovery to total materials not recovered.  1569 

3.7.2 OVERVIEW OF END OF LIFE 1570 

Table 15 below shows the end-of-life percentage data for France. The first two lines consider the 1571 

incineration (energy recovery) and landfill rates, where a material is not recycled. For materials, a 1572 

recycling rate is applied, and the residual rate remaining unrecycled is shared with the incineration 1573 

and landfill rates. 1574 

 1575 
Material % end of life  France 

Non-recyclable material (2030) 
% energy recovery (incineration) 71% 

% landfill 29% 

Paper 

recycling rate 85% 

% energy recovery (incineration) 11% 

% landfill 4% 

Flat cardboard 

recycling rate 85% 

% energy recovery (incineration) 11% 

% landfill 4% 

Corrugated cardboard 

recycling rate 85% 

% energy recovery (incineration) 11% 

% landfill 4% 

Pallet wood 

recycling rate 30% 

% energy recovery (incineration) 50% 

% landfill 20% 

PP Flexible recycling rate 55% 
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Material % end of life  France 

% energy recovery (incineration) 32% 

% landfill 13% 

LDPE (household) 

recycling rate 55% 

% energy recovery (incineration) 32% 

% landfill 13% 

PET 

recycling rate 55% 

% energy recovery (incineration) 32% 

% landfill 13% 

Adhesives, Coating, Finishes 

recycling rate 0% 

% energy recovery (incineration) 71% 

% landfill 29% 

Table 15 End-of-life data by type of material in France in 2030 (source: CITEOxvi ). 1576 

For the % LDPE recycling rate for pallet film, the LDPE (household) rate was applied, i.e. 55%. The 1577 

observed specific recycling rate for LDPE pallet film seems to be higher than 40% (approaching 90%) 1578 

but no specific rate could be applied due to a lack of reliable statistics. The explanation for this specific 1579 

recycling rate of 90% lies in the fact that manufacturers who assemble and dismantle pallets have 1580 

infrastructures dedicated to sorting their ICP waste. So, the current recycling rate for plastic packaging 1581 

(32% according to CITEO) and even that for 2030 (55% CITEO target) is certainly an underestimate 1582 

compared with what happens in industry. The truth about the recycling rate for LDPE plastic pallet film 1583 

therefore lies between these two values: 55% and 90%. Since the rate used for modelling is 55%, the 1584 

impacts associated with the end-of-life of plastic films are certainly overestimated. As this consideration 1585 

is identical for all the packaging in the study, the order between the different alternatives compared will 1586 

remain the same whatever the value considered. However, if the order between two alternatives is 1587 

maintained, the difference between the two alternatives could be affected upwards or downwards. 1588 

3.7.3 END-OF-LIFE IN FRANCE: RECYCLING 1589 

3.7.3.1 CFF data 1590 

Table 16 below shows the data used to implement the CFF by material. These values are taken from 1591 

Appendix C of the European Commission's EF methodxvii. 1592 

 1593 

Material A Qsout/Qp 

Plastics 0,5 0,9 

Paper/Cardboard 0,2 0,85 

Wood 0,8 1  

Table 16 CFF data for the fraction of materials with recycled content 1594 

The Qsout/Qp ratio for wood is not given in Appendix C. We take 1 by default.  1595 

3.7.3.2 Recycling oh finished product 1596 

Table 17 below presents the life cycle inventory of the recycling process for the materials included in 1597 

primary packaging and their corresponding ICPs. For each material, the recycling process data is 1598 

explained.  1599 

 1600 
Material France 

Paper Graphic paper, 100% recycled {RER}| graphic paper production, 100% recycled | Cut-off, S 

Flat cardboard White lined chipboard carton {RER}| white lined chipboard carton production | Cut-off, S 

Corrugated cardboard Corrugated box {RER}| production | Cut-off, U 100% recycled [3] 
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Material France 

Pallet wood 
Wood chips, from post-consumer wood, measured as dry mass {RER}| market for wood chips, from post-

consumer wood, measured as dry mass | Cut-off, S 

PP Flexible 
Polyethylene, high density, granulate, recycled {CH}| polyethylene production, high density, granulate, 

recycled | Cut-off, S [2] 

Flexible LDPE 
Polyethylene, high density, granulate, recycled {CH}| polyethylene production, high density, granulate, 

recycled | Cut-off, S [2] 

PET 
Polyethylene terephthalate, granulate, amorphous, recycled {Europe without Switzerland}| polyethylene 

terephthalate production, granulate, amorphous, recycled | Cut-off, S 

Adhesives, Coating, 
Finishes, other plastics [4] 

N/A 

Table 17 Inventory of recycling processes for primary, secondary and tertiary packaging 1601 

Assumptions: 1602 

[2] As there are no specific data for the mechanical recycling of flexible PP and flexible PE (film) 1603 

within ecoinvent, an assumption has been made about this recycling process being like the 1604 

data on recycled polyethylene. (R) 1605 

Similarly, CITEO indicates that the future recycling stream for flexible PP will be a stream 1606 

recycled by a chemical recycling process. As this type of process does not exist on an industrial 1607 

scale and is therefore not included in ecoinvent, an approximation using mechanical recycling 1608 

has been made. (LR). This approximation may lead to an underestimation of the end-of-life 1609 

impact of the flexible solution, as chemical recycling will certainly have a greater impact and 1610 

require more energy than mechanical recycling. On the other hand, chemical recycling could 1611 

increase the Qsout/Qp ratio from 0.9 to 1, which would increase the benefits of recycling. In 1612 

fact, chemical recycling makes it possible to return directly to the monomer. As a result, it is 1613 

possible to produce a polymer of equivalent quality afterwards (Qsout/Qp=1), which is not the 1614 

case with mechanical recycling. These questions and assumptions clearly show that there is a 1615 

need for new specific LCAs linked to the challenges of polymer recycling processes to refine 1616 

the results of this type of LCA.  1617 

[3] The cardboard recycling process is not included in the ecoinvent database. EVEA has created 1618 

new cardboard recycling processes by adapting the ecoinvent data. Details of these changes 1619 

are available in the3.3 section. (R) 1620 

[4] These components are not intended for recycling, and are considered to be incinerated and/or 1621 

landfilled in accordance with the tables in Sections3.7.4 and .3.7.5 (R) 1622 

 1623 

 1624 

TheTable 18 below shows the life cycle inventory of virgin materials avoided by recycling for the 1625 

materials included in primary packaging and their corresponding ICPs.  1626 

 1627 
Material France 

Paper Kraft paper {RER}| kraft paper production | Cut-off, S 

Flat cardboard 
Solid bleached and unbleached board carton {RER}| solid bleached and unbleached board carton production 

| Cut-off, S 

Corrugated cardboard Corrugated cardboard box {RER}| Virgin production | Cut-off, U 

Pallet wood 
Sawnwood, softwood, raw, dried (u=20%) {Europe without Switzerland}| sawnwood production, softwood, 

raw, dried (u=20%) | Cut-off, S 

PP Flexible Polypropylene, granulate {RER}| polypropylene production, granulate | Cut-off, S 

Flexible LDPE Polyethylene, low density, granulate {RER}| polyethylene production, low density, granulate | Cut-off, S 

PET 
Polyethylene terephthalate, granulate, amorphous {RER}| polyethylene terephthalate production, granulate, 

amorphous | Cut-off, S 

Adhesives, coatings, 
finishes, other plastics [4] 

N/A 

Table 18 Inventory of virgin materials avoided by recycling primary, secondary and tertiary 1628 
packaging 1629 
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3.7.4 END-OF-LIFE IN FRANCE: ENERGY RECOVERY 1630 

3.7.4.1 Energy recovery 1631 

The Table 19 below shows the data used for energy recovery in France. The projected French 1632 

electricity mix in 2030 is detailed in Section 3.3. 1633 

 1634 

 Energy recovery 

Type of energy France 

Electricity 2030 
Electricity, medium voltage {EN}| market for electricity, medium voltage - Scenario 

2030 - EVEA 

Heat 
Heat, central or small-scale, natural gas {RER}| market group for heat, central or small-scale, 

natural gas | Cut-off, S 

Table 19 Energy recovery inventories 1635 

Assumptions: 1636 

• During incineration with energy recovery, electricity and thermal energy can be recovered. The 1637 

quantities recovered depend on the efficiency of the incinerator. 1638 

o To evaluate the energy recovered, we apply the following formula given by the Circular 1639 

Footprint Formula (CFF) recommended by the European Commission (VR): 1640 

▪ 𝐸𝑙𝑒𝑐𝑡𝑟𝑖𝑐𝑖𝑡𝑦 𝑟𝑒𝑐𝑜𝑣𝑒𝑟𝑒𝑑 = 𝑃𝑎𝑟𝑡 𝑜𝑓 𝑚𝑎𝑡𝑒𝑟𝑖𝑎𝑙 𝑖𝑛𝑐𝑖𝑛𝑒𝑟𝑎𝑡𝑒𝑑 ∗ 𝐿𝐻𝑉 ∗ 𝑋𝐸𝑅,𝑒𝑙𝑒𝑐 1641 

▪ 𝐻𝑒𝑎𝑡 𝑟𝑒𝑐𝑜𝑣𝑒𝑟𝑒𝑑 = 𝑃𝑎𝑟𝑡 𝑜𝑓 𝑚𝑎𝑡𝑒𝑟𝑖𝑎𝑙 𝑖𝑛𝑐𝑖𝑛𝑒𝑟𝑎𝑡𝑒𝑑 ∗ 𝐿𝐻𝑉 ∗ 𝑋𝐸𝑅,ℎ𝑒𝑎𝑡 1642 

• LHV: Lower calorific value (MJ/kg) 1643 

• XER,elec: efficiency of the energy recovery process on the incineration 1644 

site to produce electricity 1645 

• XER,heat: efficiency of the energy recovery process on the incineration 1646 

site for heat.  1647 

o Losses occurring in the use of heat (e.g. heat network losses) or electricity (e.g. load or 1648 

transformation losses) generated by the recovery are not considered (R). 1649 

• 100% of the material incinerated is recovered and 100% of the benefits of incineration are 1650 

allocated to the material (B=0), as recommended in Appendix C of the PEF. (VR) 1651 

  1652 

Table 20 below shows the energy recovery efficiency data used to generate heat and electricity from 1653 

waste in France, and the lower calorific value considered for each material.  1654 

 1655 
  Efficiency of energy recovery in France [1] 

 LHV (MJ/kg) XER, elec XER, heat 

Paper 14,12 0,11 0,268 

Flat cardboard 15,92 0,11 0,268 

Corrugated cardboard 15,92 0,11 0,268 

Pallet wood 14,0 0,11 0,268 

PP Flexible 32,6 0,11 0,268 

Flexible LDPE 39,01 0,11 0,268 

PET 22,95 0,11 0,268 

Adhesives, Coating, Finishes, other plastics 30,79 0,11 0,268 

Table 20 Net energy production data used for energy recovery by region 1656 

Assumption: 1657 

[1] The ADEME guidelines for the comparative LCA of packagingxviii give a value for XER,elec and 1658 

XER,heat specific to France. These two values have been adopted for France and Europe. (VR) 1659 
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[2] The LHVs are indicated in the documentation of the incineration process in the ecoinvent 1660 

database. See Section 3.7.4.2 for details of selected incineration processes. (VR) 1661 

3.7.4.2 Energy recovery from the final product 1662 

General assumptions: 1663 

The percentages of waste entering the energy recovery stream are detailed in Section 3.7.2. These 1664 

R3 rates for 2030 are calculated by this formula: "tx_inc*(1-R2)" with tx_inc the incineration rate of 1665 

71% for the scenario projected for France in 2030.  1666 

 1667 

Table 21 below shows the life cycle inventory of the various processes for recovering energy from 1668 

materials in France. 1669 

 1670 
Material France 

Paper Waste graphical paper {CH}| treatment of waste graphical paper, municipal incineration FAE | Cut-off, S 

Flat cardboard Waste paperboard {CH}| treatment of waste paperboard, municipal incineration FAE | Cut-off, S 

Corrugated cardboard Waste paperboard {CH}| treatment of waste paperboard, municipal incineration FAE | Cut-off, S 

Pallet wood Waste wood, untreated {CH}| treatment of waste wood, untreated, municipal incineration FAE | Cut-off, S 

PP Flexible Waste polypropylene {CH}| treatment of waste polypropylene, municipal incineration FAE | Cut-off, S 

Flexible LDPE Waste polyethylene {CH}| treatment of waste polyethylene, municipal incineration FAE | Cut-off, S 

PET 
Waste polyethylene terephthalate {CH}| treatment of waste polyethylene terephthalate, municipal 

incineration FAE | Cut-off, S 

Adhesives, Coating, 
Finishes, other plastics 

Waste plastic, mixture {CH}| treatment of waste plastic, mixture, municipal incineration FAE | Cut-off, S 

Table 21 Inventory of energy recovery processes in France 1671 

3.7.5 END OF LIFE IN FRANCE: LANDFILL 1672 

General assumptions: 1673 

• The percentages of waste destined for landfill are detailed in Section 3.7.2. They correspond 1674 

to the percentage of waste that has not been recycled or recovered for energy purposes.  1675 

 1676 

Table 22 below shows the life cycle inventory of the various materials landfilled in France, considered 1677 

in the landfill scenario. 1678 

 1679 
Material France 

Paper 
Waste graphical paper {CH}| treatment of waste graphical 

paper, sanitary landfill | Cut-off, S 

Flat cardboard 
Waste paperboard {CH}| treatment of waste paperboard, 

sanitary landfill | Cut-off, S 

Corrugated cardboard 
Waste paperboard {CH}| treatment of waste paperboard, 

sanitary landfill | Cut-off, S 

Pallet wood 
Waste wood, untreated {CH}| treatment of waste wood, 

untreated, sanitary landfill | Cut-off, S 

PP Flexible 
Waste polypropylene {CH}| treatment of waste polypropylene, 

sanitary landfill | Cut-off, S 

Flexible LDPE 
Waste polyethylene {CH}| treatment of waste polyethylene, 

sanitary landfill | Cut-off, S 

PET 
Waste polyethylene terephthalate {CH}| treatment of waste 

polyethylene terephthalate, sanitary landfill | Cut-off, S 

Adhesives, Coating, Finishes, Non-recyclable PET 
Waste plastic, mixture {CH}| treatment of waste plastic, mixture, 

sanitary landfill | Cut-off, S 

Table 22 Inventory of landfill processes in France 1680 

3.7.6 END-OF-LIFE OF SCRAPS 1681 

• Percentages of scraps/production waste were considered for all materials. These percentages 1682 

are given in Table 8 (column "Production scrap percentage (%)"). The percentages of 1683 

production waste are specific to the product design (given by the customer or by EVEA) or 1684 
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come from general information in the ecoinvent data. These scraps production are recycled 1685 

with a recycling rate of 100% for single-material components and 0% for multi-material 1686 

components or packaging. (R) 1687 

• No scrap or production waste related to the packaging of the products in the packs has been 1688 

considered. The impact of packaging is outside the scope of the study as it depends on the 1689 

product to be packaged, and no specific data has been collected on this subject. (VR)1690 
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4 LIFE CYCLE IMPACT ASSESSMENT & INTERPRETATIONS 1691 

Environmental impacts are assessed using the calculation method presented in Section 2.6. The 1692 

following section presents and compares the life cycle impacts of packaging.  1693 

This section is divided into the following parts: 1694 

• 4.1 Selected impact categories 1695 

o Climate change 1696 

o Eutrophication in freshwater 1697 

o Land use and transformation 1698 

o Consumption of water resources; water stress 1699 

o Consumption of non-renewable resources; Fossils 1700 

o Consumption of non-renewable resources; Minerals and Metals 1701 

o PEF Single Score 1702 

• 4.2 Comparison of packaging families: 1703 

o 4.2.1: According to the Main FU, over the entire Life Cycle, by life cycle stage, for the 1704 

6 impact categories selected + Single Score in addition 1705 

o 4.2.2: According to Secondary FUs, over the entire Life Cycle, with a qualitative 1706 

approach 1707 

o 4.2.3: According to the Main FU, on the LC stages corresponding to primary 1708 

packaging, on the 6 impact categories selected + Single Score in addition 1709 

o 4.2.4: According to the Main FU, with a focus on packaged volume ("volume classes", 1710 

between small, medium and large volumes) 1711 

• 4.3 Focus on 3 stages in the life cycle for primary packaging 1712 

o Raw materials, manufacturing and end-of-life  1713 

• 4.4 Sensitivity analyses (climate change only, other indicators in appendix): 1714 

o SA1: Variation in the rate of recycled and incorporated material for certain materials 1715 

o SA2: Asian origin of primary packaging 1716 

o SA3: Increased pack volume for the PET/Cardboard blister family, without hugging the 1717 

product  1718 

o Other SA prospects 1719 

For the sake of readability, only the graphs are presented in the report. The tables and data used to 1720 

construct the graphs are presented in tables appended to the report (Section 7.3). Some tables are 1721 

nevertheless presented in the body of the report when deemed relevant. 1722 
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4.1 SELECTED IMPACT CATEGORIES 1723 

For this study, the impact indicators were selected from those in the EF method, recommended by the 1724 

European Commission's Joint Research Centre (JRC). The 16 indicators proposed by this method are 1725 

described in Section 2.6. 1726 

 1727 

Given the results obtained using the EF 3.1 method (single score, see Table 23 below), the impact 1728 

indicators contributing to more than 80% of the cumulative impact on the single score could have been 1729 

chosen. This method of choosing impact indicators (80% of the cumulative impact on the single score) 1730 

is described in the PEFCR guidance document proposed by the European Commission (Fazio & et al., 1731 

2018)vii. 1732 

 1733 

However, the top 80% of SU contributors for all the scenarios represent 8 of the 16 indicators: the 1734 

results are therefore presented according to 5 indicators representing the main issues, then an 1735 

additional indicator chosen because it is specifically monitored by CITEO (Eutrophication in fresh 1736 

water). The values for the other 10 indicators are presented in the appendix (Section 7.4). The single 1737 

score is presented for each moment, however no communication to the public can be made on this 1738 

indicator.1739 
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 1740 

 1741 
Impact category Unit 1.1 1.2 1.3 1.4 1.5 2.1 2.2 2.3 2.4 2.5 2.6 3.1 3.2 3.3 3.4 3.5 4.1 5.1 6.1 7.1 8.1 8.2 8.3 8.4 9.1 9.2 10.1 

Total - Single 
score (nPt) 

% 
100
% 

100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 

Climate change % 
30,0
% 

29,2% 30,2% 30,1% 30,6% 28,3% 28,3% 28,5% 28,3% 28,6% 28,2% 28,3% 28,5% 28,5% 28,6% 28,3% 31,3% 28,6% 28,0% 28,4% 29,9% 29,1% 29,1% 29,1% 28,4% 28,6% 28,8% 

Depletion of the 
ozone layer 

% 1,9% 1,5% 1,7% 1,9% 2,2% 0,0% 0,0% 0,0% 0,0% 0,0% 0,0% 0,0% 0,0% 0,0% 0,0% 0,0% 0,0% 0,2% 0,0% 0,0% 0,0% 0,0% 0,0% 0,0% 0,0% 0,0% 0,0% 

Ionising radiation % 0,8% 1,0% 1,1% 0,8% 0,8% 1,6% 1,8% 1,8% 1,5% 1,9% 1,9% 1,6% 1,8% 1,9% 2,0% 1,6% 1,4% 2,8% 1,2% 1,3% 0,8% 0,9% 1,2% 0,9% 1,8% 2,1% 1,9% 

Photochemical 
ozone formation 

% 4,7% 4,7% 4,6% 4,6% 4,6% 4,6% 4,7% 4,5% 4,6% 4,6% 4,8% 4,8% 4,6% 4,7% 4,6% 4,8% 4,4% 4,3% 4,8% 4,9% 5,9% 6,2% 5,2% 6,4% 4,6% 4,7% 4,6% 

Fine particles % 7,5% 7,7% 7,3% 7,3% 7,2% 7,9% 8,1% 8,2% 8,0% 8,5% 8,1% 8,0% 8,2% 8,3% 8,2% 7,9% 7,8% 5,6% 6,9% 6,7% 5,7% 6,3% 7,1% 6,4% 8,4% 9,0% 8,1% 

Human toxicity. 
non-carcinogenic 

% 1,7% 1,7% 1,7% 1,7% 1,7% 1,8% 1,7% 1,6% 1,8% 1,6% 1,7% 1,7% 1,6% 1,6% 1,6% 1,8% 1,3% 1,6% 1,8% 1,8% 1,4% 1,7% 1,6% 1,7% 1,6% 1,4% 1,5% 

Human toxicity. 
cancer 

% 4,2% 4,1% 4,0% 4,1% 4,0% 4,3% 4,1% 4,1% 4,4% 4,1% 4,0% 4,3% 4,1% 4,0% 4,0% 4,3% 3,2% 3,8% 4,6% 4,3% 4,6% 4,7% 4,5% 4,5% 4,2% 4,1% 4,1% 

Acidification % 4,7% 4,8% 4,8% 4,7% 4,7% 4,6% 4,8% 4,6% 4,6% 4,6% 4,9% 4,8% 4,7% 4,8% 4,7% 4,8% 4,9% 4,8% 4,7% 4,6% 3,8% 4,2% 4,2% 4,2% 4,6% 4,7% 4,5% 

Eutrophication. 
freshwater 

% 6,2% 6,2% 6,4% 6,4% 6,0% 7,7% 7,5% 7,1% 7,7% 6,7% 7,5% 7,7% 7,1% 7,1% 7,0% 7,8% 5,6% 10,1% 8,7% 8,7% 5,9% 7,1% 6,7% 7,3% 7,0% 5,9% 6,7% 

Marine 
eutrophication 

% 1,9% 2,0% 1,9% 2,0% 1,9% 2,2% 2,1% 2,1% 2,3% 1,9% 2,1% 2,2% 2,0% 2,0% 2,0% 2,2% 2,2% 2,0% 2,3% 2,2% 1,7% 2,1% 2,0% 2,1% 2,1% 1,7% 1,9% 

Terrestrial 
eutrophication 

% 2,1% 2,2% 2,1% 2,2% 2,1% 2,5% 2,4% 2,4% 2,5% 2,3% 2,4% 2,5% 2,4% 2,3% 2,3% 2,5% 2,2% 2,3% 2,5% 2,5% 1,9% 2,2% 2,2% 2,3% 2,4% 2,1% 2,3% 

Ecotoxicity. 
freshwater 

% 2,1% 2,1% 2,0% 2,1% 2,0% 2,5% 2,3% 2,2% 2,5% 2,0% 2,3% 2,4% 2,2% 2,1% 2,1% 2,5% 1,7% 2,1% 2,9% 2,4% 2,0% 3,0% 2,3% 2,7% 2,2% 1,8% 2,0% 

Land use % 4,0% 5,4% 3,0% 3,9% 3,4% 6,1% 5,7% 6,2% 6,0% 6,4% 5,7% 5,4% 6,1% 6,0% 6,0% 5,6% 4,6% 4,4% 4,6% 4,6% 2,7% 3,5% 4,8% 3,7% 6,6% 6,6% 6,0% 

Use of water 
resources 

% 2,3% 2,4% 2,2% 2,3% 2,2% 2,8% 2,6% 2,6% 2,8% 2,5% 2,6% 2,7% 2,6% 2,5% 2,5% 2,8% 4,7% 2,6% 3,4% 3,9% 3,8% 3,3% 3,2% 3,3% 2,6% 2,3% 2,8% 

Use of energy 
resources 

% 
19,0
% 

18,1% 20,1% 18,9% 19,4% 18,5% 18,9% 19,3% 18,3% 19,6% 18,9% 18,6% 19,3% 19,4% 19,7% 18,4% 20,9% 21,0% 18,1% 18,5% 23,3% 19,9% 20,5% 19,9% 19,1% 20,2% 20,2% 

Depletion of 
resources, 

minerals and 
metals 

% 6,9% 6,7% 6,8% 6,9% 7,3% 4,6% 4,9% 4,6% 4,6% 4,6% 4,9% 4,9% 4,7% 4,8% 4,7% 4,8% 3,8% 3,8% 5,3% 5,1% 6,4% 5,7% 5,2% 5,5% 4,6% 4,7% 4,7% 

Total in % for the 
6 selected 
indicators 

% 68% 68% 69% 68% 69% 68% 68% 68% 68% 68% 68% 68% 68% 68% 68% 68% 71% 71% 68% 69% 72% 69% 70% 69% 68% 68% 69% 

Table 23 Contribution of each impact indicator to the single score for each packaging system 1742 
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The cells coloured green/jade represent the indicators that contribute most to the unique score of 1743 

the different packs.  1744 

A word of caution when reading this table: packaging is not intended to be compared with other 1745 

packaging. The importance (or contribution) of each indicator to the single score is shown here 1746 

for each package. 1747 

 1748 

The selected indicators (highlighted in green in the 1stcolumn of the table), in order of contribution, are 1749 

as follows: 1750 

• Climate change, 1751 

• Resource use; fossils, 1752 

• Eutrophication; freshwater, 1753 

• Resource use; minerals and metals, 1754 

• Land use, 1755 

• Water use, 1756 

 1757 

NB: the "fine particles" indicator is a major contributor to the impact and ranks third for many packaging 1758 

systems. It was decided not to include this indicator in the in-depth analyses of this report because it 1759 

is not one of the priority issues for CITEO and the packaging industry in general.  1760 

 1761 

These major contributors add up to between 68% and 72% of the single score. In the following, these 1762 

indicators will be analysed as a priority in the body of the report, but all the information on the other 1763 

indicators will be available in the appendix.  1764 

 1765 

All the contributions of the indicators to the single score for each packaging system are presented in 1766 

the appendix Section 7.4, via Table 40 1767 

4.2 COMPARATIVE EVALUATION 1768 

4.2.1 COMPARISON BESED ON THE MAIN FUNCTIONAL UNIT, OVER THE ENTIRE LIFE 1769 

CYCLE AND BY LIFE CYCLE STAGE 1770 

To determine which packaging system generates the least environmental impact of the various 1771 

alternatives to cardboard/PET blisters studied, each scenario will be compared on the basis of the 1772 

functional unit (1 cm3 capacity), taking into account all the stages of the life cycle (see Section 2.2.1).  1773 

 1774 

It should be remembered that all the packaging families compared here, via their capacity reduced to 1775 

1cm3, must be qualified and adapted to the specific needs of each packaged product. The 1776 

interpretations made in this section are based solely on this packed volume and do not consider the 1777 

mechanical properties of each family. Flexible packaging does not necessarily allow similar products 1778 

to be packaged as rigid packaging. This consideration, which is one of the limitations of the study, must 1779 

be considered and adapted to the needs of each manufacturer and marketer. In addition, the results 1780 

associated with each type of packaging are based on a specific collection from a single supplier. So, 1781 

behind each pack, there is only one supplier/brand. It is therefore essential to consider this parameter 1782 

when interpreting the results, and to consider the number of packages per family to qualify the 1783 

conclusions.  1784 

 1785 



 Page 67 on 142  

 COMPARATIVE LIFE CYCLE ASSESSMENT OF BLISTER PACKAGING AND 

ALTERNATIVES - 2025 - CITEO ©EVEA 

 

In this section, the life-cycle impact is presented by life-cycle stage only for the indicators selected (see 1786 

Section 4.1). The life-cycle impact of the various packaging systems studied, according to all the 1787 

indicators, is presented in Table 41 and Table 42 1788 

 1789 

The life cycle stages considered are detailed in Figure 2. The following paragraph details the 1790 

vocabulary and scope associated with the colour code used in the following results graphs:  1791 

Raw materials: Includes the extraction and first production/processing of raw materials (plastics, 1792 

cardboard, etc.). 1793 

Manufacturing: Includes the processes involved in transforming materials into components (e.g. 1794 

injection moulding, extrusion).  1795 

Finishing: Includes the component finishing processes (printing, varnishing for example). 1796 

RM PACK I.: Raw materials for primary packaging components (including additional raw materials 1797 

that end up as scraps production) and their supply to processing sites (market for average). 1798 

TRANSFO+SCRAP I.: Includes the processes involved in transforming materials into components 1799 

(injection, extrusion) as well as the end-of-life of scraps when there are any.  1800 

FINISHES I.: Includes finishing processes for packaging components (e.g. printing, varnishing). 1801 

ICP II.III. + EOL: This covers the raw materials, procurement, manufacture and end-of-life of ICPs 1802 

(split between recycling, incineration and landfill) used to transport packaging between the packaging 1803 

plant and the point of sale.  1804 

TRP DISTRIB: Includes the transport of primary packaging and their ICPs from the packaging site to 1805 

the point of sale. 1806 

EOL PACK.I: This refers to the end-of-life of primary packaging, split between recycling, incineration 1807 
and landfill. 1808 

4.2.1.1 Climate change indicator 1809 

Figure 6 shows the contribution of each stage in the packaging life cycle, according to the "climate 1810 

change" indicator. The vocabulary and scope associated with the colour code used in the results 1811 

graphs is presented in Section 4.2.1. In addition to the graphs shown, Table 43 details the impact of 1812 

each life cycle stage for all packaging systems on the "climate change" indicator and is available in the 1813 

appendix.  1814 

 1815 
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 1816 
Figure 6 Comparison of packaging systems, by life cycle stage, according to the climate 1817 

change indicator (FU = 1cm3 packed) 1818 

Interpretation of the impact on this indicator: 1819 

Overall, in terms of climate change, the alternatives studied have a lower impact than the '1. 1820 

PET/Cardboard blister' reference. More specifically, we can observe that:  1821 

• Flexible packaging categories 6 (transparent paper), 7 (opaque paper), 8 (PP) and bulk 1822 

packaging categories 9 and 10 have a significantly lower impact than the benchmark. The 1823 

reduction in impact observed is at least -56% (packaging 1.5 compared with 8.2) to -95% 1824 

(packaging 1.3 compared with 9.2). These packs are also the most efficient in terms of mass 1825 

used per volume packed (see Figure 5), which explains their low impact.  1826 

• The individual packaging categories based on cardboard 2. cardboard (reverse blister), 3. 1827 

(cardboard case), and 5. (moulded cellulose) are generally better than the reference, but 1828 

certain designs generate a limited environmental gain (2.1, 2.2, 3.4 and 3.5) because of their 1829 

low packed volume. The worst packaging (2.2) generates an impact 8% higher than the best 1830 

reference (1.5) but the reduction in impact in these categories can be as much as 87%.  1831 

• Category 4 (cardboard + straps) has an impact comparable to or even greater than the 1832 

reference, but it is difficult to draw any conclusions due to the irrelevance of this packaging, 1833 

which is represented only by a design and does not protect a defined volume (packaged volume 1834 

= volume of the object, which may be indirectly underestimated). 1835 

 1836 

Interpretation by life cycle stage:  1837 

• Of all the scenarios studied, the stages that contribute most to the impact of climate change are 1838 

raw materials and ICPs.   1839 

• ICPs are the most represented elements in terms of mass for most of the packaging 1840 

systems studied (see Figure 5). However, they have a lower overall mass impact than 1841 

raw materials because they generate less scraps, are made from less impactful 1842 

materials and can be reused (pallets). 1843 
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• For flexible packaging (6 to 8) and for certain blister, reverse blister and carton 1844 

designs, the ICPs are the components that contribute most to the system's impact. 1845 

These components should not be neglected in the eco-design of new alternatives.  1846 

• Packaging category 4, cardboard + straps, is penalised using flat cardboard that is too 1847 

solid, generating a significant impact on raw materials. This cardboard is necessary 1848 

because the packaged object is heavy, and the cardboard must be thick to guarantee 1849 

the rigidity of the packaging. For other applications, the mass/volume ratio of this type 1850 

of packaging can be improved.  1851 

• The finishing stage has a significant impact on climate change, particularly for individual 1852 

cardboard-based solutions (blisters 1. and 2., cases 3.). These types of packaging tend to 1853 

have a larger printed surface area.  1854 

• The end-of-life stage is a major contributor for cardboard-based packaging and a minor one 1855 

for plastic-based packaging. The justification is as follows:  1856 

• Modelling the end-of-life of cardboard using the CFF involves a cardboard recycling 1857 

process that has a greater impact than virgin material, so the avoided impacts 1858 

associated with recycling are doubly reduced (recycling process with a high impact and 1859 

low avoided impact). This is due to the use of co-waste/co-products from the forestry 1860 

industry, black liquor, which is used as a source of heat and avoids the use of non-1861 

renewable resources. 1862 

• Conversely, in the case of recycled plastics, the recycling process has less impact than 1863 

the virgin material, so the avoided impacts (benefits) associated with recycling are 1864 

significant on two levels (low-impact recycling process and high avoided impact).   1865 

• The raw materials processing stages (except for designs involving a high rate of production 1866 

waste, such as packaging 3.4 with 45% of waste linked to cardboard cutting) and transport 1867 

make a small contribution to the impact.  1868 

4.2.1.2 Resource use; fossil indicator 1869 

Figure 7 shows the contribution of each stage in the packaging life cycle, according to the "Resources 1870 

use; fossil" indicator. The vocabulary and scope associated with the colour code used in the results 1871 

graphs is presented in Section 4.2.1. In addition to the graphs shown, Table 44 details the impact of 1872 

each life cycle stage for all packaging systems on the "Resources use; fossil" indicator and is available 1873 

in the appendix.  1874 
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 1875 
Figure 7 Comparison of packaging systems, by life cycle stage, according to the fossil 1876 

resource use indicator (FU = 1cm3 packed) 1877 

Interpretation of the impact on this indicator:  1878 

Overall, regarding the use of fossil resources, the interpretations that can be made of the results are 1879 

close to those made for the climate change indicator (the use of fossil resources often leads to the 1880 

emission of greenhouse gases responsible for climate change), so the alternatives studied are also 1881 

less impactful than the "1. PET/Cardboard blister" reference. More specifically, we can see that:  1882 

• Flexible packaging categories 6 (transparent paper), 7 (opaque paper), 8 (PP) and bulk 9 1883 

and 10 have a significantly lower impact than the benchmark. The reduction in impact observed 1884 

is at least -52% (packaging 1.5 compared with 8.2) to -95% (packaging 1.3 compared with 9.2). 1885 

The 8. flexible PP category is penalised more than other flexible packaging on this indicator 1886 

because it uses more plastic derived from fossil resources (oil). This packaging is also the most 1887 

efficient in terms of mass used per volume packed (see  Figure 5), which explains its low impact.  1888 

• The individual packaging categories based on cardboard 2 (reverse blister), 3 (case) and 5 1889 

(moulded cellulose) are also better than the reference, but some designs have a greater 1890 

impact than the best-performing reference blisters (1.1 and 1.5), such as the 2.2 and 3.4 1891 

packages, because of their low pack volume. For the other packaging options, the reduction in 1892 

impact across these categories ranges from 22% to 86% for reverse blister packs (2.), from 1893 

18% to 87% for cardboard cases (3.) and from 13% to 58% for moulded cellulose (5.).  1894 

• The impact of category 4 cardboard + straps is comparable or even greater than the reference. 1895 

 1896 

Interpretation by life cycle stage:  1897 

• Of all the scenarios studied, the stages that contribute most to the impact in terms of the use of 1898 

fossil resources are raw materials and ICPs.   1899 

• ICPs are the most represented elements in terms of mass for most of the packaging 1900 

systems studied (see Figure 5). However, they have a lower overall impact by mass 1901 

than raw materials because they generate less scraps, are made from less impactful 1902 

materials and can be reused (pallets).   1903 
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• For flexible products (6 to 8) and for certain blister, reverse blister and case designs, 1904 

the ICPs are the components that contribute most to the impact of the system. These 1905 

components should not be neglected in the eco-design of new alternatives.  1906 

• Packaging category 4, cardboard + straps, is penalised using flat cardboard that is too 1907 

solid, generating a significant impact on raw materials. This cardboard is necessary 1908 

because the packaged object is heavy, and the cardboard must be thick to guarantee 1909 

the rigidity of the packaging. For other applications, the weight/volume ratio of this type 1910 

of packaging can be improved.  1911 

• The finishing stage has a non-negligible impact on the use of energy resources, particularly 1912 

for individual cardboard-based solutions (blisters 1. and 2., cases 3.). These types of 1913 

packaging tend to have a larger printed surface.  1914 

• The end-of-life stage is a significant contributor for cardboard-based packaging and a 1915 

negative contributor (beneficial for the environment) for plastic-based packaging. The 1916 

justification is as follows:  1917 

• The modelling of the end-of-life of cardboard in CFF involves a cardboard recycling 1918 

process that has a greater impact than virgin material, so the avoided impacts 1919 

associated with recycling are doubly reduced (impacting recycling process and low 1920 

avoided impact). This is due to the use of co-waste/co-products from the forestry 1921 

industry, black liquor, which is used as a source of heat and avoids the use of non-1922 

renewable resources. 1923 

• Conversely, in the case of recycled plastics, the recycling process has less impact than 1924 

virgin material, so the avoided impacts (benefits) associated with recycling are 1925 

significant on two levels (the recycling process requires few energy resources and 1926 

makes it possible to avoid virgin material, which uses a lot of resources, generating a 1927 

high avoided impact).   1928 

• The raw materials processing stages (except for designs involving a high rate of production 1929 

waste, such as packaging 3.4 with 45% scrap rate linked to cardboard cutting) and transport 1930 

make a small contribution to the impact.  1931 

4.2.1.3 Eutrophication; freshwater indicator 1932 

Figure 8 shows the contribution of each stage in the packaging life cycle, according to the 1933 

"Eutrophication; freshwater" indicator, a priority indicator for CITEO. The vocabulary and scope 1934 

associated with the colour code used in the results graphs is presented in Section 4.2.1. In addition to 1935 

the graph presented, Table 45 details the impact of each life cycle stage for all packaging systems on 1936 

the "Eutrophication; freshwater" indicator and is available in the appendix.  1937 
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 1938 
Figure 8 Comparison of packaging systems, by life cycle stage, according to the freshwater 1939 

eutrophication indicator (FU = 1cm3 packaged) 1940 

Interpretation of the impact on this indicator:  1941 

Overall, in terms of eutrophication in freshwater, the alternatives studied have less impact than the "1. 1942 

PET/Cardboard blister" reference. More specifically, we note that:  1943 

• Flexible packaging categories 6 (transparent paper), 7 (opaque paper), 8 (PP) and bulk 9 1944 

and 10 have a significantly lower impact than the benchmark. The reduction in impact observed 1945 

is at least -44% (packaging 1.5 compared with 8.2) to -95% (packaging 1.3 compared with 9.2). 1946 

These packs are also the most efficient in terms of mass used per volume packed (see Figure 1947 

5), which explains their low impact.  1948 

• The individual packaging categories based on cardboard 2 (reverse blister) and 3 (case) are 1949 

better overall than the reference, but some designs generate limited environmental gains (2.1, 1950 

2.2, 2.3, 3.4 and 3.5) because of their low pack volume. The worst packaging (2.2) generates 1951 

an impact 44% higher than the best reference (1.5), but the reduction in impact in these 1952 

categories can be as much as 84%.  1953 

• Categories 5 (moulded cellulose) and 4 (cardboard + straps) have an impact comparable 1954 

to or even greater than the reference blisters. 1955 

 1956 

Interpretation by life cycle stage:  1957 

• Of all the scenarios studied, the stages that contribute most to the impact of eutrophication in 1958 

freshwater are raw materials and ICPs.   1959 

• For most packaging systems, ICPs are the components that contribute most to the 1960 

system's impact. This contribution is mainly due to the corrugated cardboard used in 1961 

ICPs. Converting wood into paper pulp generates effluents rich in biodegradable 1962 

organic matter, nitrogen compounds and phosphates, particularly from ash treatment, 1963 

which can be released into surface water if wastewater treatment is inadequate. These 1964 

components must not be overlooked in the eco-design of new alternatives.  1965 
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• Flat cardboard and paper, which are massively used in the raw materials for the 1966 

packaging studied here, also have an impact on freshwater eutrophication. However, 1967 

they generate half the impact per kg of corrugated cardboard because they generate 1968 

less ash (preferential use of electrical energy) and do not use glue or starch.  1969 

• plastic raw materials have less impact on eutrophication than paper/cardboard-based 1970 

materials, which is an advantage for flexible packaging.  1971 

• The finishing stage has a non-negligible impact on eutrophication in freshwater, particularly 1972 

for individual cardboard-based solutions (blisters 1. and 2., cases 3.). These types of 1973 

packaging tend to have a larger printed surface.  1974 

• As in the previous section and for the same reasons, the end-of-life stage makes a significant 1975 

contribution to the impact of cardboard-based packaging and a negative one for plastic 1976 

packaging. In fact, cardboard recycling has a greater impact than virgin material on this 1977 

indicator, mainly because of the use of coal in both the recycling process and the electricity in 1978 

the average European mix considered for this material. Since the virgin material substituted 1979 

has less impact, it does not offset the impact of recycling.  1980 

• The raw materials processing and transport stages make a small contribution to the impact 1981 

of the Group's activities.  1982 

4.2.1.4 Resource use; minerals and metals, indicator 1983 

Figure 9 shows the contribution of each stage in the packaging life cycle, according to the "Resource 1984 

use; minerals and metals" indicator. The vocabulary and scope associated with the colour code used 1985 

in the results graphs is presented in Section 4.2.1. In addition to the graph presented, Table 46 details 1986 

the impact of each life cycle stage for all packaging systems on the "Resource use; minerals and 1987 

metals" indicator and is available in the appendix.  1988 
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 1989 
Figure 9 Comparison of packaging systems, by life cycle stage, according to the depletion of 1990 

resources, minerals and metals indicator (FU = 1cm3 packed) 1991 

Interpretation of the impact on this indicator:  1992 

In terms of the depletion of mineral and metal resources indicator, the alternatives studied all have less 1993 

impact than the "1. PET/Cardboard blister pack" references.  1994 

More specifically, we observe that:  1995 

• Flexible packaging categories 6 (transparent paper), 7 (opaque paper), 8 (PP) and bulk 9 1996 

and 10 have a much lower impact than the benchmark. The reduction in impact observed is at 1997 

least -64% (packaging 1.5 compared with 8.2) to -96% (packaging 1.3 compared with 9.2). 1998 

These packs are also the most efficient in terms of mass used per volume packed (see Figure 1999 

5), which explains their low impact.  2000 

• The individual packaging categories, based on cardboard 2 (reverse blister) and 3 (case), 2001 

are better than the reference, even though some designs generate a more limited 2002 

environmental gain (2.1, 2.2, 2.3, 3.4 and 3.5) because of their low packed volume. The worst 2003 

packaging (2.2) generates an impact 23% lower than the best reference (1.5), which is a 2004 

significant gain in environmental performance, and the reduction in impact in these categories 2005 

can be as much as 91% (3.2 versus 1.3).  2006 

• Categories 5 (cellulose) and 4 (cardboard + straps) have a better overall impact than the 2007 

reference blister packs. However, the best reference packaging (1.5) has an environmental 2008 

performance comparable to 4.1. The number of samples representing families 4 and 5 limits 2009 

interpretations for these families.  2010 

 2011 

Interpretation by life cycle stage:  2012 

• Of all the scenarios studied, the stages that contribute most to the impact in terms of depletion 2013 

of mineral and metal resources are raw materials and ICPs. 2014 
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• Raw materials contribute more than ICPs in proportion. Blister reference has a high 2015 

impact due to raw materials, which is explained using PET for the shell. This PET uses 2016 

terephthalic acid (PTA) as a precursor. Cobalt, a rare metallic element, is used to 2017 

catalyse the synthesis of PTA, which explains the significant impact of PET-based 2018 

packaging on this indicator.  2019 

• The remaining impacts attributed to raw materials and ICP are due to the use of metals 2020 

in industrial facilities.  2021 

• The finishing stage has a significant impact on the depletion of mineral and metal resources, 2022 

particularly for individual cardboard-based solutions (blisters 1. and 2., cases 3.). These types 2023 

of packaging tend to have a larger printed surface.  2024 

• The end-of-life, raw materials processing and transport stages make a small contribution 2025 

to the impact of our products.  2026 

4.2.1.5 Indicator land use 2027 

Figure 10 shows the contribution of each stage in the packaging life cycle, according to the "Land use" 2028 

indicator. The vocabulary and scope associated with the colour code used in the results graphs is 2029 

presented in Section 4.2.1. In addition to the graphs shown, Table 47 details the impact of each life 2030 

cycle stage for all packaging systems on the "Land use" indicator and is available in the appendix.  2031 

 2032 

 2033 
Figure 10 Comparison of packaging systems, by life cycle stage, according to the land use 2034 

indicator (FU = 1cm3 packed) 2035 

Interpretation of the impact on this indicator:  2036 

Overall, in terms of land use, the alternatives studied have less impact than the "1. PET/Cardboard 2037 

blister pack" reference when the primary packaging is mainly made of plastic. For paper/cardboard-2038 

based packaging, the environmental gain is non-existent or limited. More specifically, we observe that:  2039 
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• Flexible packaging categories 6 (transparent paper), 7 (opaque paper), 8 (PP) and bulk 9 2040 

and 10 have a much lower impact than the benchmark. The reduction in impact observed is at 2041 

least -51% (packaging 1.5 compared with 8.2) to -93% (packaging 1.3 compared with 8.1). 2042 

These packs are also the most efficient in terms of mass used per volume packed (seeFigure 2043 

5 ), which explains their low impact.  2044 

• Individual packaging categories based on cardboard/paper, such as 2 (reverse blister), 3 2045 

(case), 5 (cellulose) and 4 (cardboard + straps) have a lower or equivalent impact to blister 2046 

references.  2047 

Interpretation by life cycle stage:  2048 

• In all the scenarios studied, the stages that contribute most to land use are raw materials and 2049 

ICPs.   2050 

• Raw materials contribute more than ICPs in proportion. Packaging systems that use 2051 

the most paper or cardboard are penalised for this indicator. This is because these 2052 

materials use wood, the cultivation of which requires the use of land. Logging may be 2053 

intensive or may lead to deforestation, and these factors are considered in this indicator.  2054 

• In comparison, plastics raw materials generate less impact on land use because they 2055 

do not require industrial processes that consume land space, apart from the industrial 2056 

installations linked to the extraction and transformation of petroleum raw materials, 2057 

which are optimised in terms of land use.  2058 

• The finishing and transport stages have a negligible impact on land use.  2059 

• End-of-life has a negative (environmentally beneficial) contribution to land use for cardboard-2060 

based packaging systems that are recyclable at the end of their life. This is explained by the 2061 

CFF, which attributes end-of-life benefits to avoiding the production of new virgin cardboard 2062 

boxes that consume floor space. Non-recyclable packaging such as blister packs does not 2063 

benefit at this stage. 2064 

• This negative contribution is clearly illustrated in the case of 1. cardboard/PET blister 2065 

packs, where 1.3 is the only recyclable pack in its category to benefit from a reduced 2066 

end-of-life impact, unlike other blister packs which have an environmental impact at this 2067 

stage.  2068 

• Similarly, the raw materials conversion stage has a negative contribution (beneficial for the 2069 

environment) because it generates offcuts which are very well recycled at the end of their life 2070 

cycle and avoid the production of virgin material, which has a major impact on this indicator. It 2071 

should be noted that the impact of the surplus material used in packaging that produces offcuts 2072 

is not offset by the benefits of these offcuts at the end of their life.  2073 

4.2.1.6 Use of water resources indicator 2074 

Figure 11 shows the contribution of each stage in the packaging life cycle, according to the "Water 2075 

use" indicator. The vocabulary and scope associated with the colour code used in the results graphs 2076 

is presented in Section 4.2.1. In addition to the graph presented, Table 48 shows the impact of each 2077 

stage in the life cycle for all packaging systems on the "Water use" indicator and is available in the 2078 

appendix.  2079 

 2080 
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 2081 
Figure 11 Comparison of packaging systems, by life cycle stage, according to the water use 2082 

indicator (FU = 1cm3packaged) 2083 

Interpretation of the impact on this indicator:  2084 

Overall, in terms of the water use indicator, the alternatives studied have less impact than the "1. 2085 

PET/Carton Blister" reference. More specifically, we can see that:  2086 

• Flexible packaging categories 6 (transparent paper), 7 (opaque paper), 8 (PP) and bulk 9 2087 

and 10 have a significantly lower impact than the benchmark. The reduction in impact observed 2088 

is at least -28% (packaging 1.5 compared with 8.2) to -95% (packaging 1.3 compared with 9.2). 2089 

These packs are also the most efficient in terms of mass used per volume packed (see Figure 2090 

5), which explains their low impact.  2091 

• The individual packaging categories based on cardboard 2 (reverse blister), 3 (case), and 5 2092 

(moulded cellulose) are better overall than the reference but some designs generate a limited 2093 

environmental gain (2.1, 2.2, 3.4 and 3.5) due to a low packed volume. The worst packaging 2094 

(2.2) generates an impact 44% higher than the best reference (1.5), but the reduction in impact 2095 

in these categories can be as much as 83%.  2096 

• Category 4 cardboard + straps has a greater impact than the reference, but it is difficult to 2097 

conclude on the irrelevance of this packaging, which is represented only by a design, and which 2098 

does not protect a defined volume (packaged volume = volume of the object, which may be 2099 

indirectly underestimated). 2100 

 2101 

Interpretation by life cycle stage:  2102 

• Of all the scenarios studied, the stages that contribute most to the impact in terms of water use 2103 

are raw materials and ICPs.   2104 

• For flexible products (6 to 8) and for some blister, reverse blister and cases designs, 2105 

the ICPs are the components that contribute most to the impact of the system. These 2106 

components should not be neglected in the eco-design of new alternatives.  2107 
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• Raw materials have a high impact on paper/board-based packaging. Paper-making 2108 

processes require a lot of water (water for paper pulp, water for rinsing chemicals, 2109 

evaporation of water into the air, effluent treatment, etc.). Plastics, on the other hand, 2110 

consume very little water.  2111 

• Packaging category 4, cardboard + straps, is penalised using flat cardboard that is too 2112 

solid, generating a significant impact on raw materials. This cardboard is necessary 2113 

because the packaged object is heavy, and the cardboard must be thick to guarantee 2114 

the rigidity of the packaging. For other applications, the weight/volume ratio of this type 2115 

of packaging can be improved.  2116 

• The finishing stage has a non-negligible impact on water use, particularly for individual 2117 

cardboard-based solutions (blisters 1. and 2., cases 3.). These types of packaging tend to 2118 

have a larger printed surface.  2119 

• The end-of-life stage is a low contributor for the packaging systems studied. The cardboard 2120 

recycling processes require water, which explains the contribution of this stage to this indicator 2121 

for recyclable cardboard-based packaging and, conversely, the low contribution for plastic-2122 

based packaging.  2123 

• The transformation of raw materials (except for plastics, whose transformation processes 2124 

require water, particularly to cool the machines) and transport make a small contribution to the 2125 

impact.  2126 

4.2.1.7 Single score indicator 2127 

Figure 12 shows the contribution of each stage in the packaging life cycle, according to the "single 2128 

score" indicator. The vocabulary and scope associated with the colour code used in the results graphs 2129 

is presented in Section 4.2.1. In addition to the graph presented, Table 49 details the impact of each 2130 

life cycle stage for all packaging systems on the "single score" indicator and is available in the appendix. 2131 

 2132 

NB: This indicator is presented here for information purposes only. It is not recommended to 2133 

communicate on the single score indicator. However, the single score was used in this study 2134 

to select the indicators and gives the reader an indication of the overall environmental issues 2135 

of the system studied. Under no circumstances should the single score results be 2136 

communicated on their own.  2137 
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 2138 
Figure 12 Comparison of packaging systems, by life cycle stage, according to the single 2139 

score indicator (FU = 1cm3packed) 2140 

Interpretation of the impact on this indicator:  2141 

Overall, on the single score, the alternatives studied have less impact than the "1. PET/Cardboard 2142 

blister" reference. More specifically, we can see that:  2143 

• Flexible packaging categories 6 (transparent paper), 7 (opaque paper), 8 (PP) and bulk 9 2144 

and 10 have a much lower impact than the benchmark. The reduction in impact observed is at 2145 

least -53% (packaging 1.5 compared with 8.2) to -95% (packaging 1.3 compared with 9.2). 2146 

These packs are also the most efficient in terms of mass used per volume packed (see Figure 2147 

5), which explains their low impact.  2148 

• The individual packaging categories based on cardboard 2 (reverse blister), 3 (case), and 5 2149 

(moulded cellulose) are better overall than the reference, but some designs generate limited 2150 

environmental gains (2.2, 3.4 and 3.5) due to low pack volume. The worst packaging (2.2) 2151 

generates an impact 16% higher than the best reference (1.5), but the reduction in impact in 2152 

these categories can be as much as 86%.  2153 

• Category 4 cardboard + straps has an impact comparable to or even greater than the 2154 

reference, but it is difficult to conclude whether this packaging is irrelevant because it is 2155 

represented only by a design and does not protect a defined volume (packaged volume = 2156 

volume of the object, which may be indirectly underestimated). 2157 

 2158 

Interpretation by life cycle stage:  2159 

• Of all the scenarios studied, the stages that contribute most to the single score are raw 2160 

materials and ICPs.   2161 

• ICPs, which are the most represented elements by mass for most of the packaging 2162 

systems studied (see Figure 5), have a lower overall mass impact than raw materials 2163 

because they generate less production waste, are made from less impactful materials 2164 

and can be reused (pallets).   2165 

41

52

92

63

36

30

42

28

14 14

19

14 13

20

35
31

61

27

10
12

7

17

7

16

8
5

10

0

10

20

30

40

50

60

70

80

90

100

1.1 1.2 1.3 1.4 1.5 2.1 2.2 2.3 2.4 2.5 2.6 3.1 3.2 3.3 3.4 3.5 4.1 5.1 6.1 7.1 8.1 8.2 8.3 8.4 9.1 9.2 10.1

1️⃣ Blister pack cardboard + PET 2️⃣ Reverse blister 3️⃣ Cardboard case 4️⃣Cardboard 

+ strap

5️⃣Moulded 

cellulose

6️⃣Transp.

flexible 
PP.paper 

7️⃣ Opaque

flexible
PE.paper

8️⃣ Flexible PP 9️⃣Bulk

w/o
display

Bulk

w/
display

S
in

g
le

 S
c
o
re

 (
n
P

t)
 r

e
d
u
c
e
d
 t

o
 1

 c
m

3
 p

a
c
k
a
g
e
d
, 

b
a
s
e
d
 o

n
 t

h
e
 s

ta
g
e
s
 

o
f 

th
e
 L

if
e
 C

yc
le

RM PACK I. TRANSFO+SCRAP I. FINISHING I. ICP II.III. + EOL TRP DISTRIB EOL PACK I.



 Page 80 on 142  

 COMPARATIVE LIFE CYCLE ASSESSMENT OF BLISTER PACKAGING AND 

ALTERNATIVES - 2025 - CITEO ©EVEA 

 

• For flexible products (6 to 8) and for certain blister, reverse blister and case designs, 2166 

the ICPs are the components that contribute most to the impact of the system. These 2167 

components should not be neglected in the eco-design of new alternatives.  2168 

• packaging category 4. cardboard + straps is penalised using flat cardboard that is too 2169 

solid, generating a significant impact on raw materials. This cardboard is necessary 2170 

because the packaged object is heavy, and the cardboard must be thick to guarantee 2171 

the rigidity of the packaging. For other applications, the weight/volume ratio of this type 2172 

of packaging can be improved.  2173 

• The finishing stage has a non-negligible impact on the single score, particularly for solutions 2174 

based on individual cardboard (blisters 1. and 2., cases 3.). These types of packaging tend to 2175 

have a larger printed surface area.  2176 

• The end-of-life, raw materials processing and transport stages make a small contribution 2177 

to the impact of our products on the environment.  2178 

4.2.1.8 Preliminary conclusions on the 6 indicators studied 2179 

 2180 

Overall, the indicators studied show that: 2181 

 2182 

• Flexible packaging categories 6 (transparent paper), 7 (opaque paper), 8 (PP) and bulk 2183 

packaging categories 9 and 10 have a lower impact than the benchmark. The reduction in 2184 

impact observed varies between the alternatives and the reference packaging, ranging from -2185 

28% to -96%, depending on the indicator. This is partly because these packages use the least 2186 

amount of material per unit of packed volume (seeFigure 5), which is why they have such a low 2187 

environmental impact.  2188 

• The individual packaging categories made up mainly of cardboard 2 (reverse blister), 3 (case) 2189 

and 5 (moulded cellulose) are better overall than the reference packaging. 2190 

• Category 4 cardboard + starps has a high overall impact on the various indicators, which can 2191 

be explained in part by the notion of packaged volume, which is difficult to apply to this type of 2192 

packaging.  2193 

 2194 

Regarding the modelling error noted by the critical review panel and mentioned in Section 2.7, It is 2195 

essential for the study to be transparent, which means that its impact on the results must be studied. 2196 

For paper and cardboard materials, this error should be minimal, since ~0.9 kg of waste is called for 1 2197 

kg of post-recycled cardboard obtained. However, for polymers, this modelling error could have a 2198 

slightly greater impact, since ~1.17 kg of HDPE waste is called for 1 kg of rHDPE obtained post-2199 

recycling. 2200 

 2201 

 2202 

4.2.2 COMPARISON BASED ON SECONDARY FUNCTIONS, OVER THE ENTIRE LIFE 2203 

CYCLE  2204 

The secondary functions are presented in the Section 2.2.1. Table 24 is a simplified version of Table 2205 

2 (for more details, please refer to it) and indicates which secondary functions each packaging category 2206 

fulfils. In this section, we will analyse the results according to the different secondary functions studied.  2207 

N° Scenario SPO No. 1: 
Transparency SF No. 2: Marketing FS NO. 3: 

Combating fraud 
1 Cardboard blister + PET Yes Yes Yes 
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2 Reverse blister pack To be qualified Yes Yes 
3 Cardboard case To be qualified Yes To be qualified 
4 Cardboard + straps Yes Yes Yes 
5 Moulded cellulose Yes To be qualified Yes 
6 Transp flexible paper.PP To be qualified Yes Yes 
7 Opaque flexible paper.PE  No Yes Yes 
8 Flexible PP Yes Yes Yes 
9 Bulk without display Yes To be qualified No 

10 Bulk with display Yes Yes No 
Table 24 Classification of packaging categories according to their ability to fulfil secondary 2208 

functions  2209 

In this section we invite marketers to compare the different types of packaging, considering their 2210 

specific packaging needs. In fact, the function of packaging is not just to contain a certain volume, 2211 

since it fulfils certain secondary functions detailed in the previous table. Even if this comparison does 2212 

not form part of an ISO report, LCA is a method based on the consideration of a maximum number of 2213 

parameters, which makes it possible to arrive at an enlightened result that considers the needs of 2214 

professionals in the sector. That's why it's essential to consider the secondary functions intrinsic to 2215 

each packaging and not just rely on the environmental performance as presented in this LCA. This is 2216 

all the more important given that if a packaging is not adapted to the packaged product, this could lead 2217 

to losses that would significantly increase the impact of the system {packaging + product}, a point that 2218 

has been developed in theTable 3. 2219 

 2220 

To illustrate this, let's take the example of a professional who needs to package an object while 2221 

retaining the secondary functions of transparency and fraud prevention. Although bulk packaging 2222 

families 9. with display or 10. without display seem to be packaging types with a low environmental 2223 

impact, they are not necessarily relevant in this case. The following packaging families fulfil these two 2224 

secondary functions:  2225 

• Moulded cellulose 5. packaging is the most effective at combining these two functions, with a 2226 

more optimised ecological footprint. 2227 

• Flexible packaging 8. is an interesting compromise, offering limited protection against fraud 2228 

while maintaining acceptable transparency and further limiting the environmental impact of the 2229 

packaging system. 2230 

This type of thinking can be applied to all combinations of secondary functions, to guide professionals' 2231 

decisions towards the choice best suited to their needs and with the lowest environmental impact.  2232 

4.2.3 COMPARISON ON THE BASIS OF THE MAIN FUNCTIONAL UNIT, FOCUSING ON 2233 

PRIMARY PACKAGING ONLY 2234 

In this section, the calculated impacts will focus solely on primary packaging. ICPs and transport are 2235 

excluded from the results and interpretations. These considerations make it possible to study only the 2236 

design of the primary packaging to identify specific eco-design strategies and levers. As a result, the 2237 

results are free from any contributions inherent in practices linked to the use of ICP and transport 2238 

management, which are specific to each customer.  2239 

 2240 

The tables containing the raw results for the 6 indicators and the single score, used to construct the 2241 

graphs in this section, are identical to those in Section 4.2.1.  2242 
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4.2.3.1 Climate change indicator 2243 

Figure 13 shows the contribution of each stage in the packaging life cycle, according to the "Climate 2244 

Change" indicator, focusing solely on primary packaging. The vocabulary and scope associated with 2245 

the colour code used in the results graphs is presented in Section 4.2.1. In addition to the graphs 2246 

presented, Table 43 details the impact of each life cycle stage for all packaging systems on the "Climate 2247 

Change" indicator and is available in the appendix.  2248 

 2249 

 2250 
Figure 13 Comparison of packaging systems, focusing on primary packaging only, according 2251 

to the climate change indicator (FU = 1cm3 packed) 2252 

Interpretation of the impact on this indicator:  2253 

Overall, in terms of climate change, even if we consider only the primary packaging, the alternatives 2254 

studied have less impact than the "1. PET/Cardboard blister" reference. More specifically, we can see 2255 

that:  2256 

• Flexible packaging categories 6 (transparent paper), 7 (opaque paper), 8 (PP) and bulk 9 2257 

and 10 have a much lower impact than the benchmark. The reduction in impact observed is at 2258 

least -73% (packaging 1.5 compared with 8.2) to -93% (packaging 1.3 compared with 8.3). 2259 

These packs are also the most efficient in terms of mass used per volume packed (see Figure 2260 

5), which explains their low impact.  2261 

• The individual packaging categories based on cardboard 2 (reverse blister), 3 (case), and 5 2262 

(moulded cellulose) are better overall than the reference, but some designs generate a limited 2263 

environmental gain (2.2, 2.3, 3.4 and 3.5) because of their low packed volume. The worst 2264 

packaging (3.4) generates the same impact as the best reference (1.5), but the reduction in 2265 

impact in these categories can be as much as 89% (1.3 VS 2.4).  2266 

• Category 4 cardboard with a link has an impact comparable to or even greater than the 2267 

reference, but it is difficult to conclude whether this packaging is irrelevant because it is 2268 

represented only by a design and does not protect a defined volume (packaged volume = 2269 

volume of the object, which may be indirectly underestimated). 2270 
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Interpretation by life cycle stage:  2272 

• Of all the scenarios studied, if we consider only primary packaging, the stages that contribute 2273 

most to the impact on climate change are raw materials and end-of-life.   2274 

o The end-of-life stage is a major contributor for cardboard-based packaging and a 2275 

minor one for plastic-based packaging. The justification is as follows:  2276 

▪ Modelling the end-of-life of cardboard in CFF involves a cardboard recycling 2277 

process that has a greater impact than virgin material, so the avoided impacts 2278 

associated with recycling are doubly reduced (recycling process has an impact 2279 

and avoided impact is low). This is due to the use of co-waste/co-products from 2280 

the forestry industry, black liquor, which is used as a source of heat and avoids 2281 

the use of non-renewable resources. 2282 

▪ Conversely, in the case of recycled plastics, the recycling process has less 2283 

impact than the virgin material, so the avoided impacts (benefits) associated with 2284 

recycling are significant on two levels (low-impact recycling process and high 2285 

avoided impact).   2286 

 2287 

• The finishing stage has a significant impact on climate change, particularly for individual 2288 

cardboard-based solutions (blisters 1. and 2., cases 3.). These types of packaging tend to 2289 

have a larger printed surface.  2290 

• The raw materials processing stages (except for designs involving a high rate of production 2291 

waste, such as packaging 3.4 with 45% waste linked to cardboard cutting) and transport make 2292 

a small contribution to the impact on this indicator. 2293 

4.2.3.2 Resources use, fossil indicator 2294 

Figure 14 shows the contribution of each stage in the packaging life cycle, according to the "Resources 2295 

use; fossil" indicator, focusing solely on primary packaging. The vocabulary and scope associated with 2296 

the colour code used in the results graphs is presented in Section 4.2.1. In addition to the graphs 2297 

presented, Table 44 details the impact of each life cycle stage for all packaging systems on the 2298 

"Resources use; fossil" indicator and is available in the appendix.  2299 

 2300 
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 2301 
Figure 14 Comparison of packaging systems, focusing on primary packaging only, according 2302 

to the energy resource use indicator (FU = 1cm3packed) 2303 

Interpretation of the impact on this indicator:  2304 

Overall, for the use of energy resources indicator, the interpretations that can be made of the results 2305 

are similar to those made for the climate change indicator (see justification 4.2.1.2), so the alternatives 2306 

studied are also less impactful than the "1. PET/Cardboard blister" reference. More specifically, we 2307 

observe that:  2308 

• Flexible packaging categories 6 (transparent paper), 7 (opaque paper), 8 (PP) and bulk 9 2309 

and 10 have a much lower impact than the benchmark. The reduction in impact observed is at 2310 

least -66% (packaging 1.5 compared with 8.2) to -92% (packaging 1.3 compared with 6.1). 2311 

These packs are also the most efficient in terms of mass used per volume packed (see Figure 2312 

5), which explains their low impact.  2313 

• The individual packaging categories based on cardboard 2 (reverse blister), 3 (case), and 5 2314 

(cellulose) are also better than the reference, but some designs have comparable or even 2315 

inferior performance to the best-performing reference blisters (1.1 and 1.5), such as the 2.2 and 2316 

3.4 packages, due to their low pack volume. For these packs, the variation in impact on these 2317 

categories ranges from 0% to -65% for reverse blisters (2.), from+ 5% to -86% for cardboard 2318 

boxes (3.) and from +15% to -44% for moulded cellulose (5.).  2319 

• The impact of category 4 cardboard + straps is comparable or even greater than the reference. 2320 

 2321 

Interpretation by life cycle stage:  2322 

• Of all the scenarios studied, if we consider only primary packaging, the stages that contribute 2323 

most to the impact in terms of use of energy resources are raw materials and finishing.   2324 

• The finishing stage has a non-negligible impact on the use of energy resources, 2325 

particularly for individual cardboard-based solutions (blisters 1. and 2., cases 3.). 2326 

These types of packaging tend to have a larger printed surface.  2327 
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• The end-of-life stage is a significant contributor for cardboard-based packaging and a 2328 

negative contributor (beneficial for the environment) for plastic-based packaging. The 2329 

justification is as follows:  2330 

• The modelling of the end-of-life of cardboard in CFF involves a cardboard recycling 2331 

process that has a greater impact than virgin material, so the avoided impacts 2332 

associated with recycling are doubly reduced (impacting recycling process and low 2333 

avoided impact). This is due to the use of co-waste/co-products from the forestry 2334 

industry, black liquor, which is used as a source of heat and avoids the use of non-2335 

renewable resources. 2336 

• Conversely, in the case of recycled plastics, the recycling process has less impact than 2337 

virgin material, so the avoided impacts (benefits) associated with recycling are 2338 

significant on two levels (the recycling process requires few energy resources and 2339 

makes it possible to avoid virgin material, which uses a lot of resources, generating a 2340 

high avoided impact).   2341 

• The raw materials processing stages (except for designs involving a high rate of production 2342 

waste, such as packaging 3.4 with 45% waste linked to cardboard cutting).  2343 

4.2.3.3 Freshwater eutrophication indicator 2344 

Figure 15 shows the contribution of each stage in the packaging life cycle, according to the 2345 

"Eutrophication freshwater" indicator, focusing solely on primary packaging, a priority indicator for 2346 

CITEO. The vocabulary and scope associated with the colour code used in the results graphs is 2347 

presented in Section 4.2.1. In addition to the graph presented, Table 45 details the impact of each life 2348 

cycle stage for all packaging systems on the "Eutrophication freshwater" indicator and is available in 2349 

the appendix.  2350 

 2351 

 2352 
Figure 15 Comparison of packaging systems, focusing on primary packaging only, according 2353 

to the freshwater eutrophication indicator (FU = 1cm3packaged) 2354 

Interpretation of the impact on this indicator:  2355 
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Overall, in terms of eutrophication in freshwater, the alternatives studied have less impact than the "1. 2356 

PET/Cardboard blister" reference. More specifically, we note that:  2357 

• Flexible packaging categories 6 (transparent paper), 7 (opaque paper), 8 (PP) and bulk 9 2358 

and 10 have a much lower impact than the benchmark. The reduction in impact observed is at 2359 

least -63% (packaging 1.5 compared with 7.1) to -92% (packaging 1.5 compared with 8.3). 2360 

These packages are also the most efficient in terms of mass used per volume packed 2361 

(seeFigure 5 ), which explains their low impact.  2362 

• The individual packaging categories based on cartons 2 (reverse blister) and 3 (case) are 2363 

better overall than the reference, but some designs generate a limited environmental gain (2.1, 2364 

2.2, 2.3, 3.3, 3.4 and 3.5) because of their low packed volume. The worst packaging (2.2) 2365 

generates an impact 46% higher than the best reference (1.5) but the reduction in impact in 2366 

these categories can be as much as 84%.  2367 

• Categories 5 (cellulose) and 4 (linked cardboard) have a greater impact than the reference 2368 

blisters. 2369 

 2370 

Interpretation by life cycle stage:  2371 

• Of all the scenarios studied, the stages that contribute most to the impact of eutrophication in 2372 

freshwater are raw materials and finishing.   2373 

• Flat cardboard and paper, which are massively used in the raw materials for the 2374 

packaging studied here, also have an impact on freshwater eutrophication. However, 2375 

they generate half as much impact per kg as corrugated cardboard because they 2376 

generate less ash (preferential use of electrical energy) and do not use glue or starch.  2377 

• plastic raw materials have less impact on eutrophication than paper/cardboard-based 2378 

materials, which is an advantage for flexible packaging.  2379 

• The finishing stage has a non-negligible impact on eutrophication in freshwater, 2380 

particularly for individual cardboard-based solutions (blisters 1. and 2., case 3.). These 2381 

types of packaging tend to have a larger printed surface.  2382 

• End-of-life is a stage that contributes little to the impact of all scenarios. 2383 

• The raw materials processing stage makes a small contribution to the impact on this indicator.  2384 

4.2.3.1 Depletion of resources, minerals and metals indicator 2385 

Figure 16 shows the contribution of each stage in the packaging life cycle, according to the "depletion 2386 

of resources, minerals and metals" indicator, focusing solely on primary packaging. The vocabulary 2387 

and scope associated with the colour code used in the results graphs is presented in Section 4.2.1. In 2388 

addition to the graph presented, Table 46 details the impact of each stage in the life cycle for all 2389 

packaging systems on the "depletion of resources, minerals and metals" indicator and is available in 2390 

the appendix.  2391 

 2392 
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 2393 
Figure 16 Comparison of packaging systems, focusing on primary packaging only, according 2394 

to the depletion of resources, minerals and metals indicator (FU = 1cm3 packed) 2395 

Interpretation of the impact on this indicator:  2396 

In terms of the depletion of mineral and metal resources indicator, all alternatives studied have a lower 2397 

impact than the "1. PET/Cardboard blister pack" reference, even though category 4 (cardboard + 2398 

straps) has an impact close to that of the best-performing samples in the reference category. An 2399 

analysis by life cycle stage will help to explain these contrasting results.  2400 

 2401 

Interpretation by life cycle stage:  2402 

• Of all the scenarios studied, the stages that contribute most to the impact in terms of depletion 2403 

of mineral and metal resources are raw materials and finishing. 2404 

• Blister references have a high impact due to the raw materials used, which is explained 2405 

using PET for the shell. This PET uses terephthalic acid (PTA) as a precursor. Cobalt, 2406 

a rare metallic element, is used to catalyse the synthesis of PTA, which explains the 2407 

significant impact of PET-based packaging on this indicator.  2408 

• The remainder of the impact attributed to raw materials is due to the use of metals in 2409 

industrial installations.  2410 

• The finishing stage has a significant impact on the depletion of mineral and metal 2411 

resources, particularly for individual cardboard-based solutions (blisters 1. and 2., 2412 

cases 3.). These types of packaging tend to have a larger printed surface.  2413 

• The end-of-life and raw materials processing stages make a small contribution to the impact 2414 

on this indicator.  2415 

4.2.3.2 Land use indicator 2416 

As shown in Section 4.2.1.5, the "land use" indicator is not mainly due to the ICPs, even if this stage 2417 

remains important and must not be forgotten in this study. Therefore, it does not seem very relevant to 2418 

interpret the results on this indicator again, especially as the product distribution phase makes virtually 2419 

no contribution to this indicator.  2420 
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4.2.3.3 Use of water resources indicator 2421 

Figure 17 shows the contribution of each stage in the packaging life cycle, focusing on primary 2422 

packaging only, according to the "Water use" indicator. The vocabulary and scope associated with the 2423 

colour code used in the results graphs is presented in Section 4.2.1. In addition to the graphs 2424 

presented, Table 48 shows the impact of each stage in the life cycle for all packaging systems on the 2425 

"Water use" indicator, and is available in the appendix.  2426 

 2427 

 2428 
Figure 17 Comparison of packaging systems, focusing on primary packaging only, according 2429 

to the water use indicator (FU = 1cm3 packed) 2430 

Interpretation of the impact on this indicator:  2431 

Overall, in terms of the water use indicator, the alternatives studied have less impact than the "1. 2432 

PET/Carton Blister" reference. More specifically, we can see that:  2433 

• Flexible packaging categories 6 (transparent paper), 7 (opaque paper), 8 (PP) and bulk 9 2434 

and 10 have a lower impact than the benchmark. The reduction in impact observed is at least 2435 

-40% (packaging 1.5 compared with 8.2) to -89% (packaging 1.3 compared with 9.2). These 2436 

packs are also the most efficient in terms of mass used per volume packed (see Figure 5), 2437 

which explains their low impact.  2438 

• The individual packaging categories based on cardboard 2 (reverse blister), 3 (case), and 5 2439 

(moulded cellulose) are better overall than the reference but some designs generate a limited 2440 

environmental gain (2.1, 2.2, 2.3, 3.3, 3.4 and 3.5) because of a low packed volume. The worst 2441 

packaging (2.2) generates an impact 45% higher than the best reference (1.5) but the reduction 2442 

in impact in these categories can be as much as 73%.  2443 

• Category 4 cardboard + straps has a much greater impact than the reference, but it is difficult 2444 

to conclude whether this packaging is irrelevant because it is only represented by a design and 2445 

does not protect a defined volume (packaged volume = volume of the object, which may be 2446 

indirectly underestimated). 2447 

 2448 

Interpretation by life cycle stage:  2449 
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• In all the scenarios studied, the stages that contribute most to the impact in terms of water use 2450 

are raw materials and finishing.   2451 

• Raw materials have a high impact on paper/board-based packaging. Paper-making 2452 

processes require a lot of water (water for paper pulp, water for rinsing chemicals, 2453 

evaporation of water into the air, effluent treatment, etc.). Plastics, on the other hand, 2454 

consume very little water.  2455 

• Packaging category 4. cardboard + straps, is penalised using flat cardboard that is too 2456 

solid, generating a significant impact on raw materials. This cardboard is necessary 2457 

because the packaged object is heavy, and the cardboard must be thick to guarantee 2458 

the rigidity of the packaging. For other applications, the weight/volume ratio of this type 2459 

of packaging can be improved.  2460 

• The finishing stage has a non-negligible impact on water use, particularly for individual 2461 

cardboard-based solutions (blisters 1. and 2., cases 3.). These types of packaging 2462 

tend to have a larger printed surface.  2463 

• The end-of-life stage is a low contributor for the packaging systems studied. Cardboard 2464 

recycling processes require water, which explains why this stage contributes so much to this 2465 

indicator for recyclable cardboard-based packaging and, conversely, contributes little for 2466 

plastic-based packaging.  2467 

• The raw materials transformation stages (except for plastics, where the transformation 2468 

processes require water, to cool the machines) contribute little to the impact.  2469 

4.2.3.4 Single score indicator 2470 

Figure 18 shows the contribution of each stage in the packaging life cycle, focusing solely on primary 2471 

packaging, according to the "single score" indicator. The vocabulary and scope associated with the 2472 

colour code used in the results graphs is presented in Section 4.2.1. In addition to the graph 2473 

presented,Table 49 shows the impact of each life cycle stage for all packaging systems on the "single 2474 

score" indicator and is available in the appendix. 2475 

 2476 

NB: This indicator is presented here for information purposes only. It is not recommended to 2477 

communicate on the single score indicator. However, the single score was used in this study 2478 

to select the indicators and gives the reader an indication of the overall environmental issues 2479 

of the system studied. Under no circumstances should the single score results be 2480 

communicated on their own.  2481 

 2482 
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 2483 
Figure 18 Comparison of packaging systems, focusing on primary packaging only, according 2484 

to the single score indicator (FU = 1cm3wrapped) 2485 

Interpretation of the impact on this indicator:  2486 

Overall, on the single score, the alternatives studied have less impact than the "1. PET/Cardboard 2487 

blister" reference. More specifically, we can see that:  2488 

• Flexible packaging categories 6 (transparent paper), 7 (opaque paper), 8 (PP) and bulk 9 2489 

and 10 have a much lower impact than the benchmark. The reduction in impact observed is at 2490 

least -71% (packaging 1.5 compared with 10.1) to -93% (packaging 1.3 compared with 8.3). 2491 

These packs are also the most efficient in terms of mass used per volume packed (seeFigure 2492 

5 ), which explains their low impact.  2493 

• The individual packaging categories based on cardboard 2 (reverse blister), 3 (case), and 5 2494 

(cellulose) are better overall than the reference, but some designs generate limited 2495 

environmental gains (2.2, 3.4 and 3.5) due to low pack volume. The worst packaging (3.4) 2496 

generates an impact 4% higher than the best reference (1.5), but the reduction in impact in 2497 

these categories can be as much as 88%.  2498 

• Category 4 cardboard with a link has an impact comparable to or even greater than the 2499 

reference, but it is difficult to conclude whether this packaging is irrelevant because it is 2500 

represented only by a design and does not protect a defined volume (packaged volume = 2501 

volume of the object, which may be indirectly underestimated). 2502 

 2503 

Interpretation by life cycle stage:  2504 

• Of all the scenarios studied, the stages that contribute most to the single score are raw 2505 

materials and finishing.   2506 

• Packaging category 4, cardboard + straps, is penalised using flat cardboard that is too 2507 

solid, generating a significant impact on raw materials. This cardboard is necessary 2508 

because the packaged object is heavy, and the cardboard must be thick to guarantee 2509 
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the rigidity of the packaging. For other applications, the weight/volume ratio of this type 2510 

of packaging can be improved.  2511 

• The finishing stage has a non-negligible impact on the single score, particularly for 2512 

solutions based on individual cardboard (blisters 1. and 2., cases 3.). These types of 2513 

packaging tend to have a larger printed surface area.  2514 

• The end-of-life and raw materials processing stages contribute little to the impact.  2515 

4.2.4 COMPARISON BASED ON THE MAIN FUNCTIONAL UNIT, FOCUSING ON THE 2516 

VOLUME PACKED 2517 

This section presents some of the same results as in the previous sections: the performance of the 27 2518 

packs on the "climate change" indicator, compared with the volume packed per pack. To do this, "3 2519 

classes" are distinguished by their packed volume:  2520 

• Small packaging with a volume of less than 150 cm3 (orange on Figure 19 2521 

• Medium-sized packaging with a volume of between 150 and 350 cm3 (yellow on Figure 19 2522 

• Large packaging with a volume of more than 350 cm3 (green on Figure 19 2523 

 2524 
Figure 19 Comparison of packaging systems, focusing on the volume packed, according to 2525 

the climate change indicator (FU = 1cm3 packed) 2526 

Figure 19 , compares all the packaging on the climate change indicator, as well as the volume packed 2527 

(in grey). First of all, we can see that a wide variety of packaged volumes are represented in this study, 2528 

ranging from 25.1 cm3 (sample 1.5) to 902.7 cm3 (sample 3.2) if bulk packaging is excluded as it is a 2529 

special case (greyed out in Figure 19). It is not possible to directly correlate the volume packaged with 2530 

its impact on the climate change indicator, since categories 5 (moulded cellulose), 6 (transparent 2531 
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paper) and 7 (opaque paper) have a relatively small volume and belong to the small packaging 2532 

category. However, they have little impact on this indicator. 2533 

 2534 

Nevertheless, when focusing on one packaging category at a time, it is interesting to note that some 2535 

trends emerge. In fact, for packaging families with a significant number of samples, a low volume 2536 

packed implies an under-performance of the packaging in relation to the average impact of the family 2537 

in question. This observation is valid for categories 1 (PET/cardboard blister), 2 (reverse blister), 3 2538 

(case) and 8 (PP), for which the correlation between packed volume and impact on climate change is 2539 

systematic. In fact, the ranking of performance on climate change (the 1stbeing the best) is the same 2540 

as that of packed volume (the 1stbeing the largest in volume), for these 3 packaging categories. Small 2541 

packs have a less optimised ratio [packed volume/primary pack weight] than larger packs. As a result, 2542 

larger packs have an advantage.  2543 

 2544 

In addition, Figure 19 allows us to compare packaging of different types but with a similar packed 2545 

volume (around 170 cm3), such as 1.4, 2.5 and 3.3. In this example, the cardboard alternatives 2 2546 

(reverse blister) and 3 (case) generate environmental impacts 3 times lower than the reference 1 2547 

(cardboard/PET blister). Similarly, by focusing on packs 2.3, 3.4 and 8.2 (or 8.4), it is possible to 2548 

deduce that for packs with a comparable volume (around 85 cm3), family 8 (PP) has a better 2549 

environmental performance than families 2 (reverse blister) and 3 (case). This type of observation 2550 

makes it possible to avoid the scale effects induced by packaging with a high packed volume and to 2551 

compare packaging of similar sizes.  2552 

 2553 

However, it is important to bear in mind that a reasonable and adequate quantity of product should be 2554 

packaged, as closely as possible to the consumer's needs. Packing a large quantity of product that is 2555 

not ultimately used by the consumer would lead to a transfer of impact through the rebound effect and 2556 

would reduce the impact of the packaging. 2557 

 2558 

The results presented in this focus on packaged volume have been formatted solely for the climate 2559 

change indicator. By repeating the exercise of interpretation by volume class for the other indicators, 2560 

we observe that the conclusions are the same as for climate change, i.e. that:  2561 

• Within each packaging family, the most efficient packages are those with the largest volume 2562 

(e.g. 1.5 for the "cardboard blister + PET" family),  2563 

• Between packaging families, with a comparable packed volume, the impact of packaging 2564 

systems depends on the packaging family and not the volume. The conclusions obtained in the 2565 

Section 4.2.1 remain the same (for example, for packaging systems with a comparable packed 2566 

volume (around 170 cm3) such as packs 1.4, 2.5 and 3.3, the cardboard alternatives 2 (reverse 2567 

blister) and 3 (case) generate lower environmental impacts than the reference 1 2568 

(cardboard/PET blister) for all the indicators studied. 2569 

4.3 SENSITIVITY ANALYSES 2570 

This section deals with the study's sensitivity analyses. We have chosen to concentrate on the climate 2571 

change indicator to present the results in a more readable way. Nevertheless, the raw results for each 2572 

SA on the other five indicators are presented in Appendix 7.4. 2573 
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4.3.1 SA N°1: VARIATION IN THE RATE OF RECYCLED AND INCORPORATED MATTER 2574 

FOR CERTAIN MATERIALS 2575 

This section deals with a key parameter linked to the use of recycled material: the rate of recycled 2576 

material incorporated into primary packaging. The latter is set at 0% in this study but is increased here 2577 

to 50% to study the changes this has on the results and conclusions.  Here, the study focuses on the 2578 

rate of recycled material incorporated into primary packaging. Moreover, this rate of incorporated 2579 

recycled material is only considered for materials for which recycling (on the scale and in practice) is 2580 

possible. This is the case for all materials in this LCA, except for the nylon used in packaging 4.1). The 2581 

modelling is therefore identical between the base scenario and the sensitivity analysis, except for the 2582 

raw materials used for the primary packaging. The ICPs do not include recycled materials in this 2583 

analysis.  2584 

 2585 

This sensitivity analysis leads to Figure 20 , showing the results in terms of the climate change indicator 2586 

for each packaging for the base scenario, then incorporating 50% recycled material for primary 2587 

packaging materials.  2588 

The graph is presented on two axes: the first, represented by green histograms, shows the raw results 2589 

of the climate change indicator for the 54 scenarios (27 packages times 2) and the second, in blue, 2590 

shows the relative difference in percentage impact of this same indicator for the baseline scenario and 2591 

this SA. 2592 
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 2593 
Figure 20 Impact on the climate change indicator of different types of packaging with 0% recycled content VS 50% recycled content (FU = 2594 

1cm3 packaged) 2595 

Figure 20 , shows that incorporating 50% recycled material reduces the impact on climate change by 2% to 9% for primary packaging made partly or 2596 

entirely of plastic: 1 (PET/cardboard blister pack), 6 (transparent paper), 7 (opaque paper) and 8 (flexible PP). However, for the other families, 2597 
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composed mainly of paper/cardboard, the picture is more mixed. In fact, for these categories: 2 (reverse blister), 3 (case), 5 (moulded cellulose) 9 2598 

and 10 (bulk), incorporating 50% recycled material leads to a slight increase in the impact on climate change from 0% to 2%.2599 
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 2600 

This trend can be partly explained by the fact that when paper is manufactured from virgin material, a 2601 

co-product called black liquor is used for energy recovery. As this co-product comes from biomass, it 2602 

contains biogenic carbon, and its combustion leads to a biogenic carbon count of 0/0, which implies a 2603 

zero impact on the climate change category and more advantageous heat production compared to gas 2604 

or coal. However, when paper is made from recycled material, there is no production of this black liquor 2605 

and therefore no production of heat from co-products of the forestry industry. So, in terms of climate 2606 

change, for paper/cardboard, in most cases, it is better to use virgin material rather than recycled 2607 

material xix.  2608 

This conclusion is qualified by the fact that in all five of the other impact categories considered in this 2609 

study, the scenario incorporating 50% recycled material performs better than the baseline scenario, as 2610 

shown in Table 50 and Table 51. Thus, manufacturers must make a trade-off between slightly 2611 

increasing the impact on climate change while reducing it on the other indicators studied by 2612 

incorporating recycled material or slightly decreasing the impact on climate change and increasing the 2613 

impact on the other indicators studied by not incorporating recycled material.  2614 

 2615 

To go further, a specific LCA on this type of material should be carried out, to consider the diversity of 2616 

parameters that can influence the use of virgin and recycled paper: type and origin of raw materials 2617 

and fibres, specific practices of each supplier, varieties of "Mill" technologies for the manufacture of 2618 

paper pulp, among others. 2619 

4.3.2 SA N°2: ASIAN ORIGIN OF PRIMARY PACKAGING  2620 

This section looks at the sensitivity of the results to the geographical origin of the materials used to 2621 

produce the primary packaging. In this study, primary packaging materials are produced in Europe, but 2622 

in this sensitivity analysis, an Asian origin is considered to study whether such a change would have 2623 

significant repercussions on the results.  2624 

 2625 

This scenario considers an Asian supply of primary packaging raw materials (not ICPs - which is a 2626 

limitation of this SA) and considers the transport of materials from Asia to Europe with a combined 2627 

transport of 12,000km by boat and 1,000km by truck (split into 500km in Europe and 500km in Asia). 2628 

In addition, for this SA, "ROW" data is used to model the origin of raw materials in Asia, as the ecoinvent 2629 

database does not specifically provide Asian data. The details of the inventory data specific to this 2630 

sensitivity analysis are not explicitly given. The inventory data are the same as for the base scenario, 2631 

with the difference of geography: the background data for raw materials are changed from RER to 2632 

RoW. Only sample 5.1 moulded cellulose benefits from the Chinese energy mix (CN). The production 2633 

and end-of-life of the packaging is still in Europe and France, respectively. The results are presented 2634 

in the same form as for the first sensitivity analysis: 54 scenarios, 2 vertical axes of results on climate 2635 

change (1 in absolute, 1 in percentage relative deviation). 2636 
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 2637 

 2638 
Figure 21 Climate change impact of different types of packaging using primary materials from Europe VS Asia (FU = 1cm3packaged) 2639 

Figure 21 clearly illustrates that sourcing raw materials in Asia implies a very sharp increase, for all packaging, in the impact on the climate change 2640 

category. These increases vary between 14% and 68%, depending on the packaging and the proportion of primary packaging and ICP by mass. 2641 

Packaging with a high ICP/primary packaging mass ratio is the least impacted by this SA, and the opposite is true (see Figure 5). Most of this increase 2642 
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in impact comes from the production of raw materials in Asia. The transport of raw materials from their production in Asia to the packaging 2643 

manufacturing plants in Europe contributes little to the increase in impacts on climate change.  2644 
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 2645 

 2646 

The raw results of this sensitivity analysis can be found atTable 52 andTable 53 . Overall, Asian supply 2647 

generates greater impacts than the reference scenario for the 6 indicators under study. The 2648 

conclusions drawn on the other indicators are therefore in line with those drawn here on climate 2649 

change. However, it is possible to observe that families 7 (opaque paper) and 8 (flexible PP), on the 2650 

"consumption of water resources" indicator, generate slightly fewer impacts: from -0% to -7%.  2651 

 2652 

So, sourcing from Europe is certainly more environmentally relevant than sourcing from Asia. This 2653 

confirms that the geography of raw material production is a key issue in the design of alternatives to 2654 

blister packs.  2655 

 2656 

As an aside to this sensitivity analysis, if the production and supply of ICPs, as well as the production 2657 

of primary components, had been carried out in Asia, the increase in impacts would have been even 2658 

greater, due to a more carbon-intensive energy mix for Asian countries. 2659 

4.3.3 SA N°3: VARIATION IN PACKED VOLUME FOR PET/CARDBOARD BLISTERS 2660 

This section looks at the sensitivity analysis of the variation in volume that PET/cardboard blisters could 2661 

theoretically pack while retaining all the secondary functionalities. This family of packaging does not 2662 

carry the maximum volume theoretically possible, since the PET shell is thermoformed to the exact 2663 

dimensions of the packaged product to hold it in place. This characteristic, which is specific to this 2664 

family of packaging, potentially leads to a bias in the environmental performance results for this 2665 

category of packaging. This is why in this sensitivity analysis the theoretical maximum volume is 2666 

measured and the LCA results are recalculated.  2667 

 2668 

4.3.3.1 Protocol 2669 

To measure this volume, an isosceles trapezoidal cross-section has been considered in order to retain 2670 

draft angles (angles that allow the part to be demoulded more easily) on the final volume, to maintain 2671 

a shape that is compatible with the thermoforming shaping process. This theoretical cross-section is 2672 

measured on the maximum dimensions of the object while retaining the secondary functionality 2673 

associated with marketing, i.e. considering a free space for printing graphic elements. The volume is 2674 

then calculated by multiplying by the maximum length of the object. Figure 22 illustrates how the 2675 

trapezoidal section is measured in relation to the object's dimensions. 2676 

 2677 

 2678 
Figure 22 Methodology diagram for measuring the trapezoidal cross-section for the AS3 2679 

These measurements are used to calculate the cross-sectional area using the following formula:  2680 

(𝑎 + 𝑏) × ℎ

2
 2681 

Measuring the remaining dimension gives the theoretical maximum volumes, presented inTable 25:  2682 



 Page 100 on 142  

 COMPARATIVE LIFE CYCLE ASSESSMENT OF BLISTER PACKAGING AND 

ALTERNATIVES - 2025 - CITEO ©EVEA 

 

Scenario 
Product 
number 

Packaged volume 
(cm3) 

Maximum 
theoretical volume 

(cm3) 

Maximum 
volume gain 

Cardboard 
blister + 

PET 

1.1 95,3 115,6 21% 

1.2 50,0 75,5 51% 

1.3 25,1 26,9 7% 

1.4 168,6 287,7 71% 

1.5 352,0 437,0 24% 

Table 25 Packed volume VS maximum theoretical volume for PET/cardboard blisters 2683 

4.3.3.2 Results 2684 

With a new theoretical maximum volume for PET/cardboard blisters,Figure 23 shows the results of this 2685 

sensitivity analysis:  2686 

 2687 
Figure 23 Graph showing the results of SA No. 3 (FU = 1cm3packed) 2688 

This increase of packaged volume reduces the impact associated with each PET/cardboard blister 2689 

pack on the climate change indicator. This reduction depends on the increase in packaged volume, 2690 

with the two parameters following a virtually proportional relationship. 2691 

 2692 

However, despite this performance gain on the climate change indicator, the study's conclusions 2693 

regarding the environmental relevance of packaging families 6 (transparent paper), 7 (opaque 2694 

paper), 8 (flexible PP), 9 and 10 (bulk) remain unchanged. However, packaging families 2 (reverse 2695 
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blister), 3 (cardboard box) and 4 (moulded cellulose) are no longer necessarily better than the 2696 

reference scenario, even if overall they remain more interesting (excluding family 4).  2697 

 2698 

Furthermore, this sensitivity analysis generates the same decrease (in relative deviation) on the 5 other 2699 

indicators, as shown in Table 54 and Table 55. In fact, increasing the volume packed reduces the 2700 

mass/volume ratio, a key parameter in this study. The conclusions observed for the other indicators 2701 

are therefore in line with those observed here for climate change.  2702 

 2703 

Furthermore, this SA does not change the conclusions of the study, and it is based on a theoretical 2704 

maximum volume which is ideal and therefore not necessarily realistic. This volume is certainly larger, 2705 

but it does not allow the packaged product to be held in place, which can cause it to deteriorate. This 2706 

will depend on the constraints of each customer and each product/packaging pairing. The associated 2707 

scrap/loss rate should be considered in certain cases, which would increase the environmental impact.  2708 

Furthermore, these results could encourage marketers to pack a greater volume of product per CSU 2709 

to reduce the impact associated with packaging. This eco-design approach is partly relevant, but it is 2710 

worth noting that it could lead consumers to consume more than they initially need, leading to a 2711 

rebound effect and a transfer of impact from the packaging to the product consumed. 2712 

4.3.4 SA N°4: CONSIDERATION OF THE CONTAINER USED FOR SHELF DISPLAY OF 2713 

BULK ITEMS WITHOUT DIPLAY 2714 

This section looks at the sensitivity analysis of the impact of including a bin for displaying products 2715 

packaged in non-display bulk packaging (family 9). This packaging system requires specific 2716 

infrastructures to ensure that the product is placed on the shelf and available to the consumer. For this 2717 

purpose, a plastic crate is included in the system under study. The products are placed directly in this 2718 

container/display and are reused several times. This SA focuses solely on product 9.1, for which certain 2719 

data are available and have enabled the attribution calculations to be made between the crate and the 2720 

primary packaging. The commercial reference of the case is given herexx .  2721 

4.3.4.1 Data for modelling 2722 

Data on the plastic crate: 2723 

• Weight: 0.3 kg 2724 

• Materials: Polystyrene (GLO) 2725 

• Process: Injection moulding (assumption) 2726 

• Capacity: 3.8L (3800 cm3) 2727 

• Warranty: G=3 years (considered to be the life of the box) 2728 

• End of life according to the CITEO 2030 scenario.   2729 

Number of uses of a box and allocation factor per cm3packed: 2730 

Based on the annual sales volume of the product (noted P), its unit price (noted T), the number of 2731 

hypermarket-type shops in France (noted M) and on the assumption that there is one box per shelf 2732 

(noted B), it is possible to determine the fraction of the till allocated to the sale of a single product. This 2733 

is calculated using the following formula: 2734 

𝑃 × 𝐺

𝑇 × 𝑀 × 𝐵
= 3823 2735 

So, over the lifetime of the case (assuming 3 years: product guarantee), the case will enable 3823 2736 

products to be displayed on the shelves. Given that the case weighs 0.3 kg, that there are 12 products 2737 

per primary packaging and that packaging 9.1 is 1120cm3long, it is possible to allocate: 
1

3823
×

12×300

1120
=2738 
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𝟖. 𝟏𝟎−𝟒𝒈 of PS per cm3, for this packaging. This allocation constitutes a first approach leading to a 2739 

coherent order of magnitude. For the modelling of this system, the raw materials, the shaping and the 2740 

end of life of the PS box are considered.  2741 

4.3.4.2 Results and interpretation 2742 

Table 26 shows the results for the 6 selected indicators, and the resulting increase:  2743 

Impact category Unit 9.1 9.1 SA Cashier 

Climate change gCO2 eq 8,2E-02 8,5E-02 

Eutrophication Freshwater kg P eq 3,2E-08 3,3E-08 

Land Use Pt 5,4E-03 5,4E-03 

Water use m3 depriv. 2,8E-05 2,9E-05 

Resource use; Fossils MJ 1,2E-03 13E-03 

Resource use; Minerals and Metals kg Sb eq 3,1E-10 3,3E-10 

Relative deviation on Climate change - +4% 

Relative deviation on Eutrophication 

Freshwater 
- +2% 

Relative deviation on Land Use - 0% 

Relative deviation on Water use - +3% 

Relative deviation on Resource use; 

Fossils 
- +5% 

Relative deviation on Resource use; 

Minerals and Metals 
- +5% 

Table 26: Impacts on the 6 indicators for packaging 9.1 with and without a case for shelf 2744 
display  2745 

On all the selected indicators (excluding "Land Use "), the inclusion of this plastic crate leads to an 2746 

increase in impacts. This increase can be as much as +5% for the "Use of resources; Fossils" and 2747 

"Resource use; Minerals and Metals" indicators. For the "Climate Change" indicator, an increase of 2748 

4% is observed. The increase in these indicators is due to the production of petroleum-based polymers 2749 

to produce the plastic crate.    2750 
 2751 

However, these results need to be qualified. Firstly, they do not change the interpretation of the 2752 

comparison with families 1 (PET/cardboard blister), 2 (reverse blister) and 3 (case).  In fact, even 2753 

considering this plastic crate, sample 9.1 has 39% less impact than the best packaging in these 2754 

categories (3.2) on the "Climate Change" indicator.  2755 

 2756 

In addition, the plastic crate attribution calculations are based on a first-order approach and on 2757 

assumptions. As a result, the data on which this analysis is based is less reliable than that used in the 2758 

base scenario of this study. In addition, it is worth noting that for this SA, the impacts associated with 2759 

the steel hook used to suspend the various products by their European hole should be deducted. In 2760 

this case, the products are placed directly in the crate, so part of the traditional shelving infrastructure 2761 

is no longer required.  2762 

 2763 

In conclusion, the analysis of bulk packaging in the base scenario of this study is less robust than for 2764 

the rest of the systems. This is a limitation and must be considered when interpreting the results.    2765 
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4.3.5 OTHER PROSPECTS 2766 

4.3.5.1 Size of functional unit (2D vs 3D) 2767 

To refine the interpretations of this study, it would have been interesting to study the sensitivity of the 2768 

results to the dimension (2D or 3D) of the functional unit. This is based on packaged volume, although 2769 

it could have been based on packaged mass or the surface area presented to the consumer. This FU 2770 

surface could have been interesting to compare the environmental performance of each packaging in 2771 

terms of their capacity to present 1 cm2of product to the consumer.  2772 

 2773 

However, this notion of display is already considered in a qualitative way in the secondary function 2774 

associated with marketing. This function is based on the packaging's ability to display graphic elements 2775 

that can influence consumer behaviour. For this function to be fulfilled, the packaging must have a 2776 

large enough surface area, optimised to display the right amount of information. 2777 

 2778 

In addition, the results of this potential SA could lead to an eco-design bias by encouraging marketers 2779 

to optimise their packaging to maximise this display surface while packaging an identical volume of 2780 

product. This would increase the impact in relation to the volume packaged, which would be 2781 

counterproductive. Furthermore, flat products with a high surface/volume ratio would benefit greatly 2782 

from this new FU, since the packaging surface displayed to the consumer would be maximised. 2783 

 2784 

In practical terms, it would be possible to carry out this analysis by measuring the display surface of 2785 

each sample received by EVEA. However, not all the packaging under study was supplied: of the 27 2786 

products under study, 20 samples were sent to EVEA. Therefore, for the missing products, this data 2787 

would have to be approximated as it was not collected from the producers.  2788 

4.3.5.2 Recyclability of ICPs processed by manufacturers in the value chain  2789 

As suggested in Section 3.7.2 on recyclability, a low recycling rate has been considered for certain 2790 

ICPs due to a lack of data. In fact, some ICPs, such as palletising film, are processed by manufacturers 2791 

during the value chain. Good sorting and recycling practices are put in place to process materials of 2792 

this type, whereas the CITEO rates used in this study relate to household packaging. An additional 2793 

sensitivity analysis with higher recyclability rates for ICPs would be relevant for a future study.  2794 

5 CONCLUSIONS 2795 

5.1 GENERAL CONCLUSIONS ON THE RESULTS AND 2796 

INTERPRETATIONS 2797 

Regarding the various results and sensitivity analyses, the comparative LCA assessment of 2798 

cardboard/PET blister packaging systems and nine families of alternatives used by CITEO's 2799 

customers, each alternative studied presents advantages and disadvantages depending on the 2800 

environmental indicators assessed and the secondary functions considered. The conclusions that can 2801 

be drawn from the interpretation of the results are as follows:  2802 

 2803 

• All the alternatives studied have a lower impact, and in the worst case comparable to the 2804 

benchmark. The only exception to this generality is:  2805 
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o Category 4. cardboard + straps, with potential impacts that are greater than or 2806 

comparable to the reference. A marketer of packaging of this type must ensure that the 2807 

mass and surface area of cardboard used is optimised to guarantee a reduction in 2808 

environmental impact.  2809 

• Flexible packaging (6. transp.PP paper, 7. opaque.PE paper and 8. PP) and bulk solutions 2810 

(9. with display and 10. without display) stand out for their reduced environmental impact on 2811 

all the indicators studied. These packaging solutions make it possible to optimise the use of 2812 

materials and limit the quantity of material required per unit of packaged volume. However, 2813 

these solutions have their limitations, particularly in terms of fraud prevention and marketing 2814 

displays. What's more, this type of packaging is not necessarily suitable for all products. The 2815 

specific packaging requirements of each product must therefore be considered.  2816 

• In contrast, rigid cardboard packaging (2. Reverse blister, 3. Cardboard case and 5. 2817 

Moulded cellulose) offers better product protection and an optimised medium for marketing 2818 

communication, but at the cost of a potentially greater environmental impact than the other 2819 

families mentioned in the previous point. The mass/volume ratio and the finishes applied 2820 

(printing, varnish) significantly increase their impact. These solutions mainly use cardboard for 2821 

their primary packaging and have a greater impact than the others on the "land use" indicator. 2822 

Incorporating recycled material into the packaging and increasing the recyclability rate are two 2823 

key parameters for reducing the impact of these packaging categories on this indicator. It should 2824 

also be noted that rigid packaging systems with a reduced mass/volume ratio perform just as 2825 

well as flexible and bulk packaging systems.  2826 

 2827 

No single packaging system perfectly meets all the challenges assessed. The final choice must 2828 

therefore incorporate compromises based on the specific requirements of the product and the 2829 

strategies of the marketer. 2830 

 2831 

Indeed, the various points listed below serve as an opening to keep in mind for all readers of this report, 2832 

to take a step back from the conclusion: 2833 

• For the same type of packaging, the volume packed is a key parameter in terms of potential 2834 

environmental impact. The greater the volume, the lower the potential environmental impact, 2835 

as studied in Section 4.2.4 (SA no. 3). It is better to use packaging with a large volume to reduce 2836 

the impact. However, it is important to be aware of the rebound effect that this could have and 2837 

the resulting shift in impact (for example, in the DIY sector, offering 5,000 nails when a private 2838 

customer might only need 500, as opposed to a professional who might have a need that is 2839 

more consistent with the quantity of nails on offer). 2840 

• The incorporation of recycled material is generally beneficial to environmental performance 2841 

(see Section 4.3.1 , SA n°1). 2842 

• Geographical sourcing is a key factor: sourcing raw materials from Asia is environmentally 2843 

damaging (see Section 4.3.2 , SA no. 2).   2844 

5.2 CONTRIBUTION OF LIFE CYCLE STAGES AND PRODUCT 2845 

COMPONENTS 2846 

For the packaging systems studied, the main environmental impacts come from two stages in the life 2847 

cycle: 2848 

- Primary packaging raw materials 2849 

- ICP required for transport to points of sale 2850 



 Page 105 on 142  

 COMPARATIVE LIFE CYCLE ASSESSMENT OF BLISTER PACKAGING AND 

ALTERNATIVES - 2025 - CITEO ©EVEA 

 

 2851 

For most of the indicators and packaging systems studied, the raw materials used in primary 2852 

packaging are the main contributors to environmental impact. This is all the truer if the packaging has 2853 

a lot of material in relation to the volume packed, in contrast to other packaging which is much lighter 2854 

(flexible packaging) where the ICPs have a greater share, relatively speaking, in relation to the primary 2855 

packaging. The main parameters that influence the impact of materials are as follows:  2856 

• Optimisation of the mass/volume ratio to reduce the mass of raw material needed to package 2857 

the same product.  2858 

• Optimisation of scraps, in particular offcuts linked to the cutting of paper/cardboard packaging.  2859 

• In addition to the global issue of "climate change", there are also specific issues relating to the 2860 

raw materials used:  2861 

o For paper/cardboard raw materials, it is the "land use", "eutrophication of water 2862 

resources" and "water use" indicators that can be specifically studied. Better 2863 

management of upstream forestry, production processes and their effluents could lead 2864 

to a reduction in the impact not analysed here, which would require additional specific 2865 

data.  2866 

o For plastics, the indicators "use of energy resources" and "use of resources, minerals 2867 

and metals" can be specifically studied. The use of recycled materials or polymerisation 2868 

agents (in the case of PET catalysts, for example) that have less impact are relevant.  2869 

• The inclusion of recycled materials reduces the overall impact of raw materials (except for 2870 

paper/cardboard on "climate change") (see SA n°1).  2871 

• The origin of the raw materials is important, and marketers should favour European raw 2872 

materials rather than Asian ones to avoid increasing the potential environmental impact. This 2873 

is true if the end market is the French or European market. 2874 

 2875 

Secondly, the Industrial and Commercial Packaging required for transport to the point of sale 2876 

contributes considerably to the potential environmental impact of packaging, particularly for packaging 2877 

requiring additional protection for transport, such as flexible packaging.  These components should not 2878 

be neglected in the eco-design of new alternatives, as they form part of the complete packaging system 2879 

to meet the defined functional unit. The environmental challenges of ICPs are the same as for the 2880 

paper/cardboard raw materials mentioned above. Increasing the number of primary packaging units 2881 

per pallet and reducing the mass of secondary cardboards (without any significant loss of strength) are 2882 

the two main ways of reducing impact (which also means reducing the impact of transporting 2883 

packaging from the packaging site to the point of sale).  2884 

 2885 

The packaging finishing stage has a significant impact on indicators of climate change and resources 2886 

(energy, water, minerals and metals), particularly for individual cardboard-based solutions (blisters 1. 2887 

and 2., cases 3.). These types of packaging tend to have a larger printed surface area. 2888 

 2889 

Finally, the end-of-life stage for primary packaging, particularly in relation to the recyclability issues 2890 

mentioned at the beginning of the report, is not a stage that contributes most to the packaging studied. 2891 

However, this stage does have a significant impact on the "climate change" and "use of energy 2892 

resources" indicators for blister packs 1. and 2. and cases 3. On the other hand, the recyclable nature 2893 

of this packaging gives it a significant benefit in terms of the "land use" indicator, as it avoids the 2894 

production of virgin cardboard.  2895 
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5.3 MAIN LIMITATIONS OF THE STUDY 2896 

It is important to take a step back from the results, interpretations and conclusions of this study, 2897 

particularly in terms of the impact this report could have on CITEO's future CFPs, and the conclusions 2898 

that packaging marketers may draw about future design choices. 2899 

 2900 

The conclusions are based, among other things, on the quality and exhaustiveness of the data shared 2901 

by CITEO and its clients. It is risky from a veracity and relevance point of view to apply these 2902 

conclusions to other packaging that has not been evaluated in the report. However, the study has 2903 

shown the main environmental issues associated with blister packaging and its alternatives, as well as 2904 

the stages that contribute most. Based on these conclusions, EVEA shares in Section 5.4 eco-design 2905 

recommendations applicable to the packaging studied here. Table 3 lists the various exclusion 2906 

criteria and limitations of the study. 2907 

 2908 

In addition, it is important to bear in mind that each result associated with a package is the result of a 2909 

specific collection for a given product, and therefore for a particular supplier. Thus, the deductions 2910 

made for a given family must be put into perspective with the number of samples representing that 2911 

family. In addition, some of the packaging products identified in the Section 1.1 are prototypes. Even if 2912 

their development is at an advanced stage, characterising the potential environmental impact of this 2913 

type of product leads to results that are slightly less robust than those for products that are finished 2914 

and on the market.  2915 

 2916 

One limitation of the study, which it is important to remember, is that it compares many different types 2917 

of packaging for different products (stationery, DIY, oral hygiene). Even though an approach based on 2918 

secondary functions has been developed in a non-exhaustive way, the functional specifications that 2919 

each package must meet depending on the [packaged product/packaging] pairing is much more 2920 

complex. One of the key messages to be retained from this study for customers and 2921 

manufacturers is as follows: the CITEO CFP that will follow this LCA study will, among 2922 

other things, make it possible to set up comparative LCAs on packaging that has to 2923 

package the same product, making it possible to strengthen the comparisons that are 2924 

made and reinforce decision-making. These LCAs for the same product will make it 2925 

possible, among other things, to take account of specific packaging requirements and to 2926 

separate flexible and rigid packaging.  2927 

 2928 

In addition, a modelling error (at the level of the CFF perimeter) estimated by EVEA as having a low 2929 

impact on the results was mentioned in Section 4.2.1.8. It is EVEA's view that this should not affect the 2930 

interpretation and conclusions. Nevertheless, for the sake of transparency, it is crucial to mention it 2931 

here to invite readers to read the relevant section and to bear in mind that future studies should correct 2932 

this.    2933 

 2934 

Even though the various sensitivity analyses carried out as part of this study cover a large proportion 2935 

of the limitations, it is worth noting that certain SAs could be used to support and refine certain 2936 

interpretations. These include the following: 2937 

• Sensitivity analysis on the inclusion of transport from the consumer's home to the point of sale, 2938 

which has not been included in the results of the study to date. 2939 

• Sensitivity analysis of the ICP recycling rate 2940 
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• Sensitivity analysis on the inclusion of shelf space for all packaging categories (not just bulk) to 2941 

consider the system. 2942 

5.4 ECODESIGN RECOMMENDATIONS (NON-EXHAUSTIVE LIST) 2943 

The purpose of this final paragraph is to set out the eco-design recommendations for the packaging 2944 

systems analysed, following on from the results, interpretations and conclusions of this study. These 2945 

recommendations are in the form of a non-exhaustive list. However, care must be taken not to transfer 2946 

unwanted impacts when applying these recommendations. 2947 

 2948 

❖ Optimise the shape of packaging to protect products and reduce the mass/volume ratio:  2949 

o By reducing the weight of primary, secondary and tertiary packaging, the impact of the 2950 

raw materials, processing, transport and ICP stages will be reduced, to a greater or 2951 

lesser extent depending on the reduction achieved. 2952 

o By increasing the volume contained in a pack to increase the number of products it can 2953 

hold (bulk packs are a good example of optimisation at this level), while taking care to 2954 

optimise the palletisation of ICPs, and to avoid unwanted bounce-back effects. 2955 

o By reducing waste, particularly from paper and cardboard cutting.  2956 

❖ Use materials with a low environmental impact, in particular recycled materials, taking care to 2957 

avoid transferring impacts.  2958 

❖ In the case of the French or European market, give preference to sourcing raw materials in 2959 

Europe rather than in Asia whenever possible. 2960 

❖ Reduce print coverage and surface area.  2961 

❖ Designing packaging that is best suited to current recycling channels and those to come soon 2962 

o In terms of choice of materials and product design. 2963 

❖ Optimising transport to the point of sale 2964 

o Through a palletisation plan that is as optimised as possible. 2965 

o Through a logistics scenario where transport distances are reduced.  2966 

❖ Communicating what to do, particularly at the end of life 2967 

o Communicating how to sort in the household packaging waste bin, and particularly the 2968 

importance of emptying household packaging before sorting, is a key step in recycling 2969 

packaging, and can have a major impact when implemented clearly and precisely. 2970 

❖ Exploring the re-use of ICPs 2971 

o Through reusable crates 2972 

o Through reusable pallet covers (or similar elements) 2973 

o By paying close attention to the impact of the washing and repackaging sub-steps, if 2974 

any. 2975 

o By optimising the "For How Many", the number of products in a box, and by extension, 2976 

limiting the use of associated "Consumables" such as bubble wrap. 2977 

❖ On this comparative LCA in particular: 2978 

o Expand the study by adding other packaging families that could have been included in 2979 

the study, for example: 2980 

▪ A 100% plastic blister/double shell. 2981 

▪ A paper and cardboard blister pack with an internal pre-cut paper architecture to 2982 

fit the shape of the product so that it can be seen and frozen. 2983 

 2984 
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6 CRITICAL REVIEW  2985 

The critical review report is attached below in Section 7.1 2986 

7 APPENDICES 2987 

7.1 CRITICAL REVIEW FINAL REPORT (FRENCH) 2988 

 2989 

 2990 
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 3003 

 3004 

7.2 SUPPLEMENTS TO THE LIFE CYCLE INVENTORY: MATERIALS, 3005 

MANUFACTURING PROCESSES AND SPECIFIC FINISHES   3006 

7.2.1 AMORPHOUS POLYETHYLENE TEEPRHTHALATE WITH RECYCLED CONTENT 3007 

Recycled aPET (Polyethylene terephthalate amorphous recycled 50% {RER}| market | EVEA CFF 3008 

- v3.10) does not exist as a process in the CFF formula. Consequently, a new data item has been 3009 

created based on "Polyethylene terephthalate, granulate, amorphous {RER}| polyethylene 3010 

terephthalate production, granulate, amorphous | Cut-off, S" and the CFF method.  3011 

 3012 

Table 27 below presents the inventory data for X% recycled aPET {RER}. Only material inputs from 3013 

the technosphere are presented here. Other inputs from nature and the technosphere, and outputs 3014 

from the technosphere, as well as emissions, are not presented here due to lack of data. 3015 

 3016 

Material created by EVEA 

Polyethylene terephthalate amorphous recycled X% {RER}| market | EVEA CFF - v3.10 

Inputs  Quantity (kg) 

Polyethylene terephthalate, granulate, amorphous {RER}| polyethylene terephthalate 

production, granulate, amorphous | Cut-off, S [2]  
(1-R1) +(R1*(1-A) *QSin/Qp) 

Polyethylene terephthalate, granulate, amorphous, recycled {Europe without 

Switzerland}| polyethylene terephthalate production, granulate, amorphous, recycled | 

Cut-off, S [1]  

R1*A 

Transport, freight train {GLO}| market group for transport, freight train | Cut-off, S 
0.2887*[(1-R1)+(R1*(1-A) *QSin/Qp)] 

(tkm) 

Transport, freight, sea, container ship {GLO}| market for transport, freight, sea, 

container ship | Cut-off, S 

0.5248*[(1-R1)+(R1*(1-A) *QSin/Qp)] 

(tkm) 

Transport, freight, lorry, unspecified {GLO}| market group for transport, freight, lorry, 

unspecified | Cut-off, S 

0.4504*[(1-R1)+(R1*(1-A) *QSin/Qp)] 

(tkm) 
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Transport, freight train {Europe without Switzerland}| market for transport, freight train | 

Cut-off, U 
0.30672*R1*A (tkm) 

Transport, freight, lorry, unspecified {RER}| market for transport, freight, lorry, 

unspecified | Cut-off, U 
0.47231*R1*A (tkm) 

Table 27 LCI for Polyethylene terephthalate amorphous recycled X% {RER}| market | EVEA 3017 
CFF - v3.10- 1 kg 3018 

Assumption:  3019 

[1]  Recycled material  3020 
[2]  Virgin material 3021 

 3022 

Parameters: R1 = X which varies according to the percentage of recycled raw material, A = 0.5; 3023 

Qsin/Qp = 0.9 (extract from European Commission parameters, Appendix C). 3024 

 3025 

7.2.2 CORRUGATED CARDBOARD WITH % RECYCLED CONTENT {RER} 3026 

7.2.2.1 Corrugated cardboard box {RER}| Production via recycling | Cut-Off, U 3027 

Recycling production of corrugated board boxes does not exist in the ecoinvent database. 3028 

Consequently, a new data item has been created on the "Corrugated board box {RER}| production 3029 

| Cut-off, U" database. 3030 

 3031 

A corrugated box is made up of two sheets of linerboard and a piece of fluting, which are glued together 3032 

to form the corrugated box. 3033 

 3034 

For the corrugated section: 3035 

- The equivalent blank process available is "Containerboard, fluting medium {RER}| cardboard 3036 

production, fluting medium, semi-chemical". 3037 

- The recycled equivalent process available is "Containerboard, fluting medium {RER}| cardboard 3038 

production, fluting medium, recycled". 3039 

 3040 

For the cardboard sections:  3041 

- The equivalent blank process available is "Containerboard, linerboard {RER}| cointainerboard, 3042 

linerboard, kraftliner". 3043 

- The recycling process available is "Containerboard, linerboard {RER}| containerboard 3044 

production, linerboard, testliner". 3045 

 3046 

Therefore, to model a corrugated box with a customised percentage of recycled content, one can model 3047 

a virgin corrugated box or one with recycled content by adjusting the percentage of each sub-process 3048 

listed above. 3049 

 3050 

The data item "Containerboard, fluting medium {RER}| market for containerboard, fluting medium| Cut-3051 

off, U" is replaced by "Containerboard, fluting medium {RER}| containerboard production, fluting 3052 

medium, recycled | Cut-off, U" and the data item "Containerboard, linerboard {RER}| market 3053 

containerboard, linerboard| Cut-off, U" by "Containerboard, linerboard {RER}| containerboard 3054 

production, linerboard, testliner | Cut-off, U". 3055 

 3056 

Table 28 below presents the inventory data to produce recycled {RER}| corrugated board. Only 3057 

inputs and outputs from the technosphere are presented here, other inputs from nature and emissions 3058 

remain unchanged. In bold, the changes made by EVEA to the ecoinvent process.  3059 
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 3060 

Material created by EVEA 

Corrugated cardboard box {RER}| Recycling production | Cut-off, U - 1 kg 

Inputs  Quantity (kg) 

Acrylic varnish, without water, in 87.5% solution state {RER}| market for acrylic 

varnish, without water, in 87.5% solution state | Cut-off, U 
4,80E-04 

Borax, anhydrous, powder {GLO}| market for | Cut-off, U 8,90E-04 

Diesel, low sulphur {RER}| market group for | Cut-off, U 1,96E-04 

Electricity, medium voltage {RER}| market group for | Cut-off, U 7.05E-02(kWh) 

Ethylene vinyl acetate copolymer {RER}| market for ethylene vinyl acetate copolymer | 

Cut-off, U 
3,57E-04 

Containerboard, fluting medium {RER}| containerboard production, fluting 

medium, recycled | Cut-off, U 
4,86E-01 

Heavy fuel oil {RER}| market group for | Cut-off, U 4,93E-04 

Light fuel oil {RER}| market group for | Cut-off, U 6,09E-04 

Containerboard, linerboard {RER}| containerboard production, linerboard, 

testliner | Cut-off, U 
6,19E-01 

Liquefied petroleum gas {CH}| market for | Cut-off, U 5,65E-04 

Maize starch {GLO}| market for | Cut-off, U 1,64E-02 

Natural gas, low pressure {CH}| market for | Cut-off, U 1.96E-02(m3) 

Packaging box factory {RER}| construction | Cut-off, U 5.44E-11(p) 

Printing ink, offset, without solvent, in 47.5% solution state {RER}| market for printing 

ink, offset, without solvent, in 47.5% solution state | Cut-off, U 
9,10E-04 

Tap water {RER}| market group for | Cut-off, U 2,36E-01 

Waste paperboard, sorted {GLO}| waste paperboard, sorted, Recycled Content cut-off 

| Cut-off, U 
-1,00E-01 

Wood chips, dry, measured as dry mass {RER}| market for | Cut-off, U 6,66E-04 

Outputs  Quantity (kg) 

Sludge from pulp and paper production {CH}| market for sludge from pulp and paper 

production | Cut-off, U 
3,51E-07 

Sludge from pulp and paper production {Europe without Switzerland} | market for 

sludge from pulp and paper production | Cut-off, U 
4,75E-04 

Waste mineral oil {CH}| market for waste mineral oil | Cut-off, U 6,13E-07 

Waste mineral oil {Europe without Switzerland} | market for waste mineral oil | Cut-off, 

U 
2,65E-05 

Waste paint {CH}| market for waste paint | Cut-off, U 1,07E-06 

Waste paint {Europe without Switzerland} | market for waste paint | Cut-off, U 4,58E-04 

Table 28 Data inventory for corrugated box {RER}| Recycling production | Cut-Off, U 3061 

7.2.2.2 Corrugated cardboard box {RER}| Virgin production | Cut-off, U 3062 

The production of virgin corrugated boxes does not exist in the ecoinvent database. Consequently, a 3063 

new data item has been created based on the "Corrugated box {RER}| production | Cut-off, U" 3064 

database. 3065 

 3066 
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A corrugated box is made up of two liner boards and a piece of fluting, which are glued together to 3067 

form the corrugated box. 3068 

 3069 

For the fluted part: 3070 

- The equivalent blank process available is "Containerboard, fluting medium {RER}| production 3071 

of cardboard, fluting medium, semi-chemical". 3072 

- The recycled equivalent process available is "Containerboard, fluting medium {RER}| 3073 

production of cardboard, fluting medium, recycled". 3074 

 3075 

For the cardboard sections:  3076 

- The equivalent blank process available is "Containerboard, linerboard {RER}| production of 3077 

containerboard, linerboard, kraftliner". 3078 

- The recycling process available is "Containerboard, linerboard {RER}| containerboard 3079 

production, linerboard, testliner". 3080 

 3081 

For example, to model a corrugated box with a customised percentage of recycled content, a virgin 3082 

corrugated box or one with recycled content can be modelled by adjusting the percentage of each sub-3083 

process listed above. 3084 

 3085 

The data item "Containerboard, fluting medium {RER}| market for containerboard, fluting medium| Cut-3086 

off, U" is replaced by "Containerboard, fluting medium {RER}| containerboard production, fluting 3087 

medium, semichemical | Cut-off, S" and the data item "Containerboard, linerboard {RER}| market 3088 

containerboard, linerboard| Cut-off, U" by "Containerboard, linerboard {RER}| containerboard 3089 

production, linerboard, kraftliner | Cut-off, S". 3090 

 3091 

Table 29 below presents the inventory data for the virgin production of corrugated boxes {RER}. 3092 

Only inputs and outputs from the technosphere are presented here, other inputs from nature and 3093 

emissions remain unchanged. In bold, the changes made by EVEA to the ecoinvent process.  3094 

 3095 

Material created by EVEA 

Corrugated box {RER}| Virgin production | Cut-off, U - 1 kg 

Inputs  Quantity (kg) 

Acrylic varnish, without water, in 87.5% solution state {RER}| market for acrylic 

varnish, without water, in 87.5% solution state | Cut-off, U 
4,80E-04 

Borax, anhydrous, powder {GLO}| market for | Cut-off, U 8,90E-04 

Diesel, low sulphur {RER}| market group for | Cut-off, U 1,96E-04 

Electricity, medium voltage {RER}| market group for | Cut-off, U 7.05E-02(kWh) 

Ethylene vinyl acetate copolymer {RER}| market for ethylene vinyl acetate copolymer | 

Cut-off, U 
3,57E-04 

Containerboard, fluting medium {RER}| containerboard production, fluting 

medium, semichemical | Cut-off, S 
4,86E-01 

Heavy fuel oil {RER}| market group for | Cut-off, U 4,93E-04 

Light fuel oil {RER}| market group for | Cut-off, U 6,09E-04 

Containerboard, linerboard {RER}| containerboard production, linerboard, 

kraftliner | Cut-off, S 
6,19E-01 

Liquefied petroleum gas {CH}| market for | Cut-off, U 5,65E-04 

Maize starch {GLO}| market for | Cut-off, U 1,64E-02 
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Natural gas, low pressure {CH}| market for | Cut-off, U 1.96E-02(m3) 

Packaging box factory {RER}| construction | Cut-off, U 5.44E-11(p) 

Printing ink, offset, without solvent, in 47.5% solution state {RER}| market for printing 

ink, offset, without solvent, in 47.5% solution state | Cut-off, U 
9,10E-04 

Tap water {RER}| market group for | Cut-off, U 2,36E-01 

Waste paperboard, sorted {GLO}| waste paperboard, sorted, Recycled Content cut-off 

| Cut-off, U 
-1,00E-01 

Wood chips, dry, measured as dry mass {RER}| market for | Cut-off, U 6,66E-04 

Outputs  Quantity (kg) 

Sludge from pulp and paper production {CH}| market for sludge from pulp and paper 

production | Cut-off, U 
3,51E-07 

Sludge from pulp and paper production {Europe without Switzerland} | market for 

sludge from pulp and paper production | Cut-off, U 
4,75E-04 

Waste mineral oil {CH}| market for waste mineral oil | Cut-off, U 6,13E-07 

Waste mineral oil {Europe without Switzerland} | market for waste mineral oil | Cut-off, 

U 
2,65E-05 

Waste paint {CH}| market for waste paint | Cut-off, U 1,07E-06 

Waste paint {Europe without Switzerland} | market for waste paint | Cut-off, U 4,58E-04 

Table 29 Data inventory for corrugated box {RER}| Virgin production | Cut-Off, U 3096 

7.2.2.3 Corrugated board with a percentage of recycled content {RER}  3097 

With the production data for virgin and recycled corrugated board now created, it is possible to apply 3098 
the CFF to obtain Corrugated cardboard recycled 0% {RER}| market | EVEA CFF - v3.10 and 3099 
Corrugated cardboard recycled 50% {RER}| market | EVEA CFF - v3.10, used in the LCI of 3100 
primary packaging and ICPs. 3101 
 3102 

TheTable 30 below shows the inventory data for Corrugated cardboard recycled R1= [X] % EVEA 3103 

CFF with R1 the percentage of recycled material contained in the cardboard. 3104 

s 3105 

Material created by EVEA 

CARDBOARD WITH [X]% RECYCLED {RER} - 1kg 

Inputs  Quantity (kg) 

Corrugated box {RER}| Blank production | Cut-Off, U [2]  (1-R1) +(R1*(1-A) *QSin/Qp) 

Corrugated cardboard box {RER}| Recycling production | Cut-Off, U [1]  R1*A 

Transport, freight train {RER}| market group for transport, freight train | Cut-off, S 
0.026 *((1-R1) + R1*(1-A)*Qsin/Qp) 

(tkm) 

Transport, freight, inland waterways, barge {RER}| market for transport, freight, inland 

waterways, barge | Cut-off, S 

0.0025 *((1-R1) + R1*(1-A)*Qsin/Qp) 

(tkm) 

Transport, freight, lorry, unspecified {RER}| market for transport, freight, lorry, 

unspecified | Cut-off, S 

0.19 *((1-R1) + R1*(1-A)*Qsin/Qp) 

(tkm) 

Table 30 LCI for Corrugated cardboard recycled R1= [X]% EVEA CFF - 1 kg 3106 

NB: For this material, the data equivalent in market to the recycled material incorporated in the 3107 

ecoinvente database does not contain any transport (simple mixture of production data to model the 3108 

market data). As a result, no transport has been associated with this recycled material.  3109 

 3110 

Assumption:  3111 
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[1]  Recycled material  3112 
[2]  Virgin material 3113 

 3114 

Parameters: R1 = X, which varies according to the percentage of recycled raw material, A = 0.2; 3115 

Qsin/Qp = 0.85 (extract from European Commission parameters, Appendix C). 3116 

7.2.3 FLAT CARDBOARD WITH RECYCLED CONTENT  3117 

Flat cardboard recycled 50% {RER}| market | EVEA CFF - v3.10) does not exist as a process in the 3118 

CFF formula. Consequently, a new data item has been created based on "Solid bleached and 3119 

unbleached board carton {RER}| solid bleached and unbleached board carton production | Cut-off, S" 3120 

and the CFF method.  3121 

 3122 

The Table 31 below presents the inventory data for X% recycled cardboard {RER}. Only material inputs 3123 

from the technosphere are presented here. Other inputs from nature and the technosphere, and 3124 

outputs from the technosphere, as well as emissions, are not presented here due to lack of data. 3125 

Material created by EVEA 

Flat cardboard recycled X% {RER}| market | EVEA CFF - v3.10 

Inputs  Quantity (kg) 

Solid bleached and unbleached board carton {RER}| solid bleached and unbleached 

board carton production | Cut-off, S [2]  
(1-R1) +(R1*(1-A) *QSin/Qp) 

White lined chipboard carton {RER}| white lined chipboard carton production | Cut-off, 

S [1]  
R1*A 

Transport, freight train {RER}| market group for transport, freight train | Cut-off, S 0,025*((1-R1)+R1*(1-A)*Qsin/Qp) (tkm) 

Transport, freight, inland waterways, barge {RER}| market for transport, freight, inland 

waterways, barge | Cut-off, S 

0,0018*((1-R1)+R1*(1-A)*Qsin/Qp) 

(tkm) 

Transport, freight, lorry, unspecified {RER}| market for transport, freight, lorry, 

unspecified | Cut-off, S 
0,19*((1-R1)+R1*(1-A)*Qsin/Qp) (tkm) 

Transport, freight train {RER}| market group for transport, freight train | Cut-off, U 0.025*R1*A (tkm) 

Transport, freight, inland waterways, barge {RER}| market for transport, freight, inland 

waterways, barge | Cut-off, U 
0.0018*R1*A (tkm) 

Transport, freight, lorry, unspecified {RER}| market for transport, freight, lorry, 

unspecified | Cut-off, U 
0.19*R1*A (tkm) 

Table 31 LCI for Flat cardboard recycled X% {RER}| market | EVEA CFF - v3.10 - 1 kg 3126 

Assumption:  3127 

[1]  Recycled material  3128 
[2]  Virgin material 3129 

 3130 

Parameters: R1 = X, which varies according to the percentage of recycled raw material, A = 0.2; 3131 

Qsin/Qp = 0.85 (extract from European Commission parameters, Appendix C). 3132 

 3133 

7.2.4 VIRGIN MOULDED CELLULOSE WITH RECYCLED CONTENT 3134 

Virgin or recycled moulded cellulose (Cellulose R1=0% EVEA or Cellulose R1=50% EVEA) does not 3135 

exist as a process with the CFF formula. Consequently, a new data item has been created based on 3136 

"Sulfate pulp, unbleached {RER}| market for sulfate pulp, unbleached | Cut-off, S" and the CFF method.  3137 

 3138 

For 5.1 packaging, data on virgin and recycled raw materials was required. CITEO's customer, who 3139 

uses this type of material, was able to provide us with:  3140 
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• incoming raw materials per 1 kg,  3141 

• electricity consumption for 1 kg of moulded cellulose,  3142 

• water consumption for 1 kg of moulded cellulose, 3143 

• production waste for 1 kg of moulded cellulose (R) 3144 

 3145 

Table 32 below presents the inventory data for X% recycled paper {RER}. Only material inputs from 3146 

the technosphere are presented here. Other inputs from nature and the technosphere, and outputs 3147 

from the technosphere, as well as emissions, are not presented here due to lack of data. 3148 

 3149 

Material created by EVEA 

Cellulose R1=X% EVEA 

Inputs  Quantity (kg) 

Sulfate pulp, unbleached {RER}| market for sulfate pulp, unbleached | Cut-off, S (1-R1) +(R1*(1-A) *QSin/Qp) 

Graphic paper, 100% recycled {RER}| graphic paper production, 100% recycled 

Corrected | Cut-off, S [5]  
R1*A 

Tap water {RER}| market group for tap water | Cut-off, S 2,5 

Electricity, medium voltage {FR}| electricity voltage transformation, residual mix, from 

high to medium voltage | Cut-off, S 
5/(1-fall_rate) (kWh) 

Transport, freight train {RER}| market group for transport, freight train | Cut-off, S [4]  0.026* R1*A  

Transport, freight, inland waterways, barge {RER}| market for transport, freight, inland 

waterways, barge | Cut-off, S [4] 
0.0025* R1*A  

Transport, freight, lorry, unspecified {RER}| market for transport, freight, lorry, 

unspecified | Cut-off, S [4] 
0.19* R1*A  

Table 32 LCI for Cellulose R1=X% EVEA - 1 kg 3150 

Assumption:  3151 

[1]  Recycled material  3152 
[2]  Virgin material 3153 
[3]  File modified by EVEA following the identification of a confusion between m3 and L by EVEA, 3154 

then confirmed by Ecoinvent. 3155 
[4]  The transport of "Graphic paper,100% recycled {RER}| graphic paper production, 100% 3156 

recycled Corrigé | Cut-off, S" is approximated by that of "Kraft paper recycled 100% {RER}| 3157 
market | EVEA CFF - v3.10". The detailed calculation in the second column takes account of 3158 
the mass transported (cross product). 3159 

 3160 

Parameters: R1 = X which varies as a function of the percentage of recycled raw material, 3161 

scrap_rate=1%, A = 0.2; Qsin/Qp = 0.85 (extract from European Commission parameters, Appendix 3162 

C). 3163 

 3164 

7.2.5 LOW DENSITY POLYETHYLENE WITH RECYCLED CONTENT 3165 

The mechanical recycled LDPE data on ecoinvent does not provide a specific percentage of recycled 3166 

content and does not follow the CFF. Specific data has been created to meet this need. 3167 

 3168 

The LCI of a LDPE material with X% recycled content is explained in Table 33 3169 

 3170 

Material created by EVEA 

LDPE POLYETHYLENE LOW DENSITY RECYCLED R1=50% {RER} - EVEA CFF - 1 KG 
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Inputs  Quantity (kg) 

Polyethylene, low density, granulate {RER}| polyethylene production, low density, 

granulate | Cut-off, S [2]  

(1-R1) +(R1*(1-A) *QSin/Qp) = 

0.5+0.188 = 0.688 

Polyethylene, low density, granulate {RER}| polyethylene production, low density, 

granulate | Cut-off, S [1]  
R1*A = 0.25 

Transport, freight train {GLO}| market group for transport, freight train | Cut-off, S 
0.2887*[(1-R1)+(R1*(1-A) *QSin/Qp)] 

(tkm) 

Transport, freight, sea, container ship {GLO}| market for transport, freight, sea, 

container ship | Cut-off, S 

0.5248*[(1-R1)+(R1*(1-A) *QSin/Qp)] 

(tkm) 

Transport, freight, lorry, unspecified {GLO}| market group for transport, freight, lorry, 

unspecified | Cut-off, S 

0.4504*[(1-R1)+(R1*(1-A) *QSin/Qp)] 

(tkm) 

Transport, freight train {Europe without Switzerland}| market for transport, freight train | 

Cut-off, U 
0.30672*R1*A (tkm) 

Transport, freight, lorry, unspecified {RER}| market for transport, freight, lorry, 

unspecified | Cut-off, U 
0.47231*R1*A (tkm) 

Table 33 LCI for Polyethylene low density recycled X% {RER}| market | EVEA CFF - v3.10 - 1 3171 
kg 3172 

Assumption:  3173 

[1]  Recycled material  3174 

[2]  Virgin material 3175 

 3176 

Parameters: R1 = 0.50; A = 0.5; Qsin/Qp = 0.75 (extract from EUROPEAN COMMISSION parameters, 3177 

appendix C). 3178 

7.2.6 PAPER WITH RECYCLED CONTENT 3179 

Recycled paper (Kraft paper recycled 50% {RER}| market | EVEA CFF - v3.10) does not exist as a 3180 

process in the CFF formula. Consequently, a new data item has been created based on "Kraft paper 3181 

{RER}| kraft paper production | Cut-off, S" and the CFF method.  3182 

 3183 

Table 34 below presents the inventory data for X% recycled paper {RER}. Only material inputs from 3184 

the technosphere are presented here. Other inputs from nature and the technosphere, and outputs 3185 

from the technosphere, as well as emissions, are not presented here due to lack of data. 3186 

 3187 

Material created by EVEA 

Kraft paper recycled X% {RER}| market | EVEA CFF - v3.10 

Inputs  Quantity (kg) 

Kraft paper {RER}| kraft paper production | Cut-off, S [6]  (1-R1) +(R1*(1-A) *QSin/Qp) 

Graphic paper, 100% recycled {RER}| graphic paper production, 100% recycled 

Corrected | Cut-off, S [5]  
R1*A 

Transport, freight train {RER}| market group for transport, freight train | Cut-off, S 
0.025702908*((1-R1) + R1*(1-

A)*Qsin/Qp) (tkm) 

Transport, freight, inland waterways, barge {RER}| market for transport, freight, inland 

waterways, barge | Cut-off, S 

0.002513537*((1-R1) + R1*(1-

A)*Qsin/Qp) (tkm) 

Transport, freight, lorry, unspecified {RER}| market for transport, freight, lorry, 

unspecified | Cut-off, S 

0.187760335*((1-R1) + R1*(1-

A)*Qsin/Qp) (tkm) 

Table 34 LCI for Kraft paper recycled X% RER}| market | EVEA CFF - v3.10 - 1 kg 3188 

NB: For this material, there is no equivalent market data to the recycled material included in the 3189 

ecoinvente database. As a result, no transport has been associated with this material.  3190 

 3191 
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Assumption:  3192 

[5]  Recycled material  3193 
[6]  Virgin material 3194 

 3195 

Parameters: R1 = X, which varies according to the percentage of recycled raw material, A = 0.2; 3196 

Qsin/Qp = 0.85 (extract from European Commission parameters, Appendix C). 3197 

 3198 

7.2.7 POLYPROPYLENE WITH RECYCLED CONTENT 3199 

Recycled PP (Polypropylene recycled 50% {RER}| market | EVEA CFF - v3.10) does not exist as a 3200 

process in the CFF formula. Consequently, a new data item has been created based on 3201 

"Polypropylene, granulate {RER}| polypropylene production, granulate | Cut-off, S" and the CFF 3202 

method.  3203 

 3204 

TheTable 35 below presents the inventory data for X% recycled PP {RER}. Only material inputs from 3205 

the technosphere are presented here. Other inputs from nature and the technosphere, and outputs 3206 

from the technosphere, as well as emissions, are not presented here due to lack of data. 3207 

 3208 

Material created by EVEA 

Polypropylene recycled X% {RER}| market | EVEA CFF - v3.10 

Inputs  Quantity (kg) 

Polypropylene, granulate {RER}| polypropylene production, granulate | Cut-off, S [2]  (1-R1) +(R1*(1-A) *QSin/Qp) 

Polyethylene, high density, granulate, recycled {Europe without Switzerland}| 

polyethylene production, high density, granulate, recycled | Cut-off, S [1]  
R1*A 

Transport, freight train {GLO}| market group for transport, freight train | Cut-off, S 
0.2887*[(1-R1)+(R1*(1-A) *QSin/Qp)] 

(tkm) 

Transport, freight, sea, container ship {GLO}| market for transport, freight, sea, 

container ship | Cut-off, S 

0.5248*[(1-R1)+(R1*(1-A) *QSin/Qp)] 

(tkm) 

Transport, freight, lorry, unspecified {GLO}| market group for transport, freight, lorry, 

unspecified | Cut-off, S 

0.4504*[(1-R1)+(R1*(1-A) *QSin/Qp)] 

(tkm) 

Transport, freight train {Europe without Switzerland}| market for transport, freight train | 

Cut-off, U 
0.30672*R1*A (tkm) 

Transport, freight, lorry, unspecified {RER}| market for transport, freight, lorry, 

unspecified | Cut-off, U 
0.47231*R1*A (tkm) 

Table 35 LCI for recycled polypropylene X% {RER}| market | EVEA CFF - v3.10- 1 kg 3209 

Assumption:  3210 

[1]  Recycled material  3211 
[2]  Virgin material 3212 

 3213 

Parameters: R1 = X which varies according to the percentage of recycled raw material, A = 0.5; 3214 

Qsin/Qp = 0.9 (extract from European Commission parameters, Appendix C). 3215 

 3216 

7.2.8 FLOWPACKAGE 3217 

None of CITEO's customers was able to provide us with an inventory of the flowpacking process 3218 

(Flowpackage {RER} EVEA) for plastic/paper bags. We therefore relied on power consumption data 3219 

for a FLOWPACK FPFM 400 automatic packaging machine. xxi 3220 
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The inputs to this process are shown in Table 36. The packaging machine seals the bags on both sides 3221 

and a generic scrap rate of 2% is applied.  3222 

 3223 

Process created by EVEA 

Flowpackage {RER} EVEA 

Inputs  Quantity (kWh) 

Electricity, medium voltage {FR}| electricity voltage transformation, residual mix, from 

high to medium voltage | Cut-off, S 
2,3 

Table 36 LCI for Flowpackage {RER} EVEA - 6000 pieces 3224 

7.2.9 LAMINATION 3225 

The lamination process without binder (Lamination {RER} (without binder) EVEA) does not exist in 3226 

ecoinvent. As the binder is known specifically in this study, we only want to apply the lamination process 3227 

alone without binder. The ecoinvent sheet "Laminating service, foil, with acrylic binder {RER}| 3228 

laminating service, foil, with acrylic binder | Cut-off, S" has therefore been adapted to remove the binder 3229 

used "Acrylic binder, with water, in 54% solution state {RER}| market for acrylic binder, with water, in 3230 

54% solution state | Cut-off, S". This modification is presented inTable 37 .   3231 

 3232 

Process created by EVEA 

Lamination {RER} (without binder) EVEA 

Inputs  Quantity 

Laminating service, foil, with acrylic binder {RER}| laminating service, foil, with acrylic 

binder | Cut-off, S 
1 (m²) 

Acrylic binder, with water, in 54% solution state {RER}| market for acrylic binder, with 

water, in 54% solution state | Cut-off, S 
-0.0014 (kg) 

Table 37 LCI for Lamination {RER} (without binder) EVEA - 1 m² 3233 

7.2.10 OFFSET PRINT 3234 

Data relating to offset printing (RER EVEA Offset Printing) are not present in the ecoinvent database. 3235 

However, there is data for offset printed paper (Printed paper, offset {CH}| offset printing, per kg printed 3236 

paper | Cut-off, S). We have therefore modified the inventory of data relating to offset printed paper in 3237 

order to remove the paper and retain only the inventory associated with the ink and the offset printing 3238 

process. Electricity has also been adapted to suit the geography of Europe.  3239 

 3240 

7.2.11 FLOXOGRAPHY PRINTING 3241 

The flexographic printing process is based on an Ecoemballage document. An EVEA dataset was then 3242 

constructed from the elements of this reportxxii. 3243 

 3244 

 3245 

Process created by EVEA (sourced from ecoemballage) 

Flexographic printing {GLO} (source écoemballages) EVEA 

Inputs  Quantity 

Printing ink, rotogravure, without solvent, in 55% toluene solution state {RoW}| market 

for printing ink, rotogravure, without solvent, in 55% toluene solution state | Cut-off, S 
2,9 (g) 

solvent mix for flexographic inks {GLO} 3,6 (g) 
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Electricity, low voltage {GLO}| market group for electricity, low voltage | Cut-off, S 24 (Wh) 

Heat, district or industrial, natural gas {GLO}| market group for heat, district or 

industrial, natural gas | Cut-off, S 
43 (Wh) 

Tap water {GLO}| market group for tap water | Cut-off, S 0.002 (kg) 

Table 38 Flexographic printing {GLO} (source ecoemballages) - 1m2 3246 

7.2.12 ELECTRICITY, MEDIUM VOLTAGE {EN}| MARKET FOR ELECTRICITY, MEDIUM 3247 

VOLTAGE - 2030 SCENARIO - EVEA 3248 

The data item "Electricity, high voltage {FR}| market for | cut off, U" is present by default in ecoinvent, 3249 

but it does not consider forecasts for the French electricity mix in 2030. 3250 

 3251 

Ecoinvent energy mix 

Electricity, high voltage {FR}| market for | cut off, U - 1 KWH 

Inputs  Quantity (kWh) 

Electricity, high voltage {FR}| electricity production, deep geothermal | Cut-off, U 2,23E-04 

Electricity, high voltage {FR}| electricity production, hard coal | Cut-off, U 6,44E-03 

Electricity, high voltage {FR}| electricity production, hydro, reservoir, alpine region | 

Cut-off, U 
6,34E-05 

Electricity, high voltage {FR}| electricity production, hydro, run-of-river | Cut-off, U 3,33E-04 

Electricity, high voltage {FR}| electricity production, natural gas, combined cycle power 

plant | Cut-off, U 
6,95E-02 

Electricity, high voltage {FR}| electricity production, natural gas, conventional power 

plant | Cut-off, U 
1,34E-02 

Electricity, high voltage {FR}| electricity production, nuclear, pressure water reactor | 

Cut-off, U 
7,30E-01 

Electricity, high voltage {FR}| electricity production, oil | Cut-off, U 5,68E-03 

Electricity, high voltage {FR}| electricity production, wind, <1MW turbine, onshore | 

Cut-off, U 
7,73E-04 

Electricity, high voltage {FR}| electricity production, wind, >3MW turbine, onshore | 

Cut-off, U 
4,97E-05 

Electricity, high voltage {FR}| electricity production, wind, 1-3MW turbine, offshore | 

Cut-off, U 
7,33E-06 

Electricity, high voltage {FR}| electricity production, wind, 1-3MW turbine, onshore | 

Cut-off, U 
1,20E-02 

Electricity, high voltage {FR}| electricity, high voltage, residual mix | Cut-off, U 3,11E-02 

Electricity, high voltage {FR}| heat and power co-generation, biogas, gas engine | Cut-

off, U 
2,68E-03 

Electricity, high voltage {FR}| heat and power co-generation, natural gas, conventional 

power plant, 100MW electrical | Cut-off, U 
3,26E-02 

Electricity, high voltage {FR}| heat and power co-generation, oil | Cut-off, U 7,64E-05 

Electricity, high voltage {FR}| heat and power co-generation, wood chips, 6667 kW, 

state-of-the-art 2014 | Cut-off, U 
7,66E-03 

Electricity, high voltage {RER}| electricity, high voltage, European attribute mix | Cut-

off, U 
1,17E-01 

Electricity, high voltage {RoW}| heat and power co-generation, hard coal | Cut-off, U 1,15E-03 

Table 39 LCI for Electricity, high voltage {FR}| market for | cut off, U - 1 KWH 3252 

 3253 
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RTE France, in its report entitled Bilan prévisionnel long terme "Futurs énergétiques 2050"xxiii , foresees 3254 

a change in the French electricity mix, with the following breakdown: 3255 

 3256 

Production sectors Share of production by 2030 

Nuclear 60% 

Fossil fuel thermal power 3% 

Hydraulics 11% 

Wind 15% 

Solar 11% 

 3257 

For all the end-of-life scenarios, linked to incineration and energy recovery, the 2030 French electricity 3258 

mix scenario was used.  3259 

As a result, for the 2030 scenario, the "Electricity, medium voltage {FR}| market for electricity, medium 3260 

voltage | Cut-off, U" data has been adapted to the 2030 breakdown presented in the previous table. 3261 

This data depends on two other ecoinvent sub-data "Electricity, high voltage {FR}| market for | cut-off, 3262 

U" and "Electricity, medium voltage {FR}| electricity voltage transformation from high to medium voltage 3263 

| Cut-off, U", which have also been adapted to take account of a 2030 scenario. 3264 

 3265 

7.3 OTHER CHARTS3266 
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7.4 RESULTS TABLES 3267 

Category of 
damage 

Unit 1.1 1.2 1.3 1.4 1.5 2.1 2.2 2.3 2.4 2.5 2.6 3.1 3.2 3.3 3.4 3.5 4.1 5.1 6.1 7.1 8.1 8.2 8.3 8.4 9.1 9.2 10.1 

Total Single 
Score 

nPt 
4,1E+

01 
5,2E+

01 
9,2E+

01 
6,3E+

01 
3,6E+

01 
3,0E+

01 
4,2E+

01 
2,8E+

01 
1,4E+

01 
1,4E+

01 
1,9E+

01 
1,4E+

01 
1,3E+

01 
2,0E+

01 
3,5E+

01 
3,1E+

01 
6,1E+

01 
2,7E+

01 
9,5E+

00 
1,2E+

01 
7,1E+

00 
1,7E+

01 
6,9E+

00 
1,6E+

01 
8,0E+0

0 
4,8E+

00 
1,0E+

01 

Climate 
change 

nPt 
1,2E+

01 
1,5E+

01 
2,8E+

01 
1,9E+

01 
1,1E+

01 
8,4E+

00 
1,2E+

01 
7,9E+

00 
4,0E+

00 
4,1E+

00 
5,5E+

00 
4,1E+

00 
3,7E+

00 
5,6E+

00 
1,0E+

01 
8,8E+

00 
1,9E+

01 
6,8E+

00 
2,7E+

00 
3,3E+

00 
2,1E+

00 
4,9E+

00 
2,0E+

00 
4,5E+

00 
2,3E+0

0 
1,4E+

00 
2,9E+

00 

Ozone 
depletion 

nPt 
7,4E-

01 
7,6E-

01 
1,5E+

00 
1,2E+

00 
7,8E-

01 
9,7E-

03 
1,4E-

02 
9,4E-

03 
4,6E-

03 
4,9E-

03 
6,8E-

03 
4,9E-

03 
4,4E-

03 
7,0E-

03 
1,3E-

02 
1,0E-

02 
1,6E-

02 
4,8E-

02 
2,9E-

03 
3,5E-

03 
2,9E-

03 
7,2E-

03 
2,6E-

03 
6,8E-

03 
2,7E-

03 
1,7E-

03 
3,5E-

03 

Ionising 
radiation 

nPt 
3,3E-

01 
4,8E-

01 
9,7E-

01 
5,2E-

01 
2,7E-

01 
4,7E-

01 
7,3E-

01 
5,0E-

01 
2,1E-

01 
2,6E-

01 
3,7E-

01 
2,4E-

01 
2,3E-

01 
3,8E-

01 
6,8E-

01 
4,9E-

01 
8,1E-

01 
1,9E+

00 
1,3E-

01 
1,6E-

01 
5,8E-

02 
1,6E-

01 
8,8E-

02 
1,6E-

01 
1,4E-

01 
1,0E-

01 
1,8E-

01 

Photochemica
l ozone 

formation 
nPt 

1,9E+
00 

2,4E+
00 

4,2E+
00 

2,9E+
00 

1,6E+
00 

1,4E+
00 

2,0E+
00 

1,3E+
00 

6,6E-
01 

6,5E-
01 

9,3E-
01 

6,9E-
01 

5,9E-
01 

9,3E-
01 

1,6E+
00 

1,5E+
00 

2,7E+
00 

1,1E+
00 

4,6E-
01 

5,8E-
01 

4,2E-
01 

1,0E+
00 

3,6E-
01 

9,8E-
01 

3,7E-
01 

2,3E-
01 

4,6E-
01 

Particulate 
matter 

nPt 
3,1E+

00 
3,9E+

00 
6,7E+

00 
4,6E+

00 
2,6E+

00 
2,4E+

00 
3,4E+

00 
2,3E+

00 
1,1E+

00 
1,2E+

00 
1,6E+

00 
1,2E+

00 
1,1E+

00 
1,7E+

00 
2,9E+

00 
2,5E+

00 
4,8E+

00 
1,5E+

00 
6,6E-

01 
7,9E-

01 
4,1E-

01 
1,1E+

00 
5,0E-

01 
9,9E-

01 
6,8E-

01 
4,4E-

01 
8,1E-

01 

Human 
toxicity, non-

cancer 
nPt 

6,9E-
01 

8,7E-
01 

1,5E+
00 

1,1E+
00 

6,0E-
01 

5,2E-
01 

7,0E-
01 

4,5E-
01 

2,5E-
01 

2,2E-
01 

3,2E-
01 

2,5E-
01 

2,1E-
01 

3,2E-
01 

5,6E-
01 

5,5E-
01 

7,6E-
01 

3,7E-
01 

1,7E-
01 

2,1E-
01 

1,0E-
01 

2,9E-
01 

1,1E-
01 

2,7E-
01 

1,3E-
01 

6,8E-
02 

1,5E-
01 

Human 
toxicity, 
cancer 

nPt 
1,8E+

00 
2,4E+

00 
4,1E+

00 
2,7E+

00 
1,5E+

00 
1,3E+

00 
1,7E+

00 
1,1E+

00 
6,3E-

01 
5,9E-

01 
7,8E-

01 
6,2E-

01 
5,4E-

01 
8,0E-

01 
1,4E+

00 
1,3E+

00 
2,0E+

00 
9,6E-

01 
4,4E-

01 
5,1E-

01 
3,3E-

01 
7,9E-

01 
3,1E-

01 
7,0E-

01 
3,4E-

01 
2,0E-

01 
4,1E-

01 

Acidification nPt 
1,9E+

00 
2,4E+

00 
4,3E+

00 
2,9E+

00 
1,7E+

00 
1,4E+

00 
2,0E+

00 
1,3E+

00 
6,6E-

01 
6,5E-

01 
9,4E-

01 
6,9E-

01 
5,9E-

01 
9,4E-

01 
1,7E+

00 
1,5E+

00 
2,9E+

00 
9,6E-

01 
4,5E-

01 
5,4E-

01 
2,7E-

01 
6,9E-

01 
2,9E-

01 
6,4E-

01 
3,7E-

01 
2,2E-

01 
4,5E-

01 

Eutrophicatio
n, freshwater 

nPt 
2,5E+

00 
3,1E+

00 
5,8E+

00 
4,0E+

00 
2,1E+

00 
2,3E+

00 
3,1E+

00 
1,9E+

00 
1,1E+

00 
9,4E-

01 
1,4E+

00 
1,1E+

00 
9,0E-

01 
1,4E+

00 
2,4E+

00 
2,4E+

00 
3,4E+

00 
1,6E+

00 
8,1E-

01 
1,0E+

00 
4,2E-

01 
1,2E+

00 
4,6E-

01 
1,1E+

00 
5,5E-

01 
2,8E-

01 
6,6E-

01 

Eutrophicatio
n, marine 

nPt 
7,9E-

01 
1,0E+

00 
1,7E+

00 
1,2E+

00 
6,7E-

01 
6,6E-

01 
8,7E-

01 
5,6E-

01 
3,2E-

01 
2,7E-

01 
4,0E-

01 
3,1E-

01 
2,6E-

01 
3,9E-

01 
6,9E-

01 
6,9E-

01 
1,3E+

00 
5,1E-

01 
2,2E-

01 
2,6E-

01 
1,2E-

01 
3,5E-

01 
1,4E-

01 
3,3E-

01 
1,6E-

01 
8,2E-

02 
1,9E-

01 

Eutrophicatio
n, terrestrial 

nPt 
8,7E-

01 
1,1E+

00 
1,9E+

00 
1,4E+

00 
7,5E-

01 
7,4E-

01 
1,0E+

00 
6,5E-

01 
3,6E-

01 
3,3E-

01 
4,6E-

01 
3,5E-

01 
3,0E-

01 
4,6E-

01 
8,2E-

01 
7,7E-

01 
1,4E+

00 
5,6E-

01 
2,4E-

01 
2,9E-

01 
1,4E-

01 
3,7E-

01 
1,5E-

01 
3,5E-

01 
1,9E-

01 
1,0E-

01 
2,3E-

01 

Ecotoxicity, 
freshwater 

nPt 
1,0E+

00 
1,4E+

00 
2,4E+

00 
1,6E+

00 
8,2E-

01 
7,2E-

01 
9,6E-

01 
6,0E-

01 
3,5E-

01 
2,9E-

01 
4,4E-

01 
3,5E-

01 
2,8E-

01 
4,2E-

01 
7,4E-

01 
7,7E-

01 
1,1E+

00 
5,3E-

01 
2,8E-

01 
2,9E-

01 
1,4E-

01 
5,0E-

01 
1,6E-

01 
4,2E-

01 
1,7E-

01 
8,5E-

02 
2,0E-

01 

Land use nPt 
1,6E+

00 
2,6E+

00 
2,7E+

00 
2,4E+

00 
1,2E+

00 
1,8E+

00 
2,4E+

00 
1,7E+

00 
8,5E-

01 
9,1E-

01 
1,1E+

00 
7,8E-

01 
7,8E-

01 
1,2E+

00 
2,1E+

00 
1,7E+

00 
2,8E+

00 
1,2E+

00 
4,3E-

01 
5,4E-

01 
1,9E-

01 
5,8E-

01 
3,3E-

01 
5,7E-

01 
5,2E-

01 
3,1E-

01 
5,9E-

01 

Water use nPt 
9,1E-

01 
1,2E+

00 
2,0E+

00 
1,4E+

00 
7,6E-

01 
8,2E-

01 
1,1E+

00 
7,2E-

01 
4,0E-

01 
3,5E-

01 
5,0E-

01 
3,9E-

01 
3,3E-

01 
5,0E-

01 
8,9E-

01 
8,6E-

01 
2,8E+

00 
5,9E-

01 
3,3E-

01 
4,5E-

01 
2,7E-

01 
5,5E-

01 
2,2E-

01 
5,1E-

01 
2,1E-

01 
1,1E-

01 
2,7E-

01 

Resource 
use, fossils 

nPt 
7,8E+

00 
9,3E+

00 
1,8E+

01 
1,2E+

01 
7,0E+

00 
5,5E+

00 
7,9E+

00 
5,3E+

00 
2,6E+

00 
2,8E+

00 
3,7E+

00 
2,7E+

00 
2,5E+

00 
3,8E+

00 
6,9E+

00 
5,7E+

00 
1,3E+

01 
7,8E+

00 
1,7E+

00 
2,2E+

00 
1,7E+

00 
3,4E+

00 
1,4E+

00 
3,1E+

00 
1,5E+0

0 
9,8E-

01 
2,0E+

00 

Resource 
use, minerals 
and metals 

nPt 
2,9E+

00 
3,6E+

00 
6,4E+

00 
4,4E+

00 
2,6E+

00 
1,4E+

00 
2,0E+

00 
1,3E+

00 
6,6E-

01 
6,6E-

01 
9,6E-

01 
7,0E-

01 
5,9E-

01 
9,4E-

01 
1,7E+

00 
1,5E+

00 
2,3E+

00 
9,1E-

01 
5,0E-

01 
6,0E-

01 
4,5E-

01 
9,5E-

01 
3,6E-

01 
8,4E-

01 
3,7E-

01 
2,3E-

01 
4,7E-

01 

Table 40 Contribution of each packaging system to the single score in absolute terms, on each indicator per 1 cm3packed 3268 

 3269 

 3270 

 3271 
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Category of damage Unit 1.1 1.2 1.3 1.4 1.5 2.1 2.2 2.3 2.4 2.5 2.6 3.1 3.2 3.3 3.4 3.5 4.1 5.1 6.1 7.1 8.1 8.2 8.3 8.4 9.1 9.2 10.1 

Climate change 
kg CO2 

eq 

4,4E-
04 

5,3E-
04 

9,9E-
04 

6,8E-
04 

3,9E-
04 

3,0E-
04 

4,2E-
04 

2,8E-
04 

1,4E-
04 

1,5E-
04 

2,0E-
04 

1,5E-
04 

1,3E-
04 

2,0E-
04 

3,6E-
04 

3,2E-
04 

6,8E-
04 

2,5E-
04 

9,5E-
05 

1,2E-
04 

7,6E-
05 

1,7E-
04 

7,3E-
05 

1,6E-
04 

8,2E-
05 

5,0E-
05 

1,0E-
04 

Ozone depletion 
kg CFC11 

eq 

6,1E-
10 

6,3E-
10 

1,3E-
09 

9,6E-
10 

6,5E-
10 

8,0E-
12 

1,2E-
11 

7,8E-
12 

3,8E-
12 

4,1E-
12 

5,7E-
12 

4,0E-
12 

3,7E-
12 

5,8E-
12 

1,0E-
11 

8,6E-
12 

1,3E-
11 

3,9E-
11 

2,4E-
12 

2,9E-
12 

2,4E-
12 

6,0E-
12 

2,1E-
12 

5,6E-
12 

2,2E-
12 

1,4E-
12 

2,9E-
12 

Ionising radiation 
kBq U-
235 eq 

2,8E-
05 

4,0E-
05 

8,2E-
05 

4,4E-
05 

2,3E-
05 

3,9E-
05 

6,2E-
05 

4,2E-
05 

1,8E-
05 

2,2E-
05 

3,1E-
05 

2,0E-
05 

1,9E-
05 

3,2E-
05 

5,8E-
05 

4,1E-
05 

6,8E-
05 

1,6E-
04 

1,1E-
05 

1,4E-
05 

4,9E-
06 

1,4E-
05 

7,4E-
06 

1,3E-
05 

1,2E-
05 

8,5E-
06 

1,5E-
05 

Photochemical ozone 
formation 

kg 
NMVOC 

eq 

1,6E-
06 

2,1E-
06 

3,6E-
06 

2,5E-
06 

1,4E-
06 

1,2E-
06 

1,7E-
06 

1,1E-
06 

5,6E-
07 

5,6E-
07 

8,0E-
07 

5,9E-
07 

5,0E-
07 

7,9E-
07 

1,4E-
06 

1,3E-
06 

2,3E-
06 

9,2E-
07 

3,9E-
07 

5,0E-
07 

3,6E-
07 

8,9E-
07 

3,1E-
07 

8,4E-
07 

3,1E-
07 

1,9E-
07 

3,9E-
07 

Particulate matter 
disease 

inc. 

2,0E-
11 

2,6E-
11 

4,5E-
11 

3,1E-
11 

1,7E-
11 

1,6E-
11 

2,3E-
11 

1,5E-
11 

7,6E-
12 

8,2E-
12 

1,1E-
11 

7,7E-
12 

7,1E-
12 

1,1E-
11 

1,9E-
11 

1,7E-
11 

3,2E-
11 

1,0E-
11 

4,4E-
12 

5,3E-
12 

2,7E-
12 

7,0E-
12 

3,3E-
12 

6,6E-
12 

4,5E-
12 

2,9E-
12 

5,4E-
12 

Human toxicity, non-
cancer CTUh 

4,8E-
12 

6,1E-
12 

1,1E-
11 

7,6E-
12 

4,2E-
12 

3,6E-
12 

4,9E-
12 

3,1E-
12 

1,8E-
12 

1,6E-
12 

2,2E-
12 

1,8E-
12 

1,5E-
12 

2,2E-
12 

3,9E-
12 

3,9E-
12 

5,3E-
12 

2,6E-
12 

1,2E-
12 

1,5E-
12 

7,2E-
13 

2,0E-
12 

7,8E-
13 

1,9E-
12 

9,1E-
13 

4,8E-
13 

1,1E-
12 

Human toxicity, cancer CTUh 
1,5E-

12 
1,9E-

12 
3,3E-

12 
2,2E-

12 
1,2E-

12 
1,0E-

12 
1,4E-

12 
9,3E-

13 
5,1E-

13 
4,8E-

13 
6,3E-

13 
5,0E-

13 
4,4E-

13 
6,5E-

13 
1,1E-

12 
1,1E-

12 
1,6E-

12 
7,7E-

13 
3,6E-

13 
4,1E-

13 
2,7E-

13 
6,4E-

13 
2,5E-

13 
5,7E-

13 
2,8E-

13 
1,6E-

13 
3,4E-

13 

Acidification 
mol H+ 

eq 

1,7E-
06 

2,1E-
06 

3,9E-
06 

2,6E-
06 

1,5E-
06 

1,2E-
06 

1,8E-
06 

1,1E-
06 

5,9E-
07 

5,8E-
07 

8,5E-
07 

6,1E-
07 

5,3E-
07 

8,4E-
07 

1,5E-
06 

1,3E-
06 

2,6E-
06 

8,6E-
07 

4,0E-
07 

4,9E-
07 

2,4E-
07 

6,2E-
07 

2,6E-
07 

5,7E-
07 

3,3E-
07 

2,0E-
07 

4,0E-
07 

Eutrophication, 
freshwater kg P eq 

1,4E-
07 

1,8E-
07 

3,3E-
07 

2,3E-
07 

1,2E-
07 

1,3E-
07 

1,8E-
07 

1,1E-
07 

6,3E-
08 

5,4E-
08 

8,3E-
08 

6,4E-
08 

5,2E-
08 

8,0E-
08 

1,4E-
07 

1,4E-
07 

1,9E-
07 

9,1E-
08 

4,7E-
08 

5,8E-
08 

2,4E-
08 

6,7E-
08 

2,7E-
08 

6,4E-
08 

3,2E-
08 

1,6E-
08 

3,8E-
08 

Eutrophication, marine kg N eq 
5,2E-

07 
6,7E-

07 
1,1E-

06 
8,2E-

07 
4,5E-

07 
4,3E-

07 
5,8E-

07 
3,7E-

07 
2,1E-

07 
1,8E-

07 
2,6E-

07 
2,1E-

07 
1,7E-

07 
2,6E-

07 
4,6E-

07 
4,6E-

07 
8,9E-

07 
3,4E-

07 
1,4E-

07 
1,7E-

07 
7,8E-

08 
2,3E-

07 
9,0E-

08 
2,2E-

07 
1,1E-

07 
5,4E-

08 
1,3E-

07 

Eutrophication, 
terrestrial mol N eq 

4,2E-
06 

5,3E-
06 

9,3E-
06 

6,5E-
06 

3,6E-
06 

3,5E-
06 

4,8E-
06 

3,1E-
06 

1,7E-
06 

1,6E-
06 

2,2E-
06 

1,7E-
06 

1,4E-
06 

2,2E-
06 

3,9E-
06 

3,7E-
06 

6,5E-
06 

2,7E-
06 

1,1E-
06 

1,4E-
06 

6,5E-
07 

1,8E-
06 

7,4E-
07 

1,7E-
06 

9,0E-
07 

4,9E-
07 

1,1E-
06 

Ecotoxicity, freshwater CTUe 
3,0E-

03 
4,2E-

03 
7,1E-

03 
4,6E-

03 
2,4E-

03 
2,1E-

03 
2,8E-

03 
1,8E-

03 
1,0E-

03 
8,5E-

04 
1,3E-

03 
1,0E-

03 
8,2E-

04 
1,2E-

03 
2,2E-

03 
2,3E-

03 
3,1E-

03 
1,6E-

03 
8,2E-

04 
8,4E-

04 
4,2E-

04 
1,5E-

03 
4,6E-

04 
1,3E-

03 
5,1E-

04 
2,5E-

04 
5,9E-

04 

Land use Pt 
1,7E-

02 
2,7E-

02 
2,8E-

02 
2,5E-

02 
1,2E-

02 
1,8E-

02 
2,4E-

02 
1,8E-

02 
8,8E-

03 
9,3E-

03 
1,1E-

02 
8,0E-

03 
8,0E-

03 
1,2E-

02 
2,2E-

02 
1,8E-

02 
2,8E-

02 
1,2E-

02 
4,5E-

03 
5,6E-

03 
2,0E-

03 
6,0E-

03 
3,4E-

03 
5,9E-

03 
5,4E-

03 
3,2E-

03 
6,1E-

03 

Water use 
m3 

depriv. 

1,2E-
04 

1,6E-
04 

2,7E-
04 

1,9E-
04 

1,0E-
04 

1,1E-
04 

1,5E-
04 

9,7E-
05 

5,4E-
05 

4,8E-
05 

6,7E-
05 

5,3E-
05 

4,5E-
05 

6,7E-
05 

1,2E-
04 

1,2E-
04 

3,8E-
04 

8,0E-
05 

4,4E-
05 

6,1E-
05 

3,6E-
05 

7,4E-
05 

3,0E-
05 

6,9E-
05 

2,8E-
05 

1,5E-
05 

3,7E-
05 

Resource use, fossils MJ 
6,1E-

03 
7,3E-

03 
1,4E-

02 
9,3E-

03 
5,4E-

03 
4,3E-

03 
6,1E-

03 
4,2E-

03 
2,0E-

03 
2,2E-

03 
2,9E-

03 
2,1E-

03 
1,9E-

03 
3,0E-

03 
5,4E-

03 
4,5E-

03 
9,9E-

03 
6,1E-

03 
1,4E-

03 
1,7E-

03 
1,3E-

03 
2,6E-

03 
1,1E-

03 
2,4E-

03 
1,2E-

03 
7,6E-

04 
1,6E-

03 

Resource use, minerals 
and metals kg Sb eq 

2,42E-
09 

2,992
E-09 

5,406
E-09 

3,74E-
09 

2,222
E-09 

1,15E-
09 

1,70E-
09 

1,07E-
09 

5,57E-
10 

5,55E-
10 

8,06E-
10 

5,93E-
10 

5,00E-
10 

7,95E-
10 

1,40E-
09 

1,27E-
09 

1,96E-
09 

7,68E-
10 

4,22E-
10 

5,04E-
10 

3,79E-
10 

8,02E-
10 

3,07E-
10 

7,11E-
10 

3,09E-
10 

1,92E-
10 

3,97E-
10 

Table 41 Impact of each packaging system on each indicator per 1 cm3packed 3272 
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Impact 
category 

Unit 1.1 1.2 1.3 1.4 1.5 2.1 2.2 2.3 2.4 2.5 2.6 3.1 3.2 3.3 3.4 3.5 4.1 5.1 6.1 7.1 8.1 8.2 8.3 8.4 9.1 9.2 10.1 

Single 
score 

µPt 
4,1E+

01 
5,2E+

01 
9,2E+

01 
6,3E+

01 
3,6E+

01 
3,0E+

01 
4,2E+

01 
2,8E+

01 
1,4E+

01 
1,4E+

01 
1,9E+

01 
1,4E+

01 
1,3E+

01 
2,0E+

01 
3,5E+

01 
3,1E+

01 
6,1E+

01 
2,7E+

01 
9,5E+

00 
1,2E+

01 
7,1E+

00 
1,7E+

01 
6,9E+

00 
1,6E+

01 
8,0E+

00 
4,8E+

00 
1,0E+

01 

Climate 
change 

kg 
CO2 
eq 

4,4E-
04 

5,3E-
04 

9,9E-
04 

6,8E-
04 

3,9E-
04 

3,0E-
04 

4,2E-
04 

2,8E-
04 

1,4E-
04 

1,5E-
04 

2,0E-
04 

1,5E-
04 

1,3E-
04 

2,0E-
04 

3,6E-
04 

3,2E-
04 

6,8E-
04 

2,5E-
04 

9,5E-
05 

1,2E-
04 

7,6E-
05 

1,7E-
04 

7,3E-
05 

1,6E-
04 

8,2E-
05 

5,0E-
05 

1,0E-
04 

Depletion 
of the 

ozone layer 

kg 
CFC1
1 eq 

6,1E-
10 

6,3E-
10 

1,3E-
09 

9,6E-
10 

6,5E-
10 

8,0E-
12 

1,2E-
11 

7,8E-
12 

3,8E-
12 

4,1E-
12 

5,7E-
12 

4,0E-
12 

3,7E-
12 

5,8E-
12 

1,0E-
11 

8,6E-
12 

1,3E-
11 

3,9E-
11 

2,4E-
12 

2,9E-
12 

2,4E-
12 

6,0E-
12 

2,1E-
12 

5,6E-
12 

2,2E-
12 

1,4E-
12 

2,9E-
12 

Ionising 
radiation 

kBq 
U-235 

eq 

2,8E-
05 

4,0E-
05 

8,2E-
05 

4,4E-
05 

2,3E-
05 

3,9E-
05 

6,2E-
05 

4,2E-
05 

1,8E-
05 

2,2E-
05 

3,1E-
05 

2,0E-
05 

1,9E-
05 

3,2E-
05 

5,8E-
05 

4,1E-
05 

6,8E-
05 

1,6E-
04 

1,1E-
05 

1,4E-
05 

4,9E-
06 

1,4E-
05 

7,4E-
06 

1,3E-
05 

1,2E-
05 

8,5E-
06 

1,5E-
05 

Photochem
ical ozone 
formation 

kg 
NMV

OC eq 

1,6E-
06 

2,1E-
06 

3,6E-
06 

2,5E-
06 

1,4E-
06 

1,2E-
06 

1,7E-
06 

1,1E-
06 

5,6E-
07 

5,6E-
07 

8,0E-
07 

5,9E-
07 

5,0E-
07 

7,9E-
07 

1,4E-
06 

1,3E-
06 

2,3E-
06 

9,2E-
07 

3,9E-
07 

5,0E-
07 

3,6E-
07 

8,9E-
07 

3,1E-
07 

8,4E-
07 

3,1E-
07 

1,9E-
07 

3,9E-
07 

Fine 
particles 

diseas
e inc. 

2,0E-
11 

2,6E-
11 

4,5E-
11 

3,1E-
11 

1,7E-
11 

1,6E-
11 

2,3E-
11 

1,5E-
11 

7,6E-
12 

8,2E-
12 

1,1E-
11 

7,7E-
12 

7,1E-
12 

1,1E-
11 

1,9E-
11 

1,7E-
11 

3,2E-
11 

1,0E-
11 

4,4E-
12 

5,3E-
12 

2,7E-
12 

7,0E-
12 

3,3E-
12 

6,6E-
12 

4,5E-
12 

2,9E-
12 

5,4E-
12 

Human 
toxicity. 

non-
carcinogeni

c 

CTUh 

4,8E-
12 

6,1E-
12 

1,1E-
11 

7,6E-
12 

4,2E-
12 

3,6E-
12 

4,9E-
12 

3,1E-
12 

1,8E-
12 

1,6E-
12 

2,2E-
12 

1,8E-
12 

1,5E-
12 

2,2E-
12 

3,9E-
12 

3,9E-
12 

5,3E-
12 

2,6E-
12 

1,2E-
12 

1,5E-
12 

7,2E-
13 

2,0E-
12 

7,8E-
13 

1,9E-
12 

9,1E-
13 

4,8E-
13 

1,1E-
12 

Human 
toxicity. 
cancer 

CTUh 

1,5E-
12 

1,9E-
12 

3,3E-
12 

2,2E-
12 

1,2E-
12 

1,0E-
12 

1,4E-
12 

9,3E-
13 

5,1E-
13 

4,8E-
13 

6,3E-
13 

5,0E-
13 

4,4E-
13 

6,5E-
13 

1,1E-
12 

1,1E-
12 

1,6E-
12 

7,7E-
13 

3,6E-
13 

4,1E-
13 

2,7E-
13 

6,4E-
13 

2,5E-
13 

5,7E-
13 

2,8E-
13 

1,6E-
13 

3,4E-
13 

Acidificatio
n 

mol 
H+ eq 

1,7E-
06 

2,1E-
06 

3,9E-
06 

2,6E-
06 

1,5E-
06 

1,2E-
06 

1,8E-
06 

1,1E-
06 

5,9E-
07 

5,8E-
07 

8,5E-
07 

6,1E-
07 

5,3E-
07 

8,4E-
07 

1,5E-
06 

1,3E-
06 

2,6E-
06 

8,6E-
07 

4,0E-
07 

4,9E-
07 

2,4E-
07 

6,2E-
07 

2,6E-
07 

5,7E-
07 

3,3E-
07 

2,0E-
07 

4,0E-
07 

Eutrophicat
ion. 

freshwater 

kg P 
eq 

1,4E-
07 

1,8E-
07 

3,3E-
07 

2,3E-
07 

1,2E-
07 

1,3E-
07 

1,8E-
07 

1,1E-
07 

6,3E-
08 

5,4E-
08 

8,3E-
08 

6,4E-
08 

5,2E-
08 

8,0E-
08 

1,4E-
07 

1,4E-
07 

1,9E-
07 

9,1E-
08 

4,7E-
08 

5,8E-
08 

2,4E-
08 

6,7E-
08 

2,7E-
08 

6,4E-
08 

3,2E-
08 

1,6E-
08 

3,8E-
08 

Marine 
eutrophicati

on 

kg N 
eq 

5,2E-
07 

6,7E-
07 

1,1E-
06 

8,2E-
07 

4,5E-
07 

4,3E-
07 

5,8E-
07 

3,7E-
07 

2,1E-
07 

1,8E-
07 

2,6E-
07 

2,1E-
07 

1,7E-
07 

2,6E-
07 

4,6E-
07 

4,6E-
07 

8,9E-
07 

3,4E-
07 

1,4E-
07 

1,7E-
07 

7,8E-
08 

2,3E-
07 

9,0E-
08 

2,2E-
07 

1,1E-
07 

5,4E-
08 

1,3E-
07 

Terrestrial 
eutrophicati

on 

mol N 
eq 

4,2E-
06 

5,3E-
06 

9,3E-
06 

6,5E-
06 

3,6E-
06 

3,5E-
06 

4,8E-
06 

3,1E-
06 

1,7E-
06 

1,6E-
06 

2,2E-
06 

1,7E-
06 

1,4E-
06 

2,2E-
06 

3,9E-
06 

3,7E-
06 

6,5E-
06 

2,7E-
06 

1,1E-
06 

1,4E-
06 

6,5E-
07 

1,8E-
06 

7,4E-
07 

1,7E-
06 

9,0E-
07 

4,9E-
07 

1,1E-
06 

Ecotoxicity. 
freshwater 

CTUe 
3,0E-

03 
4,2E-

03 
7,1E-

03 
4,6E-

03 
2,4E-

03 
2,1E-

03 
2,8E-

03 
1,8E-

03 
1,0E-

03 
8,5E-

04 
1,3E-

03 
1,0E-

03 
8,2E-

04 
1,2E-

03 
2,2E-

03 
2,3E-

03 
3,1E-

03 
1,6E-

03 
8,2E-

04 
8,4E-

04 
4,2E-

04 
1,5E-

03 
4,6E-

04 
1,3E-

03 
5,1E-

04 
2,5E-

04 
5,9E-

04 

Land use Pt 
1,7E-

02 
2,7E-

02 
2,8E-

02 
2,5E-

02 
1,2E-

02 
1,8E-

02 
2,4E-

02 
1,8E-

02 
8,8E-

03 
9,3E-

03 
1,1E-

02 
8,0E-

03 
8,0E-

03 
1,2E-

02 
2,2E-

02 
1,8E-

02 
2,8E-

02 
1,2E-

02 
4,5E-

03 
5,6E-

03 
2,0E-

03 
6,0E-

03 
3,4E-

03 
5,9E-

03 
5,4E-

03 
3,2E-

03 
6,1E-

03 

Use of 
water 

m3 
depriv

. 

1,2E-
04 

1,6E-
04 

2,7E-
04 

1,9E-
04 

1,0E-
04 

1,1E-
04 

1,5E-
04 

9,7E-
05 

5,4E-
05 

4,8E-
05 

6,7E-
05 

5,3E-
05 

4,5E-
05 

6,7E-
05 

1,2E-
04 

1,2E-
04 

3,8E-
04 

8,0E-
05 

4,4E-
05 

6,1E-
05 

3,6E-
05 

7,4E-
05 

3,0E-
05 

6,9E-
05 

2,8E-
05 

1,5E-
05 

3,7E-
05 

Use of 
fossil. 

resources 
MJ 

6,1E-
03 

7,3E-
03 

1,4E-
02 

9,3E-
03 

5,4E-
03 

4,3E-
03 

6,1E-
03 

4,2E-
03 

2,0E-
03 

2,2E-
03 

2,9E-
03 

2,1E-
03 

1,9E-
03 

3,0E-
03 

5,4E-
03 

4,5E-
03 

9,9E-
03 

6,1E-
03 

1,4E-
03 

1,7E-
03 

1,3E-
03 

2,6E-
03 

1,1E-
03 

2,4E-
03 

1,2E-
03 

7,6E-
04 

1,6E-
03 

Use of 
resources. 
minerals 

and metals 

kg Sb 
eq 

2,42E
-09 

2,992
E-09 

5,406
E-09 

3,74E
-09 

2,222
E-09 

1,15E
-09 

1,70E
-09 

1,07E
-09 

5,57E
-10 

5,55E
-10 

8,06E
-10 

5,93E
-10 

5,00E
-10 

7,95E
-10 

1,40E
-09 

1,27E
-09 

1,96E
-09 

7,68E
-10 

4,22E
-10 

5,04E
-10 

3,79E
-10 

8,02E
-10 

3,07E
-10 

7,11E
-10 

3,09E
-10 

1,92E
-10 

3,97E
-10 
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Table 42 Impact of each packaging system on each indicator per 1 cm3packed, colour-coded from red (most impactful) to green (least 3283 
impactful)  3284 

 3285 
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FAMILY 
PACKA
GING 

Total  
RM 

PACK I. 

TRANS
FO+SC
RAP I. 

FINISH
ES I. 

ICP 
II.III. + 
EOL 

TRP 
DISTRI

B 

EOL 
PACK I. 

1.carton + PET blister 

1.1 0,44  0,18 0,02 0,02 0,14 0,02 0,05 

1.2 0,53  0,23 0,02 0,03 0,17 0,02 0,06 

1.3 0,99  0,32 0,03 0,05 0,44 0,03 0,12 

1.4 0,68  0,28 0,04 0,03 0,23 0,03 0,08 

1.5 0,39  0,18 0,02 0,01 0,11 0,02 0,05 
          

2.reverse blister pack 

2.1 0,30  0,07 0,01 0,02 0,14 0,02 0,05 

2.2 0,42  0,10 0,02 0,06 0,16 0,02 0,07 

2.3 0,28  0,09 0,03 0,02 0,09 0,02 0,05 

2.4 0,14  0,03 0,00 0,01 0,08 0,01 0,02 

2.5 0,15  0,05 0,00 0,01 0,03 0,01 0,04 

2.6 0,20  0,05 0,00 0,04 0,06 0,01 0,04 
    

 
 

      

3.cardboard case 

3.1 0,15  0,03 0,01 0,02 0,06 0,01 0,02 

3.2 0,13  0,06 0,01 0,01 0,01 0,01 0,03 

3.3 0,20  0,06 0,01 0,02 0,05 0,01 0,04 

3.4 0,36  0,12 0,05 0,04 0,09 0,02 0,05 

3.5 0,32  0,06 0,01 0,04 0,15 0,02 0,04 
    

 
 

      

4.card+strap 4.1 0,68  0,34 0,03 0,02 0,13 0,02 0,13 

    
 

 
      

5.moulded cellulose 5.1 0,25  0,08 0,00 0,00 0,12 0,02 0,03 

    
 

 
      

6.trasnp fexible 
paper.PP 

6.1 
0,10  0,02 0,00 0,01 0,05 0,01 0,01 

    
 

 
      

7.flexible paper.PE 
opaque 

7.1 
0,12  0,02 0,00 0,01 0,06 0,01 0,01 

    
 

 
      

8.flexible PP 

8.1 0,08  0,03 0,00 0,00 0,02 0,00 0,00 

8.2 0,17  0,04 0,01 0,02 0,09 0,01 0,00 

8.3 0,07  0,02 0,00 0,00 0,03 0,01 0,01 

8.4 0,16  0,03 0,01 0,02 0,09 0,01 0,00 
    

 
 

      

9.bulk without display 
9.1 0,08  0,03 0,00 0,00 0,03 0,01 0,02 

9.2 0,05  0,02 0,00 0,01 0,00 0,00 0,02 
    

 
 

      

10.bulk with display 10.1 
0,10  0,04 0,01 0,01 0,03 0,01 0,02 

Table 43 Comparison of packaging systems, by life cycle stage, according to the climate 3288 
change indicator (g CO2eq.) 3289 
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FAMILY 
PACKA
GING 

Total  
RM 

PACK I. 

TRANS
FO+SC
RAP I. 

FINISH
ES I. 

ICP 
II.III. + 
EOL 

TRP 
DISTRI

B 

EOL 
PACK I. 

1.carton + PET blister 

1.1 6,1E-03  4,0E-03 2,5E-04 2,4E-04 1,8E-03 3,7E-04 -5,9E-04 

1.2 7,3E-03  4,8E-03 2,4E-04 4,5E-04 2,3E-03 3,6E-04 -8,8E-04 

1.3 1,4E-02  6,8E-03 3,1E-04 6,9E-04 6,2E-03 5,2E-04 -8,3E-07 

1.4 9,3E-03  6,1E-03 3,7E-04 3,9E-04 3,0E-03 4,5E-04 -9,0E-04 

1.5 5,4E-03  3,9E-03 2,5E-04 1,8E-04 1,4E-03 2,3E-04 -5,5E-04 
          

2.reverse blister pack 

2.1 4,3E-03  1,4E-03 9,3E-05 2,5E-04 1,8E-03 2,6E-04 3,6E-04 

2.2 6,1E-03  2,2E-03 1,6E-04 8,8E-04 2,0E-03 3,6E-04 5,4E-04 

2.3 4,2E-03  1,9E-03 2,7E-04 2,3E-04 1,2E-03 2,3E-04 3,7E-04 

2.4 2,0E-03  6,2E-04 1,9E-05 1,1E-04 9,7E-04 1,6E-04 1,7E-04 

2.5 2,2E-03  1,1E-03 3,0E-05 1,4E-04 4,4E-04 1,6E-04 2,8E-04 

2.6 2,9E-03  1,1E-03 1,4E-05 5,4E-04 7,9E-04 1,4E-04 3,1E-04 
    

 
 

      

3.cardboard case 

3.1 2,1E-03  6,0E-04 6,7E-05 3,2E-04 8,4E-04 1,4E-04 1,3E-04 

3.2 1,9E-03  1,1E-03 1,2E-04 1,4E-04 2,2E-04 1,1E-04 2,5E-04 

3.3 3,0E-03  1,4E-03 1,4E-04 3,8E-04 6,8E-04 1,5E-04 3,0E-04 

3.4 5,4E-03  2,5E-03 4,9E-04 5,5E-04 1,2E-03 2,4E-04 4,1E-04 

3.5 4,5E-03  1,2E-03 6,3E-05 6,0E-04 2,0E-03 3,0E-04 3,2E-04 
    

 
 

      

4.card+strap 4.1 9,9E-03  6,7E-03 5,3E-04 3,1E-04 1,7E-03 3,6E-04 2,6E-04 

    
 

 
      

5.moulded cellulose 5.1 6,1E-03  4,1E-03 1,4E-05 5,0E-05 1,5E-03 2,4E-04 2,0E-04 

    
 

 
      

6.trasnp fexible 
paper.PP 

6.1 
1,4E-03  3,7E-04 6,6E-05 1,6E-04 6,8E-04 9,9E-05 -1,2E-05 

    
 

 
      

7.opaque fexible 
paper.PE 

7.1 
1,7E-03  5,6E-04 9,7E-05 1,8E-04 8,1E-04 1,2E-04 -4,3E-05 

    
 

 
      

8.flexible PP 

8.1 1,3E-03  1,1E-03 7,8E-05 5,8E-05 3,1E-04 7,4E-05 -3,0E-04 

8.2 2,6E-03  1,3E-03 1,4E-04 2,2E-04 1,2E-03 1,7E-04 -3,4E-04 

8.3 1,1E-03  6,5E-04 3,3E-05 3,4E-05 3,9E-04 7,9E-05 -6,5E-05 

8.4 2,4E-03  1,0E-03 1,3E-04 2,1E-04 1,2E-03 1,6E-04 -2,9E-04 
    

 
 

      

9.bulk without display 
9.1 1,2E-03  5,5E-04 1,2E-05 6,0E-05 3,4E-04 7,9E-05 1,5E-04 

9.2 7,6E-04  4,3E-04 9,2E-06 9,0E-05 4,9E-05 6,4E-05 1,2E-04 
    

 
 

      

10.bulk with display 10.1 
1,6E-03  8,5E-04 1,4E-04 7,7E-05 3,5E-04 8,2E-05 7,1E-05 

Table 44 Comparison of packaging systems, by life cycle stage, according to the resource 3299 
use; fossil (MJ) 3300 

 3301 

 3302 

 3303 

 3304 

 3305 

 3306 

 3307 

 3308 

 3309 

 3310 
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 COMPARATIVE LIFE CYCLE ASSESSMENT OF BLISTER PACKAGING AND 

ALTERNATIVES - 2025 - CITEO ©EVEA 

 

FAMILY 
PACKA
GING 

Total  
RM 

PACK I. 

TRANS
FO+SC
RAP I. 

FINISH
ES I. 

ICP 
II.III. + 
EOL 

TRP 
DISTRI

B 

EOL 
PACK I. 

1.carton + PET blister 

1.1 1,4E-07  4,9E-08 9,6E-09 7,8E-09 7,6E-08 1,7E-09 -7,8E-10 

1.2 1,8E-07  6,4E-08 9,5E-09 1,5E-08 9,2E-08 1,7E-09 -1,1E-09 

1.3 3,3E-07  9,2E-08 1,2E-08 2,3E-08 1,9E-07 2,5E-09 1,0E-08 

1.4 2,3E-07  7,3E-08 1,4E-08 1,3E-08 1,3E-07 2,1E-09 -1,2E-09 

1.5 1,2E-07  4,5E-08 9,7E-09 6,1E-09 6,1E-08 1,1E-09 -7,3E-10 
          

2.reverse blister pack 

2.1 1,3E-07  2,9E-08 1,7E-09 8,2E-09 8,1E-08 1,2E-09 7,9E-09 

2.2 1,8E-07  4,5E-08 2,9E-09 2,9E-08 8,7E-08 1,7E-09 1,2E-08 

2.3 1,1E-07  3,8E-08 4,9E-09 7,7E-09 5,1E-08 1,1E-09 8,1E-09 

2.4 6,3E-08  1,3E-08 3,3E-10 3,6E-09 4,2E-08 7,4E-10 3,7E-09 

2.5 5,4E-08  2,2E-08 6,4E-10 4,6E-09 1,9E-08 7,4E-10 6,3E-09 

2.6 8,3E-08  2,2E-08 2,5E-10 1,8E-08 3,5E-08 6,4E-10 6,7E-09 
    

 
 

      

3.cardboard case 

3.1 6,4E-08  1,2E-08 1,2E-09 1,1E-08 3,6E-08 6,5E-10 2,9E-09 

3.2 5,2E-08  3,0E-08 2,2E-09 4,7E-09 9,3E-09 5,2E-10 5,2E-09 

3.3 8,0E-08  2,8E-08 2,5E-09 1,2E-08 3,0E-08 6,9E-10 6,7E-09 

3.4 1,4E-07  5,2E-08 8,9E-09 1,8E-08 5,1E-08 1,1E-09 9,1E-09 

3.5 1,4E-07  2,5E-08 1,1E-09 2,0E-08 8,5E-08 1,4E-09 7,0E-09 
    

 
 

      

4.card+strap 4.1 1,9E-07  7,8E-08 1,3E-08 1,0E-08 7,5E-08 1,7E-09 1,7E-08 

    
 

 
      

5.moulded cellulose 5.1 9,1E-08  1,8E-08 4,7E-10 1,0E-09 6,6E-08 1,1E-09 4,8E-09 

    
 

 
      

6.trasnp fexible 
paper.PP 

6.1 
4,7E-08  1,5E-08 1,3E-09 5,2E-09 2,9E-08 4,7E-10 -4,7E-09 

    
 

 
      

7.opaque fexible 
paper.PE 

7.1 
5,8E-08  2,1E-08 1,9E-09 6,1E-09 3,5E-08 5,6E-10 -6,7E-09 

    
 

 
      

8.flexible PP 

8.1 2,4E-08  7,6E-09 2,7E-09 1,2E-09 1,3E-08 3,5E-10 -7,2E-10 

8.2 6,7E-08  8,0E-09 3,4E-09 4,3E-09 5,1E-08 7,9E-10 -8,2E-10 

8.3 2,7E-08  6,9E-09 1,5E-09 6,7E-10 1,6E-08 3,7E-10 9,6E-10 

8.4 6,4E-08  6,0E-09 3,0E-09 4,2E-09 5,1E-08 7,7E-10 -7,1E-10 
    

 
 

      

9.bulk without display 
9.1 3,2E-08  1,1E-08 2,1E-10 2,0E-09 1,5E-08 3,7E-10 3,4E-09 

9.2 1,6E-08  8,8E-09 1,7E-10 3,0E-09 1,3E-09 3,0E-10 2,6E-09 
    

 
 

      

10.bulk with display 10.1 
3,8E-08  1,6E-08 2,8E-09 2,5E-09 1,4E-08 3,8E-10 2,4E-09 

Table 45 Comparison of packaging systems, by life cycle stage, according to the 3311 
eutrophication; freshwater indicator (kg P eq.) 3312 

 3313 

 3314 

 3315 

 3316 

 3317 

 3318 

 3319 

 3320 

 3321 

 3322 
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 COMPARATIVE LIFE CYCLE ASSESSMENT OF BLISTER PACKAGING AND 

ALTERNATIVES - 2025 - CITEO ©EVEA 

 

FAMILY 
PACKA
GING 

Total  
RM 

PACK I. 

TRANS
FO+SC
RAP I. 

FINISH
ES I. 

ICP 
II.III. + 
EOL 

TRP 
DISTRI

B 

EOL 
PACK I. 

1.carton + PET blister 

1.1 2,4E-09  1,7E-09 4,1E-12 9,6E-11 5,6E-10 6,9E-11 -3,6E-11 

1.2 3,0E-09  2,1E-09 3,3E-12 1,8E-10 7,2E-10 6,7E-11 -5,3E-11 

1.3 5,4E-09  2,9E-09 3,9E-12 2,8E-10 2,1E-09 9,8E-11 -5,4E-12 

1.4 3,7E-09  2,6E-09 4,9E-12 1,6E-10 9,1E-10 8,4E-11 -5,5E-11 

1.5 2,2E-09  1,7E-09 3,3E-12 7,5E-11 4,4E-10 4,2E-11 -3,3E-11 
          

2.reverse blister pack 

2.1 1,1E-09  4,1E-10 4,9E-12 1,0E-10 5,7E-10 4,9E-11 1,9E-11 

2.2 1,7E-09  6,2E-10 8,5E-12 3,6E-10 6,2E-10 6,6E-11 2,8E-11 

2.3 1,1E-09  5,3E-10 1,5E-11 9,4E-11 3,7E-10 4,2E-11 1,9E-11 

2.4 5,6E-10  1,7E-10 9,8E-13 4,4E-11 3,0E-10 2,9E-11 8,7E-12 

2.5 5,6E-10  3,2E-10 3,9E-13 5,6E-11 1,3E-10 3,0E-11 1,4E-11 

2.6 8,1E-10  3,0E-10 7,3E-13 2,2E-10 2,4E-10 2,5E-11 1,6E-11 
    

 
 

      

3.cardboard case 

3.1 5,9E-10  1,7E-10 3,5E-12 1,3E-10 2,6E-10 2,6E-11 6,7E-12 

3.2 5,0E-10  3,1E-10 6,9E-12 5,7E-11 6,9E-11 2,1E-11 3,3E-11 

3.3 8,0E-10  3,8E-10 7,4E-12 1,5E-10 2,1E-10 2,7E-11 1,6E-11 

3.4 1,4E-09  7,1E-10 2,6E-11 2,2E-10 3,7E-10 4,4E-11 2,1E-11 

3.5 1,3E-09  3,5E-10 3,4E-12 2,4E-10 6,0E-10 5,7E-11 1,6E-11 
    

 
 

      

4.card+strap 4.1 2,0E-09  1,2E-09 5,8E-11 1,3E-10 5,2E-10 6,7E-11 -2,9E-11 

    
 

 
      

5.moulded cellulose 5.1 7,7E-10  2,3E-10 1,5E-12 1,7E-11 4,7E-10 4,5E-11 1,0E-11 

    
 

 
      

6.trasnp fexible 
paper.PP 

6.1 
4,2E-10  1,2E-10 4,1E-12 6,6E-11 2,1E-10 1,9E-11 5,7E-12 

    
 

 
      

7.opaque fexible 
paper.PE 

7.1 
5,0E-10  1,5E-10 6,9E-12 7,4E-11 2,5E-10 2,2E-11 6,5E-12 

    
 

 
      

8.flexible PP 

8.1 3,8E-10  3,0E-10 8,0E-12 2,0E-11 9,8E-11 1,4E-11 -5,8E-11 

8.2 8,0E-10  3,8E-10 9,9E-12 7,5E-11 3,7E-10 3,1E-11 -6,5E-11 

8.3 3,1E-10  1,8E-10 1,7E-13 1,2E-11 1,2E-10 1,5E-11 -2,1E-11 

8.4 7,1E-10  2,9E-10 8,6E-12 7,4E-11 3,6E-10 3,0E-11 -5,6E-11 
    

 
 

      

9.bulk without display 
9.1 3,1E-10  1,6E-10 6,2E-13 2,4E-11 1,1E-10 1,5E-11 7,9E-12 

9.2 1,9E-10  1,2E-10 4,9E-13 3,6E-11 1,6E-11 1,2E-11 6,2E-12 
    

 
 

      

10.bulk with display 10.1 
4,0E-10  2,4E-10 8,5E-12 3,1E-11 1,1E-10 1,5E-11 -2,2E-12 

Table 46 Comparison of packaging systems, by life cycle stage, according to resource use; 3323 
minerals and metals indicator (kg Sb eq.) 3324 

 3325 

 3326 

 3327 

 3328 

 3329 

 3330 

 3331 

 3332 

 3333 

 3334 

 3335 
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 COMPARATIVE LIFE CYCLE ASSESSMENT OF BLISTER PACKAGING AND 

ALTERNATIVES - 2025 - CITEO ©EVEA 

 

FAMILY 
PACKA
GING 

Total  
RM 

PACK I. 

TRANS
FO+SC
RAP I. 

FINISH
ES I. 

ICP 
II.III. + 
EOL 

TRP 
DISTRI

B 

EOL 
PACK I. 

1.carton + PET blister 

1.1 1,7E-02   8,1E-03 -4,9E-04 1,2E-04 8,5E-03 3,7E-04 3,4E-06 

1.2 2,7E-02  1,6E-02 -4,7E-05 2,3E-04 1,1E-02 3,6E-04 7,7E-06 

1.3 2,8E-02  2,6E-02 -8,8E-05 3,4E-04 1,6E-02 5,3E-04 -1,4E-02 

1.4 2,5E-02  1,1E-02 1,6E-05 1,9E-04 1,4E-02 4,6E-04 4,9E-06 

1.5 1,2E-02  5,3E-03 2,3E-05 9,2E-05 6,6E-03 2,3E-04 2,3E-06 
          

2.reverse blister pack 

2.1 1,8E-02  2,2E-02 -2,1E-03 1,2E-04 8,5E-03 2,6E-04 -1,0E-02 

2.2 2,4E-02  3,3E-02 -3,6E-03 4,4E-04 9,3E-03 3,6E-04 -1,5E-02 

2.3 1,8E-02  2,8E-02 -6,2E-03 1,2E-04 5,5E-03 2,3E-04 -1,0E-02 

2.4 8,8E-03  9,2E-03 -4,2E-04 5,4E-05 4,5E-03 1,6E-04 -4,7E-03 

2.5 9,3E-03  1,6E-02 -8,2E-04 6,9E-05 2,1E-03 1,6E-04 -8,0E-03 

2.6 1,1E-02  1,6E-02 -3,1E-04 2,7E-04 3,7E-03 1,4E-04 -8,6E-03 
    

 
 

      

3.cardboard case 

3.1 8,0E-03  9,0E-03 -1,5E-03 1,6E-04 3,9E-03 1,4E-04 -3,7E-03 

3.2 8,0E-03  1,5E-02 -2,8E-03 7,0E-05 2,2E-03 1,1E-04 -7,0E-03 

3.3 1,2E-02  2,0E-02 -3,2E-03 1,9E-04 3,2E-03 1,5E-04 -8,5E-03 

3.4 2,2E-02  3,8E-02 -1,1E-02 2,8E-04 5,5E-03 2,4E-04 -1,2E-02 

3.5 1,8E-02  1,8E-02 -1,4E-03 3,0E-04 9,1E-03 3,1E-04 -8,9E-03 
    

 
 

      

4.card+strap 4.1 2,8E-02  4,4E-02 -1,2E-03 1,5E-04 7,8E-03 3,6E-04 -2,3E-02 

    
 

 
      

5.moulded cellulose 5.1 1,2E-02  1,1E-02 1,4E-05 2,5E-05 7,0E-03 2,4E-04 -6,1E-03 

    
 

 
      

6.trasnp fexible 
paper.PP 

6.1 
4,5E-03  2,0E-03 -8,4E-06 7,9E-05 3,2E-03 1,0E-04 -8,6E-04 

    
 

 
      

7.opaque fexible 
paper.PE 

7.1 
5,6E-03  2,8E-03 -5,3E-06 9,1E-05 3,7E-03 1,2E-04 -1,2E-03 

    
 

 
      

8.flexible PP 

8.1 2,0E-03  3,6E-04 6,2E-05 2,9E-05 1,5E-03 7,5E-05 -5,0E-06 

8.2 6,0E-03  1,4E-04 1,0E-04 1,1E-04 5,5E-03 1,7E-04 -5,8E-06 

8.3 3,4E-03  3,3E-03 -1,7E-04 1,7E-05 1,8E-03 8,0E-05 -1,6E-03 

8.4 5,9E-03  1,1E-04 8,9E-05 1,1E-04 5,4E-03 1,6E-04 -5,0E-06 
    

 
 

      

9.bulk without display 
9.1 5,4E-03  8,2E-03 -2,7E-04 3,0E-05 1,6E-03 7,9E-05 -4,3E-03 

9.2 3,2E-03  6,4E-03 -2,1E-04 4,5E-05 2,5E-04 6,4E-05 -3,4E-03 
    

 
 

      

10.bulk with display 10.1 
6,1E-03  1,1E-02 -3,0E-03 3,8E-05 1,6E-03 8,2E-05 -3,3E-03 

Table 47 Comparison of packaging systems, by life cycle stage, according to the land use 3336 
indicator (Pt) 3337 

 3338 

 3339 

 3340 

 3341 

 3342 

 3343 

 3344 

 3345 

 3346 

 3347 

 3348 
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 COMPARATIVE LIFE CYCLE ASSESSMENT OF BLISTER PACKAGING AND 

ALTERNATIVES - 2025 - CITEO ©EVEA 

 

FAMILY 
PACKA
GING 

Total  
RM 

PACK I. 

TRANS
FO+SC
RAP I. 

FINISH
ES I. 

ICP 
II.III. + 
EOL 

TRP 
DISTRI

B 

EOL 
PACK I. 

1.carton + PET blister 

1.1 1,2E-04  4,7E-05 3,4E-06 4,3E-06 6,8E-05 1,8E-06 -9,4E-07 

1.2 1,6E-04  6,3E-05 3,2E-06 8,3E-06 8,7E-05 1,7E-06 -1,4E-06 

1.3 2,7E-04  9,2E-05 4,2E-06 1,3E-05 1,5E-04 2,5E-06 6,0E-06 

1.4 1,9E-04  7,0E-05 4,9E-06 7,0E-06 1,1E-04 2,2E-06 -1,4E-06 

1.5 1,0E-04  4,3E-05 3,3E-06 3,4E-06 5,2E-05 1,1E-06 -8,8E-07 
          

2.reverse blister pack 

2.1 1,1E-04  3,0E-05 1,1E-06 4,6E-06 6,8E-05 1,3E-06 5,0E-06 

2.2 1,5E-04  4,6E-05 1,8E-06 1,6E-05 7,4E-05 1,7E-06 7,4E-06 

2.3 9,7E-05  4,0E-05 3,1E-06 4,2E-06 4,4E-05 1,1E-06 5,0E-06 

2.4 5,4E-05  1,3E-05 2,1E-07 2,0E-06 3,6E-05 7,6E-07 2,3E-06 

2.5 4,8E-05  2,4E-05 3,2E-07 2,5E-06 1,6E-05 7,6E-07 3,9E-06 

2.6 6,7E-05  2,3E-05 1,6E-07 9,9E-06 3,0E-05 6,5E-07 4,2E-06 
    

 
 

      

3.cardboard case 

3.1 5,3E-05  1,3E-05 7,6E-07 5,9E-06 3,1E-05 6,7E-07 1,8E-06 

3.2 4,5E-05  2,4E-05 1,5E-06 2,6E-06 6,4E-06 5,4E-07 1,0E-05 

3.3 6,7E-05  2,9E-05 1,6E-06 6,9E-06 2,5E-05 7,1E-07 4,2E-06 

3.4 1,2E-04  5,4E-05 5,6E-06 1,0E-05 4,4E-05 1,1E-06 5,7E-06 

3.5 1,2E-04  2,6E-05 7,2E-07 1,1E-05 7,2E-05 1,5E-06 4,4E-06 
    

 
 

      

4.card+strap 4.1 3,8E-04  2,9E-04 2,0E-05 5,7E-06 6,3E-05 1,7E-06 4,7E-06 

    
 

 
      

5.moulded cellulose 5.1 8,0E-05  1,8E-05 1,8E-06 5,5E-07 5,6E-05 1,2E-06 3,0E-06 

    
 

 
      

6.trasnp fexible 
paper.PP 

6.1 
4,4E-05  8,1E-06 2,6E-06 3,1E-06 2,5E-05 4,8E-07 4,5E-06 

    
 

 
      

7.opaque fexible 
paper.PE 

7.1 
6,1E-05  1,6E-05 4,5E-06 3,4E-06 3,0E-05 5,8E-07 6,4E-06 

    
 

 
      

8.flexible PP 

8.1 3,6E-05  1,6E-05 1,1E-05 6,4E-07 1,2E-05 3,6E-07 -3,3E-06 

8.2 7,4E-05  1,9E-05 1,2E-05 2,4E-06 4,4E-05 8,1E-07 -3,7E-06 

8.3 3,0E-05  1,1E-05 4,8E-06 3,7E-07 1,4E-05 3,8E-07 -5,8E-07 

8.4 6,9E-05  1,5E-05 1,1E-05 2,3E-06 4,3E-05 7,9E-07 -3,2E-06 
    

 
 

      

9.bulk without display 
9.1 2,8E-05  1,2E-05 1,3E-07 1,1E-06 1,3E-05 3,8E-07 2,1E-06 

9.2 1,5E-05  9,1E-06 1,1E-07 1,6E-06 2,0E-06 3,1E-07 1,7E-06 

    
 

 
      

10.bulk with display 10.1 
3,7E-05  1,9E-05 2,9E-06 1,4E-06 1,3E-05 4,0E-07 7,6E-07 

Table 48 Comparison of packaging systems, by life cycle stage, according to use water 3349 
indicator (m3 depriv.) 3350 

 3351 

 3352 

 3353 

 3354 

 3355 

 3356 

 3357 

 3358 

 3359 

 3360 

 3361 
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 COMPARATIVE LIFE CYCLE ASSESSMENT OF BLISTER PACKAGING AND 

ALTERNATIVES - 2025 - CITEO ©EVEA 

 

FAMILY 
PACKA
GING 

Total  
RM 

PACK I. 

TRANS
FO+SC
RAP I. 

FINISH
ES I. 

ICP 
II.III. + 
EOL 

TRP 
DISTRI

B 

EOL 
PACK I. 

1.carton + PET blister 

1.1 41  21 2 2 14 2 0 

1.2 52  27 2 3 18 2 0 

1.3 92  38 2 5 42 3 2 

1.4 63  32 3 3 23 3 1 

1.5 36  20 2 1 11 1 1 
  -  - - - - - - 

2.reverse blister pack 

2.1 30  11 0 2 14 2 1 

2.2 42  16 0 6 16 2 1 

2.3 28  14 1 2 9 1 1 

2.4 14  5 0 1 8 1 0 

2.5 14  8 0 1 3 1 1 

2.6 19  8 0 4 6 1 1 
   -  - - - - - - 

3.cardboard case 

3.1 14  4 0 2 7 1 0 

3.2 13  8 0 1 2 1 1 

3.3 20  10 0 2 5 1 1 

3.4 35  19 1 4 9 1 1 

3.5 31  9 0 4 15 2 1 
    -  - - - - - - 

4.card+strap 4.1 61  39 2 2 13 2 2 

    -  - - - - - - 

5.moulded cellulose 5.1 27  13 0 0 12 1 1 

    -  - - - - - - 

6.trasnp fexible 
paper.PP 

6.1 
10  2 0 1 5 1 0 

    -  - - - - - - 

7.opaque fexible 
paper.PE 

7.1 
12  3 0 1 6 1 0 

    -  - - - - - - 

8.flexible PP 

8.1 7  4 0 0 2 0 -1 

8.2 17  5 1 2 9 1 -1 

8.3 7  3 0 0 3 0 0 

8.4 16  4 1 2 9 1 -1 
    -  - - - - - - 

9.bulk without display 
9.1 8  4 0 0 3 0 0 

9.2 5  3 0 1 0 0 0 
    

 
 

      

10.bulk with display 10.1 
10  6 0 1 3 0 0 

Table 49 Comparison of packaging systems, by life cycle stage, according to the single score 3362 
indicator (nPt)3363 
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 COMPARATIVE LIFE CYCLE ASSESSMENT OF BLISTER PACKAGING AND 

ALTERNATIVES - 2025 - CITEO ©EVEA 

 

 3364 

Impact category Unit 1.1 1.1_
R1:5
0% 

1.2 1.2_
R1:5
0% 

1.3 1.3_
R1:5
0% 

1.4 1.4_
R1:5
0% 

1.5 1.5_
R1:5
0% 

2.1 2.1_
R1:5
0% 

2.2 2.2_
R1:5
0% 

2.3 2.3_
R1:5
0% 

2.4 2.4_
R1:5
0% 

2.5 2.5_
R1:5
0% 

2.6 2.6_
R1:5
0% 

3.1 3.1_
R1:5
0% 

3.2 3.2_
R1:5
0% 

3.3 

Climate change gCO2 eq 4,39
E-01 

4,11E-
01 

5,34E-
01 

5,07E-
01 

9,90E-
01 

9,12E-
01 

6,79E-
01 

6,35E-
01 

3,91E-
01 

3,62E-
01 

3,00E-
01 

3,03E-
01 

4,23E-
01 

4,28E-
01 

2,82E-
01 

2,86E-
01 

1,45E-
01 

1,46E-
01 

1,46E-
01 

1,49E-
01 

1,97E-
01 

1,99E-
01 

1,46E-
01 

1,47E-
01 

1,31E-
01 

1,32E-
01 

2,02E-
01 

Eutrophication, freshwater kg P eq 1,43
E-07 

1,37E-
07 

1,81E-
07 

1,75E-
07 

3,31E-
07 

3,11E-
07 

2,29E-
07 

2,20E-
07 

1,23E-
07 

1,17E-
07 

1,30E-
07 

1,29E-
07 

1,77E-
07 

1,76E-
07 

1,11E-
07 

1,10E-
07 

6,29E-
08 

6,26E-
08 

5,38E-
08 

5,32E-
08 

8,28E-
08 

8,23E-
08 

6,35E-
08 

6,32E-
08 

5,16E-
08 

5,03E-
08 

7,95E-
08 

Land use Pt 1,66
E-02 

1,54E-
02 

2,73E-
02 

2,49E-
02 

2,80E-
02 

3,80E-
02 

2,50E-
02 

2,34E-
02 

1,22E-
02 

1,14E-
02 

1,83E-
02 

1,50E-
02 

2,44E-
02 

1,93E-
02 

1,76E-
02 

1,32E-
02 

8,82E-
03 

7,38E-
03 

9,35E-
03 

6,87E-
03 

1,13E-
02 

8,84E-
03 

8,02E-
03 

6,62E-
03 

8,00E-
03 

5,61E-
03 

1,22E-
02 

Water use m3 
depriv. 

1,23
E-04 

1,16E-
04 

1,61E-
04 

1,53E-
04 

2,68E-
04 

2,50E-
04 

1,91E-
04 

1,80E-
04 

1,02E-
04 

9,47E-
05 

1,10E-
04 

1,09E-
04 

1,47E-
04 

1,45E-
04 

9,69E-
05 

9,51E-
05 

5,40E-
05 

5,34E-
05 

4,76E-
05 

4,66E-
05 

6,72E-
05 

6,62E-
05 

5,26E-
05 

5,20E-
05 

4,48E-
05 

4,42E-
05 

6,71E-
05 

Resource use, fossils MJ 6,08
E-03 

5,35E-
03 

7,30E-
03 

6,54E-
03 

1,44E-
02 

1,22E-
02 

9,34E-
03 

8,20E-
03 

5,44E-
03 

4,67E-
03 

4,26E-
03 

4,24E-
03 

6,14E-
03 

6,10E-
03 

4,16E-
03 

4,13E-
03 

2,05E-
03 

2,03E-
03 

2,18E-
03 

2,17E-
03 

2,87E-
03 

2,85E-
03 

2,09E-
03 

2,08E-
03 

1,94E-
03 

1,91E-
03 

3,01E-
03 

Resource use, minerals and metals kg Sb eq 2,42
E-09 

2,10E-
09 

2,99E-
09 

2,65E-
09 

5,41E-
09 

4,88E-
09 

3,74E-
09 

3,23E-
09 

2,22E-
09 

1,88E-
09 

1,15E-
09 

1,12E-
09 

1,70E-
09 

1,66E-
09 

1,07E-
09 

1,03E-
09 

5,57E-
10 

5,46E-
10 

5,55E-
10 

5,37E-
10 

8,06E-
10 

7,87E-
10 

5,93E-
10 

5,82E-
10 

5,00E-
10 

4,82E-
10 

7,95E-
10 

Relative gap on climate change 
  

-6,27% 
 

-5,12% 
 

-7,87% 
 

-6,42% 
 

-7,56% 
 

0,97% 
 

1,05% 
 

1,35% 
 

0,86% 
 

1,47% 
 

1,10% 
 

0,83% 
 

1,01% 
 

Relative gap on Eutrophication 
Freshwater 

  
-3,90% 

 
-3,33% 

 
-6,00% 

 
-3,80% 

 
-4,71% 

 
-0,60% 

 
-0,67% 

 
-0,92% 

 
-0,53% 

 
-1,07% 

 
-0,70% 

 
-0,51% 

 
-2,44% 

 

Relative variance in land use and 
development 

  
-7,35% 

 
-8,87% 

 
35,61% 

 
-6,44% 

 
-6,47% 

 
-

18,35% 

 
-

20,99% 

 
-

24,89% 

 
-

16,30% 

 
-

26,45% 

 
-

22,07% 

 
-

17,48% 

 
-

29,88% 

 

Relative variation in the 
consumption of water resources 

  
-5,97% 

 
-4,99% 

 
-7,02% 

 
-5,98% 

 
-7,41% 

 
-1,25% 

 
-1,42% 

 
-1,84% 

 
-1,08% 

 
-2,11% 

 
-1,51% 

 
-1,08% 

 
-1,26% 

 

Relative gap in resource use; 
Fossils 

  
-

11,93% 

 
-

10,35% 

 
-

15,84% 

 
-

12,19% 

 
-

14,05% 

 
-0,57% 

 
-0,60% 

 
-0,76% 

 
-0,51% 

 
-0,82% 

 
-0,63% 

 
-0,49% 

 
-1,16% 

 

Relative gap in resource use; 
Minerals and Metals 

  
-

13,42% 

 
-

11,49% 

 
-9,75% 

 
-

13,63% 

 
-

15,33% 

 
-2,19% 

 
-2,26% 

 
-3,08% 

 
-1,93% 

 
-3,33% 

 
-2,32% 

 
-1,77% 

 
-3,63% 

 

Table 50 SA1 raw results (table 1/2) 3365 

Impact category Unit 3.3
_R
1:5
0% 

3.4 

3.4_
R1:5
0% 

3.5 

3.5_
R1:5
0% 

4.1 

4.1_
R1:5
0% 

5.1 

5.1_
R1:5
0% 

6.1 

6.1_
R1:5
0% 

7.1 

7.1_
R1:5
0% 

8.1 

8.1_
R1:5
0% 

8.2 

8.2_
R1:5
0% 

8.3 

8.3_
R1:5
0% 

8.4 

8.4_
R1:5
0% 

9.1 

9.1_
R1:5
0% 

9.2 

9.2_
R1:5
0% 

10.1 

10.1
_R1:
50% 

Climate change gCO2 eq 2,05
E-01 

3,61E-
01 

3,66E-
01 

3,15E-
01 

3,18E-
01 

6,81E-
01 

6,78E-
01 

2,45E-
01 

2,47E-
01 

9,53E-
02 

9,37E-
02 

1,20E-
01 

1,16E-
01 

7,62E-
02 

6,95E-
02 

1,74E-
01 

1,67E-
01 

7,25E-
02 

7,02E-
02 

1,62E-
01 

1,55E-
01 

8,19E-
02 

8,30E-
02 

4,96E-
02 

5,05E-
02 

1,03E-
01 

1,03E-
01 

Eutrophication, freshwater kg P eq 7,88
E-08 

1,40E-
07 

1,39E-
07 

1,39E-
07 

1,39E-
07 

1,94E-
07 

1,91E-
07 

9,07E-
08 

9,17E-
08 

4,67E-
08 

4,49E-
08 

5,80E-
08 

5,50E-
08 

2,40E-
08 

2,29E-
08 

6,69E-
08 

6,59E-
08 

2,65E-
08 

2,60E-
08 

6,38E-
08 

6,30E-
08 

3,18E-
08 

3,15E-
08 

1,62E-
08 

1,59E-
08 

3,79E-
08 

3,73E-
08 

Land use Pt 9,04
E-03 

2,16E-
02 

1,56E-
02 

1,78E-
02 

1,49E-
02 

2,84E-
02 

2,15E-
02 

1,24E-
02 

1,08E-
02 

4,46E-
03 

4,19E-
03 

5,55E-
03 

5,15E-
03 

2,00E-
03 

1,96E-
03 

6,02E-
03 

6,01E-
03 

3,41E-
03 

2,90E-
03 

5,90E-
03 

5,89E-
03 

5,38E-
03 

4,10E-
03 

3,23E-
03 

2,23E-
03 

6,11E-
03 

4,43E-
03 

Water use m3 
depriv. 

6,58
E-05 

1,20E-
04 

1,18E-
04 

1,15E-
04 

1,14E-
04 

3,82E-
04 

3,70E-
04 

8,00E-
05 

8,33E-
05 

4,40E-
05 

4,36E-
05 

6,10E-
05 

5,84E-
05 

3,63E-
05 

3,25E-
05 

7,40E-
05 

6,98E-
05 

3,02E-
05 

2,84E-
05 

6,89E-
05 

6,52E-
05 

2,80E-
05 

2,74E-
05 

1,48E-
05 

1,43E-
05 

3,69E-
05 

3,51E-
05 

Resource use, fossils MJ 2,98
E-03 

5,41E-
03 

5,37E-
03 

4,48E-
03 

4,45E-
03 

9,91E-
03 

9,53E-
03 

6,12E-
03 

6,13E-
03 

1,36E-
03 

1,31E-
03 

1,72E-
03 

1,61E-
03 

1,30E-
03 

1,04E-
03 

2,64E-
03 

2,35E-
03 

1,11E-
03 

1,01E-
03 

2,43E-
03 

2,18E-
03 

1,20E-
03 

1,19E-
03 

7,63E-
04 

7,56E-
04 

1,57E-
03 

1,52E-
03 

Resource use, minerals and metals kg Sb eq 7,72
E-10 

1,40E-
09 

1,35E-
09 

1,27E-
09 

1,25E-
09 

1,96E-
09 

1,83E-
09 

7,68E-
10 

7,58E-
10 

4,22E-
10 

4,08E-
10 

5,04E-
10 

4,75E-
10 

3,79E-
10 

3,15E-
10 

8,02E-
10 

7,29E-
10 

3,07E-
10 

2,76E-
10 

7,11E-
10 

6,48E-
10 

3,09E-
10 

2,99E-
10 

1,92E-
10 

1,85E-
10 

3,97E-
10 

3,75E-
10 

Relative gap on climate change 
 

1,36
% 

 
1,43% 

 
0,79% 

 
-0,42% 

 
0,76% 

 
-1,74% 

 
-2,89% 

 
-8,80% 

 
-4,27% 

 
-3,20% 

 
-4,04% 

 
1,36% 

 
1,75% 

 
0,42% 

Relative gap on Eutrophication 
Freshwater 

 
-

0,93
% 

 
-0,99% 

 
-0,48% 

 
-1,81% 

 
1,16% 

 
-3,95% 

 
-5,20% 

 
-4,53% 

 
-1,46% 

 
-1,81% 

 
-1,34% 

 
-0,94% 

 
-1,44% 

 
-1,66% 

Relative variance in land use and 
development 

 
-

25,9
4% 

 
-

27,57% 

 
-

16,16% 

 
-

24,24% 

 
-

12,71% 

 
-6,25% 

 
-7,19% 

 
-2,20% 

 
-0,16% 

 
-

14,89% 

 
-0,15% 

 
-

23,84% 

 
-

30,97% 

 
-

27,46% 

Relative variation in the 
consumption of water resources 

 
-

1,92
% 

 
-2,02% 

 
-1,01% 

 
-3,15% 

 
4,05% 

 
-0,82% 

 
-4,19% 

 
-

10,26% 

 
-5,69% 

 
-5,85% 

 
-5,36% 

 
-1,87% 

 
-2,76% 

 
-4,72% 

Relative gap in resource use; 
Fossils 

 
-

0,76
% 

 
-0,80% 

 
-0,46% 

 
-3,82% 

 
0,05% 

 
-3,97% 

 
-6,74% 

 
-

19,77% 

 
-

10,85% 

 
-9,85% 

 
-

10,31% 

 
-0,78% 

 
-0,95% 

 
-3,19% 

Relative gap in resource use; 
Minerals and Metals 

 
-

2,98
% 

 
-3,18% 

 
-1,69% 

 
-6,83% 

 
-1,28% 

 
-3,20% 

 
-5,74% 

 
-

17,07% 

 
-9,01% 

 
-9,97% 

 
-8,91% 

 
-3,10% 

 
-3,89% 

 
-5,56% 



 Page 139 on 142  

 COMPARATIVE LIFE CYCLE ASSESSMENT OF BLISTER PACKAGING AND 

ALTERNATIVES - 2025 - CITEO ©EVEA 

 

Table 51 SA1 raw results (table 2/2) 3366 

Impact category Unit 
1.1 

1.1 
SAIA 

1.2 
1.2 

ASIA 
1.3 

1.3 
ASIA 

1.4 
1.4 

ASIA 
1.5 

1.5 
SAIA 

2.1 
2.1 

ASIA 
2.2 

2.2 
ASIA 

2.3 
2.3 

ASIA 
2.4 

2.4 
ASIA 

2.5 
2.5 

ASIA 
2.6 

2.6 
ASIA 

3.1 
3.1 

ASIA 
3.2 

3.2 
ASIA 

3.3 

Climate change gCO2 eq 4,39
E-01 

5,00E-
01 

5,34E-
01 

6,32E-
01 

9,90E-
01 

1,10E+
00 

6,79E-
01 

7,68E-
01 

3,91E-
01 

4,43E-
01 

3,00E-
01 

4,08E-
01 

4,23E-
01 

5,86E-
01 

2,82E-
01 

4,17E-
01 

1,45E-
01 

1,92E-
01 

1,46E-
01 

2,27E-
01 

1,97E-
01 

2,79E-
01 

1,46E-
01 

1,90E-
01 

1,31E-
01 

2,04E-
01 

2,02E-
01 

Eutrophication, freshwater kg P eq 1,43
E-07 

1,54E-
07 

1,81E-
07 

2,00E-
07 

3,31E-
07 

3,49E-
07 

2,29E-
07 

2,44E-
07 

1,23E-
07 

1,31E-
07 

1,30E-
07 

1,56E-
07 

1,77E-
07 

2,17E-
07 

1,11E-
07 

1,45E-
07 

6,29E-
08 

7,42E-
08 

5,38E-
08 

7,32E-
08 

8,28E-
08 

1,02E-
07 

6,35E-
08 

7,44E-
08 

5,16E-
08 

7,22E-
08 

7,95E-
08 

Land use Pt 1,66
E-02 

1,71E-
02 

2,73E-
02 

2,83E-
02 

2,80E-
02 

4,33E-
02 

2,50E-
02 

2,57E-
02 

1,22E-
02 

1,25E-
02 

1,83E-
02 

1,95E-
02 

2,44E-
02 

2,62E-
02 

1,76E-
02 

1,91E-
02 

8,82E-
03 

9,33E-
03 

9,35E-
03 

1,02E-
02 

1,13E-
02 

1,22E-
02 

8,02E-
03 

8,50E-
03 

8,00E-
03 

8,79E-
03 

1,22E-
02 

Water use m3 
depriv. 

1,23
E-04 

1,28E-
04 

1,61E-
04 

1,68E-
04 

2,68E-
04 

2,71E-
04 

1,91E-
04 

1,99E-
04 

1,02E-
04 

1,07E-
04 

1,10E-
04 

1,17E-
04 

1,47E-
04 

1,58E-
04 

9,69E-
05 

1,06E-
04 

5,40E-
05 

5,72E-
05 

4,76E-
05 

5,30E-
05 

6,72E-
05 

7,27E-
05 

5,26E-
05 

5,56E-
05 

4,48E-
05 

5,04E-
05 

6,71E-
05 

Resource use, fossils MJ 6,08
E-03 

6,47E-
03 

7,30E-
03 

7,91E-
03 

1,44E-
02 

1,41E-
02 

9,34E-
03 

9,92E-
03 

5,44E-
03 

5,78E-
03 

4,26E-
03 

5,09E-
03 

6,14E-
03 

7,39E-
03 

4,16E-
03 

5,16E-
03 

2,05E-
03 

2,41E-
03 

2,18E-
03 

2,81E-
03 

2,87E-
03 

3,51E-
03 

2,09E-
03 

2,42E-
03 

1,94E-
03 

2,50E-
03 

3,01E-
03 

Resource use, minerals and metals kg Sb eq 2,42
E-09 

2,44E-
09 

2,99E-
09 

3,01E-
09 

5,41E-
09 

5,36E-
09 

3,74E-
09 

3,77E-
09 

2,22E-
09 

2,25E-
09 

1,15E-
09 

1,37E-
09 

1,70E-
09 

2,03E-
09 

1,07E-
09 

1,34E-
09 

5,57E-
10 

6,53E-
10 

5,55E-
10 

7,21E-
10 

8,06E-
10 

9,75E-
10 

5,93E-
10 

6,83E-
10 

5,00E-
10 

6,49E-
10 

7,95E-
10 

Relative gap on climate change 
  

14% 
 

18% 
 

11% 
 

13% 
 

13% 
 

36% 
 

39% 
 

48% 
 

32% 
 

55% 
 

42% 
 

30% 
 

56% 
 

Relative gap on Eutrophication 
Freshwater 

  
8% 

 
10% 

 
5% 

 
7% 

 
7% 

 
20% 

 
23% 

 
30% 

 
18% 

 
36% 

 
24% 

 
17% 

 
40% 

 

Relative variance in land use and 
development 

  
3% 

 
3% 

 
55% 

 
3% 

 
3% 

 
6% 

 
7% 

 
8% 

 
6% 

 
9% 

 
8% 

 
6% 

 
10% 

 

Relative variation in the 
consumption of water resources 

  
4% 

 
4% 

 
1% 

 
4% 

 
4% 

 
7% 

 
7% 

 
9% 

 
6% 

 
11% 

 
8% 

 
6% 

 
12% 

 

Relative gap in resource use; 
Fossils 

  
6% 

 
8% 

 
-3% 

 
6% 

 
6% 

 
19% 

 
20% 

 
24% 

 
18% 

 
29% 

 
23% 

 
16% 

 
29% 

 

Relative gap in resource use; 
Minerals and Metals 

  
1% 

 
1% 

 
-1% 

 
1% 

 
1% 

 
19% 

 
20% 

 
26% 

 
17% 

 
30% 

 
21% 

 
15% 

 
30% 

 

Table 52 SA2 raw results (table 1/2) 3367 

Impact category Unit 3.3 
ASI
A 

3.4 
3.4 

ASIA 
3.5 

3.5 
ASIA 

4.1 
4.1 

ASIA 
5.1 

5.1 
ASIA 

6.1 
6.1 

ASIA 
7.1 

7.1 
ASIA 

8.1 
8.1 

ASIA 
8.2 

8.2 
ASIA 

8.3 
8.3 

ASIA 
8.4 

8.4 
ASIA 

9.1 
9.1 

ASIA 
9.2 

9.2 
ASIA 

10.1 
10.1 
ASIA 

Climate change gCO2 eq 3,02
E-01 

3,61E-
01 

5,39E-
01 

3,15E-
01 

4,08E-
01 

6,81E-
01 

9,33E-
01 

2,45E-
01 

4,77E-
01 

9,53E-
02 

1,10E-
01 

1,20E-
01 

1,39E-
01 

7,62E-
02 

1,02E-
01 

1,74E-
01 

2,06E-
01 

7,25E-
02 

9,99E-
02 

1,62E-
01 

1,90E-
01 

8,19E-
02 

1,24E-
01 

4,96E-
02 

8,24E-
02 

1,03E-
01 

1,56E-
01 

Eutrophication, freshwater kg P eq 1,04
E-07 

1,40E-
07 

1,86E-
07 

1,39E-
07 

1,62E-
07 

1,94E-
07 

2,52E-
07 

9,07E-
08 

1,28E-
07 

4,67E-
08 

5,24E-
08 

5,80E-
08 

6,54E-
08 

2,40E-
08 

3,07E-
08 

6,69E-
08 

7,44E-
08 

2,65E-
08 

3,31E-
08 

6,38E-
08 

7,04E-
08 

3,18E-
08 

4,18E-
08 

1,62E-
08 

2,40E-
08 

3,79E-
08 

5,12E-
08 

Land use Pt 1,33
E-02 

2,16E-
02 

2,35E-
02 

1,78E-
02 

1,88E-
02 

2,84E-
02 

3,10E-
02 

1,24E-
02 

1,52E-
02 

4,46E-
03 

5,03E-
03 

5,55E-
03 

6,36E-
03 

2,00E-
03 

2,17E-
03 

6,02E-
03 

6,14E-
03 

3,41E-
03 

3,63E-
03 

5,90E-
03 

6,00E-
03 

5,38E-
03 

5,83E-
03 

3,23E-
03 

3,59E-
03 

6,11E-
03 

6,68E-
03 

Water use m3 
depriv. 

7,38
E-05 

1,20E-
04 

1,32E-
04 

1,15E-
04 

1,22E-
04 

3,82E-
04 

3,82E-
04 

8,00E-
05 

1,02E-
04 

4,40E-
05 

4,41E-
05 

6,10E-
05 

5,69E-
05 

3,63E-
05 

3,38E-
05 

7,40E-
05 

7,15E-
05 

3,02E-
05 

3,03E-
05 

6,89E-
05 

6,68E-
05 

2,80E-
05 

3,08E-
05 

1,48E-
05 

1,69E-
05 

3,69E-
05 

3,86E-
05 

Resource use, fossils MJ 3,76
E-03 

5,41E-
03 

6,70E-
03 

4,48E-
03 

5,19E-
03 

9,91E-
03 

1,19E-
02 

6,12E-
03 

5,21E-
03 

1,36E-
03 

1,45E-
03 

1,72E-
03 

1,83E-
03 

1,30E-
03 

1,50E-
03 

2,64E-
03 

2,84E-
03 

1,11E-
03 

1,32E-
03 

2,43E-
03 

2,61E-
03 

1,20E-
03 

1,53E-
03 

7,63E-
04 

1,02E-
03 

1,57E-
03 

1,96E-
03 

Resource use, minerals and metals kg Sb eq 1,00
E-09 

1,40E-
09 

1,77E-
09 

1,27E-
09 

1,46E-
09 

1,96E-
09 

2,46E-
09 

7,68E-
10 

9,47E-
10 

4,22E-
10 

4,47E-
10 

5,04E-
10 

5,33E-
10 

3,79E-
10 

4,19E-
10 

8,02E-
10 

8,45E-
10 

3,07E-
10 

3,56E-
10 

7,11E-
10 

7,49E-
10 

3,09E-
10 

3,95E-
10 

1,92E-
10 

2,60E-
10 

3,97E-
10 

5,04E-
10 

Relative gap on climate change 
 

49% 
 

49% 
 

29% 
 

37% 
 

94% 
 

15% 
 

16% 
 

34% 
 

18% 
 

38% 
 

17% 
 

51% 
 

66% 
 

51% 

Relative gap on Eutrophication 
Freshwater 

 
31% 

 
33% 

 
16% 

 
30% 

 
41% 

 
12% 

 
13% 

 
28% 

 
11% 

 
25% 

 
10% 

 
32% 

 
49% 

 
35% 

Relative variance in land use and 
development 

 
9% 

 
9% 

 
6% 

 
9% 

 
23% 

 
13% 

 
15% 

 
8% 

 
2% 

 
6% 

 
2% 

 
8% 

 
11% 

 
9% 

Relative variation in the 
consumption of water resources 

 
10% 

 
10% 

 
5% 

 
0% 

 
28% 

 
0% 

 
-7% 

 
-7% 

 
-3% 

 
0% 

 
-3% 

 
10% 

 
15% 

 
5% 

Relative gap in resource use; 
Fossils 

 
25% 

 
24% 

 
16% 

 
20% 

 
-15% 

 
6% 

 
6% 

 
15% 

 
8% 

 
19% 

 
7% 

 
27% 

 
34% 

 
24% 

Relative gap in resource use; 
Minerals and Metals 

 
26% 

 
26% 

 
15% 

 
25% 

 
23% 

 
6% 

 
6% 

 
10% 

 
5% 

 
16% 

 
5% 

 
28% 

 
35% 

 
27% 

Table 53 SA2 raw results (table 2/2) 3368 

Impact category Unit 1.1 1.1_AS3 1.2 1.2AS3 1.3 1.3_AS3 1.4 1.4_AS3 1.5 1.5_AS3 2.1 2.2 2.3 2.4 2.5 2.6 

Climate change gCO2 eq 4,4E-01 3,6E-01 5,3E-01 3,5E-01 9,9E-01 9,2E-01 6,8E-01 4,0E-01 3,9E-01 3,2E-01 3,0E-01 4,2E-01 2,8E-01 1,4E-01 1,5E-01 2,0E-01 
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Eutrophication, freshwater kg P eq 1,43E-07 1,18E-07 1,81E-07 1,20E-07 3,31E-07 3,09E-07 2,29E-07 1,34E-07 1,23E-07 9,91E-08 1,30E-07 1,77E-07 1,11E-07 6,29E-08 5,38E-08 8,28E-08 

Land use Pt 1,66E-02 1,37E-02 2,73E-02 1,81E-02 2,80E-02 2,61E-02 2,50E-02 1,47E-02 1,22E-02 9,80E-03 1,83E-02 2,44E-02 1,76E-02 8,82E-03 9,35E-03 1,13E-02 

Water use m3 depriv. 1,23E-04 1,02E-04 1,61E-04 1,07E-04 2,68E-04 2,50E-04 1,91E-04 1,12E-04 1,02E-04 8,24E-05 1,10E-04 1,47E-04 9,69E-05 5,40E-05 4,76E-05 6,72E-05 

Resource use, fossils MJ 6,08E-03 5,01E-03 7,30E-03 4,83E-03 1,44E-02 1,34E-02 9,34E-03 5,47E-03 5,44E-03 4,38E-03 4,26E-03 6,14E-03 4,16E-03 2,05E-03 2,18E-03 2,87E-03 

Resource use, minerals and metals kg Sb eq 2,42E-09 2,00E-09 2,99E-09 1,98E-09 5,41E-09 5,03E-09 3,74E-09 2,19E-09 2,22E-09 1,79E-09 1,15E-09 1,70E-09 1,07E-09 5,57E-10 5,55E-10 8,06E-10 

Relative gap on climate change 
  

-18% 
 

-34% 
 

-7% 
 

-41% 
 

-19% 
      

Relative gap on Eutrophication Freshwater 
  

-18% 
 

-34% 
 

-7% 
 

-41% 
 

-19% 
      

Relative variance in land use and usage 
  

-18% 
 

-34% 
 

-7% 
 

-41% 
 

-19% 
      

Relative variation in the consumption of water 
resources 

  
-18% 

 
-34% 

 
-7% 

 
-41% 

 
-19% 

      

Relative gap in resource use; Fossils 
  

-18% 
 

-34% 
 

-7% 
 

-41% 
 

-19% 
      

Relative gap in resource use; Minerals and Metals 
  

-18% 
 

-34% 
 

-7% 
 

-41% 
 

-19% 
      

Table 54 SA3 raw results (table 1/2) 3369 

Impact category Unit 3.1 3.2 3.3 3.4 3.5 4.1 5.1 6.1 7.1 8.1 8.2 8.3 8.4 9.1 9.2 10.1 

Climate change gCO2 eq 1,5E-01 1,3E-01 2,0E-01 3,6E-01 3,2E-01 6,8E-01 2,5E-01 9,5E-02 1,2E-01 7,6E-02 1,7E-01 7,3E-02 1,6E-01 8,2E-02 5,0E-02 1,0E-01 

Eutrophication, freshwater kg P eq 6,35E-08 5,16E-08 7,95E-08 1,40E-07 1,39E-07 1,94E-07 9,07E-08 4,67E-08 5,80E-08 2,40E-08 6,69E-08 2,65E-08 6,38E-08 3,18E-08 1,62E-08 3,79E-08 

Land use Pt 8,02E-03 8,00E-03 1,22E-02 2,16E-02 1,78E-02 2,84E-02 1,24E-02 4,46E-03 5,55E-03 2,00E-03 6,02E-03 3,41E-03 5,90E-03 5,38E-03 3,23E-03 6,11E-03 

Water use m3 depriv. 5,26E-05 4,48E-05 6,71E-05 1,20E-04 1,15E-04 3,82E-04 8,00E-05 4,40E-05 6,10E-05 3,63E-05 7,40E-05 3,02E-05 6,89E-05 2,80E-05 1,48E-05 3,69E-05 

Resource use, fossils MJ 2,09E-03 1,94E-03 3,01E-03 5,41E-03 4,48E-03 9,91E-03 6,12E-03 1,36E-03 1,72E-03 1,30E-03 2,64E-03 1,11E-03 2,43E-03 1,20E-03 7,63E-04 1,57E-03 

Resource use, minerals and metals kg Sb eq 5,93E-10 5,00E-10 7,95E-10 1,40E-09 1,27E-09 1,96E-09 7,68E-10 4,22E-10 5,04E-10 3,79E-10 8,02E-10 3,07E-10 7,11E-10 3,09E-10 1,92E-10 3,97E-10 

Relative gap on climate change 
                 

Relative gap on Eutrophication Freshwater 
                 

Relative variance in land use and development 
                 

Relative variation in the consumption of water 
resources 

                 

Relative gap in resource use; Fossils 
                 

Relative gap in resource use; Minerals and Metals 
                 

Table 55 SA3 raw results (table 2/2) 3370 

 3371 
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