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Definitions 170 

Activity data: This term refers to information which is associated with processes while modelling Life Cycle 171 

Inventories (LCI). In the PEF Guide it is also called “non-elementary flows”. The aggregated LCI results of the 172 

process chains that represent the activities of a process, are each multiplied by the corresponding activity 173 

data1 and then combined to derive the environmental footprint associated with a process (See Figure 1). 174 

Examples of activity data include quantity of kilowatt-hours of electricity used, quantity of fuel used, output 175 

of a process (e.g. waste), number of hours equipment is operated, distance travelled, floor area of a 176 

building, etc. In the context of PEF the amounts of ingredients from the bill of material (BOM) shall always 177 

be considered as activity data 178 

Aggregated dataset: This term is defined as a life cycle inventory of multiple unit processes (e.g. material 179 

or energy production) or life cycle stages (cradle-to-gate), but for which the inputs and outputs are provided 180 

only at the aggregated level. Aggregated datasets are also called "LCI results", “cumulative inventory” or 181 

“System processes” datasets. The aggregated dataset can have been aggregated horizontally and/or 182 

vertically. Depending on the specific situation and modelling choices a "unit process" dataset can also be 183 

aggregated. See Figure 1. 184 

Application specific: it refers to the generic aspect of the specific application in which a material is used. 185 

For example, the average recycling rate of PET in bottles. 186 

Benchmark – A standard or point of reference against which any comparison can be made. In the context 187 

of PEF, the term ‘benchmark’ refers to the average environmental performance of the representative 188 

product sold in the EU market. A benchmark may eventually be used, if appropriate, in the context of 189 

communicating environmental performance of a product belonging to the same category. 190 

                                                 
1 Based on GHG protocol scope 3 definition from the Corporate Accounting and Reporting Standard (World resources institute, 

2004). 

http://www.ghgprotocol.org/standards/corporate-standard
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 191 
Figure 1: Definition of a unit process dataset and an aggregated process dataset (Source: UNEP/SETAC 192 

“Global Guidance Principles for LCA Databases") 193 

Bill of materials – A bill of materials or product structure (sometimes bill of material, BOM or associated 194 

list) is a list of the raw materials, sub-assemblies, intermediate assemblies, sub-components, parts and the 195 

quantities of each needed to manufacture an end product. 196 

Business to Business (B2B) – Describes transactions between businesses, such as between a manufacturer 197 

and a wholesaler, or between a wholesaler and a retailer. 198 

Business to Consumers (B2C) – Describes transactions between business and consumers, such as between 199 

retailers and consumers. According to ISO 14025:2006, a consumer is defined as “an individual member of 200 

the general public purchasing or using goods, property or services for private purposes”. 201 

Commissioner of the EF study - Organisation (or group of organisations) that finances the EF study in 202 

accordance with the PEF Guide, PEFCR Guidance and the relevant PEFCR, if available (definition adapted 203 

from ISO 14071/2014, point 3.4). 204 

Company-specific data – it refers to directly measured or collected data representative of activities at a 205 

specific facility or set of facilities. It is synonymous to “primary data”. 206 

Comparative assertion – environmental claim regarding the superiority or equivalence of one product 207 

versus a competing product that performs the same function (adapted from ISO 14025:2006). 208 

Comparison – A comparison, not including a comparative assertion, (graphic or otherwise) of two or more 209 

products based on the results of a PEF study and supporting PEFCRs. 210 

Data Quality Rating (DQR): Semi-quantitative assessment of the quality criteria of a dataset based on 211 

Technological representativeness, Geographical representativeness, Time-related representativeness, and 212 

Precision. The data quality shall be considered as the quality of the dataset as documented. 213 
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Direct elementary flows: All emissions and resource use (also named elementary flows) that arise directly 214 

in the context of a process. Examples are emissions from a chemical process, or fugitive emissions from a 215 

boiler directly onsite. See Figure 2. 216 

Electricity tracking2 : Electricity tracking is the process of assigning electricity generation attributes to 217 

electricity consumption. 218 

Elementary flow: Material or energy entering the system being studied that has been drawn from the 219 

environment without previous human transformation, or material or energy leaving the system being 220 

studied that is released into the environment without subsequent human transformation. 221 

Environmental aspect – element of an organisation’s activities, products or services that can interact with 222 

the environment (ISO 14025:2006). 223 

Foreground elementary flows: Direct elementary flows (emissions and resources) for which access to 224 

primary data (or company-specific information) is available.  225 

Foreground system: This term refers to those processes in the product life cycle for which access to 226 

company-specific information is available. For example, the producer’s site and other processes operated 227 

by the producer or its contractors (e.g. goods transport, head-office services, etc.) belong to the foreground 228 

processes. 229 

Independent external expert – Competent person, not employed in a full-time or part-time role by the 230 

commissioner of the EF study or the practitioner of the EF study, and not involved in defining the scope or 231 

conducting the EF study (adapted from ISO 14071/2014, point 3.2). 232 

Input flows – product, material or energy flow that enters a unit process. Products and materials include 233 

raw materials, intermediate products and co-products (ISO 14040:2006). 234 

Intermediate product - an intermediate product is a product that requires further processing before it is 235 

saleable to the final consumer.  236 

Life Cycle Inventory (LCI): The combined set of exchanges of elementary, waste and product flows in an LCI 237 

dataset. 238 

Life Cycle Inventory (LCI) dataset: A document or file with life cycle information of a specified product or 239 

other reference (e.g., site, process), covering descriptive metadata and quantitative life cycle inventory. A 240 

LCI dataset could be a unit process dataset, partially aggregated or an aggregated dataset. 241 

Material-specific: it refers to a generic aspect of a material. For example, the recycling rate of PET. 242 

Output flows – product, material or energy flow that leaves a unit process. Products and materials include 243 

raw materials, intermediate products, co-products and releases (ISO 14040:2006). 244 

Piping system is a network of pipes, fittings and valves intended to perform a specific job i.e. to carry or 245 

transfer fluids from one equipment to another. The plumbing network supplying water at your home is a 246 

                                                 
2
 http://www.e-track-project.org/ 

http://www.e-track-project.org/
http://www.e-track-project.org/
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common example of a piping system. Other more rigorous examples include steam piping in a power plant, 247 

milk piping in a dairy, paint piping in a paint manufacturing plant, oil piping in a refinery, so and so forth. 248 

(https://www.cheresources.com/invision/blog/52/entry-250-what-is-a-piping-system/) 249 

Partially disaggregated dataset: A dataset with an LCI that contains elementary flows and activity data, and 250 

that only in combination with the complementing aggregated datasets that represent the activities yields a 251 

complete aggregated LCI data set. We refer to a partially disaggregated dataset at level 1 in case the LCI 252 

contains elementary flows and activity data, while at least some of the complementing sub-processes are 253 

in their aggregated form (see an example in Figure 2). The underlying sub-processes should be based on EF-254 

compliant secondary datasets (if available). 255 

 256 

Figure 2: An example of a partially aggregated dataset, at level 1 with its activity data and direct 257 

elementary flows (to the left), and the complementing sub-processes in their aggregated form (to the right). 258 

The grey text indicates elementary flows 259 

PEFCR Supporting study – the PEF study done on the basis of a draft PEFCR. It is used to confirm the 260 

decisions taken in the draft PEFCR before the final PEFCR is released. 261 

PEF Profile – the quantified results of a PEF study. It includes the quantification of the impacts for the 262 

various impact categories and the additional environmental information considered necessary to be 263 

reported. 264 

PEF screening – a preliminary study carried out on the representative product(s) and intended to identify 265 

the most relevant life cycle stages, processes, elementary flows, impact categories and data quality needs 266 

to derive the preliminary indication about the definition of the benchmark for the product category/sub-267 

categories in scope, and any other major requirement to be part of the final PEFCR. 268 
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Primary data3: This term refers to data from specific processes within the supply-chain of the company 269 

applying the PEFCR. Such data may take the form of activity data, or foreground elementary flows (life cycle 270 

inventory). Primary data are site-specific, company-specific (if multiple sites for a same product) or supply-271 

chain-specific. Primary data may be obtained through meter readings, purchase records, utility bills, 272 

engineering models, direct monitoring, material/product balances, stoichiometry, or other methods for 273 

obtaining data from specific processes in the value chain of the company applying the PEFCR. In this 274 

Guidance, primary data is synonym of "company-specific data" or "supply-chain specific data". 275 

Product category – Group of products (including services) that can fulfil equivalent functions (ISO 276 

14025:2006). 277 

Product Category Rules (PCR) – Set of specific rules, requirements and guidelines for developing Type III 278 

environmental declarations for one or more product categories (ISO 14025:2006). 279 

Product Environmental Footprint Category Rules (PEFCRs) – Product category-specific, life-cycle-based 280 

rules that complement general methodological guidance for PEF studies by providing further specification 281 

at the level of a specific product category. PEFCRs help to shift the focus of the PEF study towards those 282 

aspects and parameters that matter the most, and hence contribute to increased relevance, reproducibility 283 

and consistency of the results by reducing costs versus a study based on the comprehensive requirements 284 

of the PEF guide. 285 

Refurbishment: is the process of restoring components to a functional and/or satisfactory state to the 286 

original specification (providing the same function), using methods such as resurfacing, repainting, etc. 287 

Refurbished products may have been tested and verified to function properly.  288 

Representative product (model) - The “representative product” may or may not be a real product that one 289 

can buy on the EU market. Especially when the market is made up of different technologies, the 290 

“representative product” can be a virtual (non-existing) product built, for example, from the average EU 291 

sales-weighted characteristics of all technologies around. A PEFCR may include more than one 292 

representative product if appropriate. 293 

Secondary data4: refers to data not from specific process within the supply-chain of the company applying 294 

the PEFCR. This refers to data that is not directly collected, measured, or estimated by the company, but 295 

sourced from a third-party life-cycle-inventory database or other sources. Secondary data includes industry-296 

average data (e.g., from published production data, government statistics, and industry associations), 297 

literature studies, engineering studies and patents, and can also be based on financial data, and contain 298 

                                                 

3 Based on GHG protocol scope 3 definition from the Corporate Accounting and Reporting Standard (World resources institute, 

2004). 

 
4
 Based on GHG protocol scope 3 definition from the Corporate Accounting and Reporting Standard (World resources institute, 

2004) 

http://www.ghgprotocol.org/standards/corporate-standard
http://www.ghgprotocol.org/standards/corporate-standard
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proxy data, and other generic data. Primary data that go through a horizontal aggregation step are 299 

considered as secondary data. 300 

Sub-processes: those processes used to represent the activities of the level 1 processes (=building blocks). 301 

Sub-processes can be presented in their (partially) aggregated form (see Figure 2). 302 

Supply-chain: refers to all of the upstream and downstream activities associated with the operations of the 303 

company applying the PEFCR, including the use of sold products by consumers and the end-of-life treatment 304 

of sold products after consumer use. 305 

Supply-chain specific: it refers to a specific aspect of the specific supply-chain of a company. For example 306 

the recycled content value of an aluminium can produced by a specific company. 307 

Type III environmental declaration – An environmental declaration providing quantified environmental 308 

data using predetermined parameters and, where relevant, additional environmental information (ISO 309 

14025:2006). The predetermined parameters are based on the ISO 14040 series of standards, which is made 310 

up of ISO 14040 and ISO 14044. 311 

Unit process dataset: Smallest element considered in the life cycle inventory analysis for which input and 312 

output data are quantified (ISO 14040:2006). In LCA practice, both physically not further separable 313 

processes (such as unit operations in production plants, then called “unit process single operation”) and 314 

also whole production sites are covered under "unit process", then called “unit process, black box” (ILCD 315 

Handbook). 316 

Validation statement – Conclusive document aggregating the conclusions from the verifiers or the 317 

verification team regarding the EF study. This document is mandatory and shall be electronically or 318 

physically signed by the verifier or in case of a verification panel, by the lead verifier. The minimum content 319 

of the validation statement is provided in this document. 320 

Verification report – Documentation of the verification process and findings, including detailed comments 321 

from the Verifier(s), as well as the corresponding responses. This document is mandatory, but it can be 322 

confidential. However, it shall be signed, electronically or physically, by the verifier or in case of a 323 

verification panel, by the lead verifier. 324 

Verification team – Team of verifiers that will perform the verification of the EF study, of the EF report and 325 

the EF communication vehicles.  326 

Verifier – Independent external expert performing a verification of the EF study and eventually taking part 327 

in a verification team. 328 

  329 
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1.  Introduction 330 

The Product Environmental Footprint (PEF) Guide provides detailed and comprehensive technical guidance 331 

on how to conduct a PEF study. PEF studies may be used for a variety of purposes, including in-house 332 

management and participation in voluntary or mandatory programmes. 333 

For all requirements not specified in this PEFCR the applicant shall refer to the most recent version of the 334 

PEF Guide.  335 

The compliance with the present PEFCR is optional for PEF in-house applications, whilst it is mandatory 336 

whenever the results of a PEF study or any of its content is intended to be communicated. 337 

This Product Environmental Footprint Category Rules (PEFCR) shall be used in parallel with the PEF Guide5 338 

and the latest version of the Guidelines from the European Commission (version 6.3 - Guidance for the 339 

implementation of the EU Product Environmental Footprint (PEF) during the Environmental Footprint (EF) 340 

pilot phase)6 for PEF studies for hot and cold water supply piping systems consisting of either Multilayer 341 

(PEX or PE-RT/Aluminium/PEX or PE-RT) or PEX pipes. The PEFCR is developed according to the 342 

requirements included in the PEF Guide and the Template provided in Annex B to the PEF Pilot Guidance 343 

document (version 6.3). 344 

The target audience of this PEFCR are: 345 

i) Plastic piping system manufacturers, including pipes, fittings and other components;  346 
ii) fitting manufacturers, who deliver the whole piping system and have primary data on pipes 347 

manufacturing. 348 

Terminology: shall, should and may 349 

This PEFCR uses precise terminology to indicate the requirements, the recommendations and options that 350 

could be chosen when a PEF study is conducted. 351 

● The term “shall” is used to indicate what is required in order for a PEF study to be in conformance 352 

with this PEFCR. 353 

● The term “should” is used to indicate a recommendation rather than a requirement. Any deviation 354 

from a “should” requirement has to be justified when developing the PEF study and made 355 

transparent. 356 

● The term “may” is used to indicate an option that is permissible. Whenever options are available, 357 

the PEF study shall include adequate argumentation to justify the chosen option.  358 

                                                 
5 PEF Guide - Annex II to Recommendation (2013/179/EU) and the Product Environmental Footprint Pilot Guidance, as it was published in the 

Official Journal of the European Union number L124 from 4 May 2013 which includes the Recommendation 2013/179/EU: Commission 

Recommendation of 9 April 2013 on the use of common methods to measure and communicate the life cycle environmental performance of 

products and organisations. 

6 European Commission, 2016, Environmental Footprint Pilot Guidance document, - Guidance for implementation of the EU Product 

Environmental Footprint (PEF) during the Environmental Footprint (EF) pilot phase, v.6.3, June 2017 
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2. General information about the PEFCR 359 

2.1  Technical secretariat 360 

The members of the Technical Secretariat (TS) of the PEF pilot on hot and cold water supply piping systems 361 

in buildings that jointly developed the PEFCR are presented in the table below: 362 

Name of the 

organization 

Type of 

organization 

Name of the members (not 

mandatory) 

Participation since – till (if 

the case) 

TEPPFA (the 
European Plastic 
Pipes and Fittings 
Association) 
 

Trade/industri

al/sectoral 

association at 

EU level 

 Bauke Vollebregt (Wavin); 
 Bernd Schuster (Georg Fischer 

Piping Systems); 
 Claudia Topalli (TEPPFA); 

 
 David Harget (Uponor); 
 
 Eric Gravier (Aliaxis), 

representing the TS in the 
Technical Advisory Board 
(TAB); 

 Georg Taubert (Geberit); 
 Horst Stimmelmayr (Rehau); 
 Janis Cernnajs (Uponor); 

 
 Ilari Aho (Uponor); 
 Oliver Bannert (Pipelife); 
 Sándor Aranyi (TEPPFA); 

 
 Peter Sejersen (TEPPFA); 
 Tony Calton (TEPPFA); 

 
 Ludo Debever 
 Zoran Davidovski (Pipelife) 

 January 2014 - July 2017 
 January 2014  

 
 January 2014 - 

September 2016 
 January 2014 - January 

2016. 
 January 2014  

 
 
 

 January 2014  
 January 2014  
 January 2014 - March 

2017 
 March 2017 
 January 2014  
 January 2014 - 

September 2016 
  September 2016 
 January 2014 - April 

2017 
 Since April 2017 
 January 2014 

PlasticsEurope: Trade/industri

al/sectoral 

association at 

EU level 

 Arjen Sevenster 
(PlasticsEurope); 

 Guy Castelan (PlasticsEurope); 
 Pierre Van-Grambezen (Total). 

 January 2014 
 

 January 2014 
 January 2014 

PRE (Plastics 
Recyclers Europe) 

Trade/industri

al/sectoral 

association at 

EU level 

 Antonio Furfari  January 2014 
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VITO (the Flemish 
Institute for 
Technological 
Research) 

Research 

Institute 

 Carolin Spirinckx; 
 Karolien Peeters; 

 
 Mihaela Thuring 

 January 2014 
 January 2014 – 

September 2017 
 July 2014 

Besides the TS, the following life cycle assessment (LCA) consultant companies provided feedback for the 363 

improvement of drafts towards the current PEFCR, and via supporting studies, since: 364 

o maki Consulting GmbH, represented by Marc-Andree Wolf (since December 2013); 365 

o Ecoinnovazione, represented by Alessandra Zamagni (since October 2015). 366 

2.2  Consultations and stakeholders 367 

The process of developing this PEFCR was open and transparent and included an open consultative format 368 

with relevant stakeholders.  369 

The TS of the PEF pilot on hot and cold water supply piping systems in buildings identified and invited as 370 

much as possible relevant stakeholders to participate in the PEFCR development. The relevant 371 

stakeholders for the PEFCR include representatives from several material suppliers, manufacturers, trade 372 

associations, purchasers, users, consumers, government representatives, non-governmental 373 

organizations, public agencies, independent parties and certification bodies. The list with stakeholders 374 

that registered for the PEF pilot on hot and cold supply piping system can be found in Annex 4.VI – 375 

Stakeholders of the PEF pilot on hot and cold water supply plastic piping system in the building of this 376 

PEFCR. On 09.08.2016 there were 142 stakeholders registered.  377 

The TS of the PEF pilot on hot and cold water supply piping systems in buildings produced a document 378 

describing the major comments received and how they have been addressed after each consultation 379 

phase. These documents are made public in the EF virtual consultation Forum. In this framework the TS 380 

created and maintained a log of the stakeholders that have been communicated with and responded to. 381 

The stakeholder workspace can be found here:  382 

https://webgate.ec.europa.eu/fpfis/wikis/display/EUENVFP/Stakeholder+workspace%3A+PEFCR+pilot+383 

Hot+and+cold+water+supply+pipes  384 

One public physical consultation meeting was organised during the PEF pilot on hot and cold water supply 385 

piping systems in buildings and two virtual took place.  386 

A first physical consultation on the definition of representative product, a description of the model for 387 

the PEF screening studies and the definition of the scope of the PEFCR took place on the 20th of March 388 

2014. 389 

The second consultation was a virtual consultation that took place between the 9th of April 2015 and the 390 

9th of May 2015. 391 

https://webgate.ec.europa.eu/fpfis/wikis/display/EUENVFP/Stakeholder+workspace%3A+PEFCR+pilot+Hot+and+cold+water+supply+pipes
https://webgate.ec.europa.eu/fpfis/wikis/display/EUENVFP/Stakeholder+workspace%3A+PEFCR+pilot+Hot+and+cold+water+supply+pipes
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The third consultation was a virtual consultation on the draft final PEFCR, that took place between the 392 

29th of August 2016 and the 26th of September 2016. 393 

2.3  Review panel and review requirements 394 

Name of the member Affiliation Role 

Ugo Pretato Studio Fieschi & soci Srl Chair of the review panel 

Manfred Russ DEKRA Assurance Services Gmb/ 

Thinkstep since 2017 

Member of the review panel 

Sebastien Humbert Quantis Member of the review panel 

The reviewers have verified that the following requirements have been fulfilled:  395 

● The PEFCR has been developed in accordance with the requirement provided in the PEFCR 396 

Guidance 6.3, and where appropriate in accordance with the requirements provided in the most 397 

recent approved version of the PEF Guide, and supports creation of credible and consistent PEF 398 

profiles, 399 

● The functional unit, allocation and calculation rules are adequate for the product category under 400 

consideration, 401 

● Company-specific and secondary datasets used to develop this PEFCR are relevant, representative, 402 

and reliable, 403 

● The selected LCIA indicators and additional environmental information are appropriate for the 404 

product category under consideration and the selection is done in accordance with the guidelines 405 

stated in the PEFCR Guidance version 6.3 and the most recent approved version of the PEF Guide, 406 

● The benchmark is correctly defined,  407 

● Both LCA-based data and the additional environmental information prescribed by the PEFCR give a 408 

description of the significant environmental aspects associated with the product. 409 

2.4 Review statement 410 

This PEFCR has been developed in compliance with Version 6.3 of the PEFCR Guidance, and with the PEF 411 

Guide adopted by the Commission on  9 April 2013, published in the official journal of the European Union 412 

Volume 56, 4 May 2013. 413 

The representative product(s) correctly describe the average product(s) sold in Europe for the product 414 

group in scope of this PEFCR.  415 



21 

 

PEF studies carried out in compliance with this PEFCR would reasonably lead to reproducible results and 416 

the information included therein may be used to make comparisons and comparative assertions under the 417 

prescribed conditions (see chapter on limitations).  418 

The detailed review report is provided in ANNEX  3 - Critical review report of the PEFCR of this PEFCR. 419 

2.5 Geographic validity 420 

This PEFCR is valid for products in scope installed in the European Union + EFTA. 421 

Each PEF study shall identify its geographical validity listing all the countries where the product object of 422 

the PEF study is consumed/sold with the relative market share. In case the information on the market for 423 

the specific product object of the study is not available, Europe +EFTA shall be considered as the default 424 

market, with an equal market share for each country. 425 

This PEFCR is developed for hot and cold water supply plastic piping systems in buildings installed in the 426 

European Union (EU) and European Free Trade Association (EFTA) countries, more specifically  Multilayer 427 

(PEX or PE-RT/Aluminium/PEX or PE-RT) and Crosslinked Polyethylene (PEX) piping systems. 428 

2.6 Language 429 

The PEFCR is written in English. The original in English supersedes translated versions in case of conflicts. 430 

If the PEFCR is translated in other languages, the following information shall be indicated: 431 

 Title, revision number and date; 432 

 Name of the translator(s) and its/their accreditation number, if possible, or name of the institution 433 

providing the translation. 434 

2.7 Conformance to other documents 435 

This PEFCR has been prepared in conformance with the following documents (in prevailing order): 436 

 PEFCR Guidance 6.3 437 

 Product Environmental Footprint (PEF) Guide; Annex II to the Recommendation 2013/179/EU, 9 438 

April 2013. Published in the official journal of the European Union Volume 56, 4 May 2013 439 

At the time of writing, no European product standards dealing with product category rules (PCR) for the 440 

environmental assessment of hot and cold water supply piping systems in buildings were available. 441 

 442 

  443 
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3. PEFCR scope 444 

3.1 Product classification 445 

The scope of the PEFCR includes: 446 

 Multilayer (PEX or PE-RT/Aluminium/PEX or PE-RT) piping system; 447 

 PEX piping system. 448 

These products are included in the following CPA codes: 449 

 C22.2.1: Manufacture of plastic plates, sheets, tubes and profiles; 450 

 C24.4.4.26.50: Copper and copper alloy tube/pipe fittings including couplings, elbows, sleeves, tees 451 

and joints excluding bolts and nuts used for assembling/fixing pipes/tubes, fittings with taps, cocks, 452 

valves. 453 

Any other solutions/materials for pipes which are not specifically listed shall be considered out of scope 454 

and therefore not compliant with this PEFCR. Fittings and other components can be made from different 455 

materials, while the data needs matrix requirements on data sources, data compliance and data quality 456 

apply as specified more below in this document.  457 

3.2 Representative product(s) 458 

The representative product is a virtual product, composed out of two specific plastic piping systems based 459 

on market shares calculated by length of pipes: 460 

 Multilayer (PEX or PE-RT/Aluminium/PEX or PE-RT) piping system with press and expansion fittings; 461 

 PEX piping system with press and expansion fittings. 462 

Specific requirements for PEF studies on piping systems carried out by pipe producers: 463 

 They shall use primary data for the production of the pipes; 464 

 Regarding the production of fittings: 465 

o They shall use primary data for the production of the fittings that are part of the pipe 466 

system in case this production is under their operational control; 467 

o Otherwise they shall use the default secondary datasets provided in the PEFCR. Otherwise 468 

means when primary data for the production of the fittings (from a specific fitting 469 

producer that produces the fittings that are compatible with the pipes used for PEF study) 470 

can not be acquired. 471 

Specific requirements for PEF studies on piping systems carried out by fitting producers: 472 

 They shall use primary data for the production of the pipes (from a specific pipe producer); 473 

 When the applicant to a PEF study is a fitting producer, the production process of at least one 474 

fitting used in the studied piping system shall be under the operational control of the applicant. 475 

For those fittings that they produce and that are used for the piping system under study, they 476 
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shall use primary data for the production of those fittings;   477 

 In case other fittings, that are not under the applicant’s operational control, are used in addition: 478 

o  they shall use primary data from the fittings producer that produces those other fittings 479 

that are compatible with the pipes used for the PEF study; 480 

o If these data cannot be acquired,  the default secondary fittings datasets provided in the 481 

PEFCR shall be used. 482 

The benchmark has been calculated as follows: 483 

 The PEF profile of the 2 different plastic piping systems considered in the scope (, Multilayer (PEX or 484 

PE-RT/Aluminium/PEX or PE-RT) and PEX ) has been calculated; 485 

 The two individual results were then merged, based on market shares as follows: the results of each 486 

system was multiplied with its market share, they were then added; 487 

 The result is defined as the benchmark for hot and cold water supply plastic piping systems in 488 

buildings.  489 

Figure 3 shows how the environmental profile of the representative product and the related benchmark 490 

is calculated.  491 

 492 

 493 

Figure 3: Illustration on the process of creating a representative product and the related 494 

benchmark 495 

 496 
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The screening study is available upon request to the TS coordinator that has the responsibility of distributing 497 

it with an adequate disclaimer about its limitations. 498 

3.3 Functional unit and reference flow 499 

The functional unit (FU) of the hot and cold water supply plastic piping systems in buildings is defined 500 

as: 501 

“The pressure supply and transport of hot and cold drinking water, from the entrance of a well-defined 502 

apartment building to the tap, by means of a hot and cold drinking water plastic piping system 503 

installation supplying a house as defined in EN 806-37 (5-story apartment building with one apartment 504 

per floor (100 m2 each, plus cellar), with a design life time of 50 years”. 505 

Table 1 defines the key aspects used to define the FU. 506 

Table 1: Key aspects of the FU 507 

What? The pressure supply and transport of hot and cold 

drinking water , from the entrance of a well-defined 

apartment building to the tap, by means of a hot 

and cold drinking water plastic piping system 

installation supplying the building 

How much? As defined in EN 806-38 (5-story apartment building 

with one apartment per floor (100 m2 each, plus 

cellar) 

How well? The water flow to be guaranteed, according to the 

standard EN 806-3 

How long? Design life time of 50 years 

 508 

The reference flow is the amount of product needed to fulfil the defined function and shall be measured in 509 

meters and kilograms, but also pieces, as appropriate, as detailed in section 3.3.3. All quantitative input and 510 

output data collected in the study shall be calculated in relation to this reference flow. 511 

This PEFCR considers a group of products which serve the same function. The PEFCR focusses on hot and 512 

cold water supply plastic piping systems that were included in the composition of the representative 513 

product, as specified in section 3.2.  514 

                                                 
7 EN 806-3: Specifications for installations inside buildings conveying water for human consumption. Pipe sizing. Simplified method, 2006 
8 EN 806-3: Specifications for installations inside buildings conveying water for human consumption. Pipe sizing. Simplified method, 2006 
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3.3.1 Measuring the function of the system  515 

In order to make the PEF assessment a reference “building system” shall be considered: a 5-story 516 

apartment building with one apartment (100 m2 each) per floor plus cellar, with all the facilities, like bath, 517 

shower, etc. clearly positioned in the apartments, as specified in EN 806-3. The apartment building design 518 

shall be used for modelling the hot and cold water supply plastic  piping system. The life time of the hot 519 

and cold water supply piping systems is determined by the specific application in the building. So the 520 

reference flow shall be related to the 50 years of design life time. 521 

The technical performance of the piping system for hot and cold water supply in the building shall be 522 

according to EN 806 part 1, 2, 3, 4, 5. EN 806, Specifications for installations inside buildings conveying 523 

water for human consumption: 524 

 Part 1: General; 525 
 Part 2: Design; 526 
 Part 3: Pipe sizing; 527 
 Part 4: Installation; 528 
 Part 5: Operation and maintenance. 529 

3.3.2 Setting design parameters 530 

The design parameters of the apartment building are visualized in Figure 4. The appliances necessary 531 

inside the flats shall be based on the reference apartment shown in  532 

Figure 5.  533 

 534 

Figure 4: Design of the hot and cold drinking water supply plastic piping systems for a 5-story 535 

apartment building according to the EN 806-3, Annex A 536 
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 537 

Figure 5: Architectural design of a representative 100 m2 apartment 538 

Figure 6 presents the schematic plumbing design for hot and cold water supply plastic piping systems in 539 

buildings according to the representative product. The design has the precise length of pipes for the 540 

representative product and location of fittings. Any deviation from this design (and only eligible if the 541 

technical performance of the system meets that of the local, legal and functional requirements) shall be 542 

justified in the PEF study. Justification needs to be fully reported in the PEF report together with the reasons 543 

why the PEF applicant is deviating from the design presented in Figure 6, and be subject to the PEF 544 

verification.The location of the outlets shall not be modified from the ones specified in  545 

Figure 5 and Figure 6.546 
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 547 

Figure 6: Schematic plumbing design for hot and cold water supply plastic piping systems in buildings according to the representative 548 

product9 549 

                                                 
9 Fittings that make the connection to the shut-off values are included in the functional unit 
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The installation shall conform to the manufacturer's technical information and recommendations. The 550 

drawings give a clear description about the apartment.  551 

The hot water producing device (boiler) is situated centrally in the cellar and is considered outside the 552 

system boundaries of the PEF study. 553 

The other elements that are excluded from the reference flow and the system boundaries are listed in   554 
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ANNEX 4.II – Elements excluded from the reference flow and the system boundaries. 555 

3.3.3 Reporting on the reference flow 556 

The reference flow shall be reported in terms of meters and kilograms of pipes, pieces (number) and 557 

kilograms of fittings and pieces (number) and kilograms of other components, and shall refer to the 558 

complete piping system which includes: 559 

 Pipes; 560 

 Fittings and tie-ins; 561 

 Connections to the several sanitary appliances (tap connectors), risers, joints (compression);  562 

 Brackets and clips; 563 

 Circulation line; 564 

 Clamps; 565 

 Downstairs cellar installation (risers). 566 

The reference flow shall be reported by means of a Bill of Components (BoC) and Bill of Materials (BoM), 567 

the latter on the level of each component. 568 

The Bill of Components (BoC) shall be specific for the manufacturer of the specific piping system studied 569 

in the PEF study. The BoC shall be considered as activity data. The applicant shall use its own BoC and shall 570 

add the missing components that are not yet presented in the templates but that are used in reality. 571 

For each component in the BoC a Bill of Materials (BoM) shall be presented in the PEF study. For each 572 

component, the BOM shall provide a clear definition of the materials, their qualities, and their quantities 573 

per FU. The amounts to be considered for the above listed materials include all additives, fillers,  and the 574 

like, as used.  575 

The templates for the BoC including the BoM for the three piping systems that are part of the scope of this 576 

PEFCR are presented in the tables below. They are an example, and the practitioner has to prepare the 577 

actual BoC and BoM of  the specific piping system under study. 578 

 579 

 580 

 581 

 582 

 583 

TEMPLATE MULTILAYER (PEX OR PE-RT/ALUMINIUM/PEX OR PE-RT) PIPING SYSTEM BOC/BOM 584 

Table 2: Template bill of components (BoC)and bill of materials (BoM) for multilayer (PEX or 585 

PE-RT/aluminium/PEX or PE-RT) piping system 586 
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Multilayer piping 

system components 

Length (m)/pieces (No.) 

per FU 

Multilayer piping system 

materials 

Mass (kg) per FU 

Multilayer pipes  Inner layer PE-Xb, or  

 Inner layer PE-RT, or  

 Inner layer PEX  

 Aluminium sheet  

 Outer layer PE-HD, or  

 Outer layer PE-RT, or  

 Outer layer PE  

 Glue (please specify)  

Compression (PPSU) 

fittings 

 Composite PPSU  

 EPDM  

 Stainless steel  

 PA  

PVDF fittings  PVDF  

 EPDM  

Copper alloy fittings  Copper alloy   

 EPDM  

 Aluminium  

 Stainless steel  

 PA  

PVDF compression ring  PVDF  

Steel clamps  Galvanised steel  

Should fittings and ancillary components contain other materials than listed in the table, they shall be 587 

specified and additionally listed in the table that shall be presented in the PEF study report. 588 

TEMPLATE PEX PIPING SYSTEM BOC/BOM 589 

Table 3: Template bill of components (BoC) and bill of materials (BoM) for PEX piping system 590 

PEX piping system 

components 

Length (m)/pieces (No.) 

per FU 

PEX piping system 

materials  

Mass (kg) per FU 

PEX pipes  PEX   

Compression (PPSU) 

fittings 

 Composite PPSU 

Stainless steel 

 

PEX compression rings  PEX  

Copper alloy fittings  Copper alloy   

EPDM  

Steel clamps  Galvanised steel  

Should fittings and ancillary components contain other materials than listed in the table, they shall be 591 

specified and additionally listed in the table that shall be presented in the PEF study report. Should special 592 

coatings (such as polyvinylalcohol coating) be added to the pipes, they shall be included in the BOM as 593 

applicable, specifying always the adhesive layer as well as the barrier layer. 594 
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3.3.4 Scalability 595 

It is considered that in principle the methodology presented in this PEFCR is suitable for the calculation of 596 

the PEF of hot and cold water supply plastic piping systems installed in other types and sizes of buildings.  597 

In case of a specific building project the following essential requirements shall be complied with: 598 

 The environmental assessment shall be based on a piping system design and detailed BoC created for 599 

the specific project; 600 

 The requirements for primary and secondary data sets as specified in the PEFCR shall be strictly 601 

adhered to; 602 

 The scope is limited to Multilayer (PEX or PE-RT/aluminium/PEX or PE-RT) and PEX hot and cold water 603 

supply piping systems; 604 

 Default values for transportation distances shall be adjusted relative to the specific locations of the 605 

project site and manufacturing plant; 606 

 The results of this kind of product environmental footprint assessment can only be used for providing 607 

the environmental impact data for the piping system selected for the specific building project; 608 

 The PEF results of a specific building pipe system design installed in other types and sizes of buildings, 609 

that is not in line with the design specified in the functional unit of this PEFCR, shall not be compared 610 

to the benchmark. The results of the benchmark also cannot be modified e.g.  be scaled to different 611 

size of buildings. 612 

 Any comparison with the benchmark can only be made under full compliance with this PEFCR document 613 

including the functional unit. 614 

3.4 System boundary 615 

To clearly define the system boundaries for PEF studies, the following life cycle stages and processes shall 616 

be included in the PEF study as indicated in Table 4. A detailed description of each of the life cycle stages 617 

can be found in Chapter 5 (life cycle inventory) of this PEFCR. 618 

Table 4 presents also the processes that shall be considered under the cut-off rules (i.e. excluded from the 619 

modeling) for each life cycle stage. 620 
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Table 4: Life cycle stages and processes that shall be included and cut-offs related to the respective life cycle stages 621 

Life cycle stage Processes which shall be included Cut-offs , i.e. not considered 

Upstream 

LCS1 - Pre-processing and 

acquisition of  materials for the 

pipes  

 Extraction and processing of materials (virgin and recycled) for 

the production of pipes; 

 Packaging, their related labels and stickers (and 

their EoL) for all materials 

LCS2 - Pre-processing and 

acquisition of  materials for the 

fittings and other pipe system 

components  

 Extraction and processing of materials (virgin and recycled) for 

the fittings and other piping system components needed like 

clamps, compression rings, etc.; 

 EPDM rings used with metal clamps 

 Packaging, their related labels and stickers (and 

their EoL) for all materials 

LCS3 - Transport of all  materials for 

pipes, fittings and other pipe system 

components to the manufacturers  

 All transport of all materials for the pipes, fittings and all other 

pipe system components to their respective manufacturing 

sites. 

 

Core business for pipes and fitting 

LCS4 - Manufacturing processes for 

the pipes  
 Production process of the pipes,  

 Cradle to materials acquisition gate life cycle of the packaging 

of the pipes (extraction and processing of materials for the 

packaging, packaging production process and transport of the 

packaging materials to the pipe manufacturer). Heating of the 

converting plants of the pipes shall be fully included in the 

manufacturing life cycle inventory data used for the production 

of the pipes.  

 Lubricants (all types) 

 Ink for printing on the pipes 

 Infrastructure over the complete life cycle chain10 

  

 Internal transport at production site 

 Environmental impacts caused by the personnel of 

the production plants11   

                                                 
10 Capital goods (infrastructure) are excluded in all life cycle stages when not already included in background dataset. Capital goods are included in the datasets purchased by EC unless there is a clear evidence 

that they fall under the cut-off rules (then excluded). Capital goods for the foreground processes (production of pipes and fittings) is excluded. This decision was based on the application of the cut-off principle. 

During the supporting studies infrastructure was identified as having a contribution below the cut-off threshold for the large majority impact categories. It was agreed to include it in the cut-off list based on 

expert judgement for the impact categories that were not under cut-off due to the low data quality of the dataset. 

 
11 Environmental impacts caused by the personnel of the production plants shall not  be included in the PEF study, e.g. waste from the cafeteria and sanitary installations or accidental pollution caused by human 
mistakes, or environmental effects caused by commuter traffic. 



33 

 

Life cycle stage Processes which shall be included Cut-offs , i.e. not considered 

LCS5 - Manufacturing process of the 

fittings and all other pipe system 

components  

 Production process of the fittings and all other components. 

 Cradle to  materials acquisition gate life cycle of the packaging 

of the fittings, (extraction and processing of materials for the 

packaging, packaging production process and transport of the 

packaging materials to the fitting manufacturer). For the other 

pipe system components the packaging can be neglected. 

Heating of the converting plants of the fittings shall be fully 

included in the manufacturing life cycle inventory data used for 

the production of the fittings.  

 Lubricants (all types) 

 Infrastructure over the complete life cycle chain 

 Ink for printing on the fittings 

 Infrastructure over the complete life cycle chain12 

 Internal transport at production site 

  

 Environmental impacts caused by the personnel of 

the production plants13  

Downstream 

LCS6 - Transport of the complete 

piping system to the building 

(installation site) 

 Transport of packed pipes, fittings and other pipe system 

components to building (installation site). 

 

LCS7 - Installation of the piping 

system in the building (apartment) 
 Processes used for the installation of the complete piping 

system in the building, transport to EoL of packaging materials 

and EoL of the packaging materials that were used for pipes and 

fittings and that are released at the building site; 

 All processes related to any losses during this installation stage 

(i.e. production, transport, and waste processing and disposal 

of the lost products). 

 

                                                 
12 Capital goods (infrastructure) are excluded in all life cycle stages when not already included in background dataset. Capital goods are included in the datasets purchased by EC unless there is a clear evidence 

that they fall under the cut-off rules (then excluded). Capital goods for the foreground processes (production of pipes and fittings) is excluded. This decision was based on the application of the cut-off principle. 

During the supporting studies infrastructure was identified as having a contribution below the cut-off threshold for the large majority impact categories. It was agreed to include it in the cut-off list based on 

expert judgement for the impact categories that were not under cut-off due to the low data quality of the dataset. 

 
13 Environmental impacts caused by the personnel of the production plants shall not  be included in the PEF study, e.g. waste from the cafeteria and sanitary installations or accidental pollution caused by human 
mistakes, or environmental effects caused by commuter traffic. 
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Life cycle stage Processes which shall be included Cut-offs , i.e. not considered 

LCS8 - Transport of the pipe system 

components to EoL 
 Transport of all pipe system components (pipes, fittings and 

other pipe system components) to sorting and EoL treatment 

facilties (recycling, incineration and/or disposal) after 

dismantling after 50 years of reference service life time. 

 

LCS9 - EoL treatment  Sorting of all pipe system components; 

 EoL treatment of the different pipe system components (pipes, 

fittings and other pipe system components (incineration, 

recycling and disposal processes). 

 

622 
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According to this PEFCR, the following life cycle stages/ processes are excluded based on the cut-off rule:  623 

 The use stage of the piping system in the building; 624 

 The dismantling of the piping system in the building after 50 years of reference service life time. 625 

 Accidental pollutions are often difficult to distinguish from emissions that occur under normal 626 

conditions (accidental pollutions are not measured and reported separately) and do not need to be 627 

considered in the PEF study. 628 

The reasons for exclusion of these life cycle stages are explained in ANNEX 4.II – Elements excluded from the 629 

reference flow and the system boundaries, as well as based on cut-off rules. 630 

Each PEF study done in accordance with this PEFCR shall provide in the PEF study a diagram indicating the 631 

organizational boundary, to highlight those activities under the control of the organization and those falling into 632 

Situation 1, 2 or 3 of the data need matrix. 633 

Figure 7 and Figure 8 present the system boundaries for the hot and cold water supply plastic piping systems in 634 

the building. Figure 7 presents the system boundaries when the PEF applicant is a pipe producer, where Figure 635 

8 presents the system boundaries when the PEF applicant is a fitting producer. 636 

 637 
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  638 

 639 

Figure 7: System boundary for hot and cold water supply plastic piping system (for pipe producers) 640 

As per Data Needs Matrix: 641 

Situation 1: the process is run by the company applying the PEFCR; 642 

Situation 2: the process is not run by the company applying the PEFCR but it is possible to have access to (company-)specific information; 643 

Situation 3: the process is not run by the company applying the PEFCR and this company has no possibility to have access to (company-)specific information. 644 

  645 
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   646 

 647 

Figure 8: System boundary for hot and cold water supply plastic piping system (for fitting producers) 648 

As per Data Needs Matrix : 649 

Situation 1: the process is run by the company applying the PEFCR; 650 

Situation 2: the process is not run by the company applying the PEFCR but it is possible to have access to (company-)specific information; 651 

Situation 3: the process is not run by the company applying the PEFCR and this company has no possibility to have access to (company-)specific information. 652 
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3.4.1 Cut-offs 653 

The cut-off processes, presented in Table 4 (section 3.4 above), were determined based on: 654 

a) the results from the supporting studies14; 655 

b) expert judgement. 656 

Details on the criteria adopted for defining the cut-off rules are provided in Annex 4.V – Background 657 

information on methodological choices taken during the development of the PEFCR Cut-off rules. 658 

Any additional cut-off than those defined in Table 4 shall be clearly documented, be in line with the cut-659 

off rules (demonstrated quantitative lack of environmental relevance) and shall be a mandatory element 660 

to be verified by the external verifier(s). 661 

3.5 EF impact assessment  662 

Each PEF study carried out in compliance with this PEFCR shall calculate the PEF-profile including all PEF 663 

impact categories listed in the Table below.   664 

Table 5: List of the impact categories to be used to calculate the PEF profile 665 

Impact category Indicator Unit  Recommended default LCIA 
method 

Climate change Radiative forcing as Global 
Warming Potential 
(GWP100)  

kg CO2 eq 
Baseline model of 100 years of 
the IPCC (based on IPCC 2013) 

Ozone depletion Ozone Depletion Potential 
(ODP) 

kg CFC-11 eq Steady-state ODPs 1999 as in 
WMO assessment 

Human toxicity, 
cancer* 

Comparative Toxic Unit 
for humans (CTUh) 

CTUh USEtox model (Rosenbaum et al., 
2008) 

Human toxicity, 
non-cancer* 

Comparative Toxic Unit 
for humans (CTUh) 

CTUh USEtox model (Rosenbaum et al., 
2008) 

Particulate matter Impact on human health  disease incidence UNEP recommended model 
(Fantke et al. 2016) 

Ionising radiation, 
human health 

Human exposure 
efficiency relative to U235 

kBq U235 
eq Human health effect model as 

developed by Dreicer et al. 1995 
(Frischknecht et al., 2000) 

Photochemical 
ozone formation, 
human health 

Tropospheric ozone 
concentration increase 

kg NMVOC eq  LOTOS-EUROS model (Van Zelm 
et al., 2008) as implemented in 
ReCiPe 

Acidification Accumulated Exceedance 
(AE) 

mol H+ eq Accumulated Exceedance 
(Seppälä et al. 2006, Posch et al., 
2008) 

Eutrophication, 
terrestrial 

Accumulated Exceedance 
(AE) 

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

Eutrophication, 
freshwater 

Fraction of nutrients 
reaching freshwater end 
compartment (P)  

kg P eq EUTREND model (Struijs et al., 
2009b) as implemented in ReCiPe 

                                                 
14 Meaning, each process contributed with less the 1% to the environmental profile, and all of them contributing together no more than 5% to the 
total environmental profile. Please note that this deviates from the PEFCR guidance 6.3, which indicates a cut-off for those processes that 
cumulatively contribute up to 1% for all impact categories. 
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Impact category Indicator Unit  Recommended default LCIA 
method 

Eutrophication, 
marine 

Fraction of nutrients 
reaching marine end 
compartment (N) 

kg N eq EUTREND model (Struijs et al., 
2009b) as implemented in ReCiPe 

Ecotoxicity, 
freshwater* 

Comparative Toxic Unit 
for ecosystems (CTUe) 

CTUe USEtox model, (Rosenbaum et al., 
2008) 

Land use 
 

 Soil quality 
index15 

 Biotic production  

 Erosion 
resistance  

 Mechanical 
filtration  

 Groundwater 
replenishment  

 Dimensionless (pt) 

 kg biotic production16 

 kg soil 

 m3 water 
 

 m3 groundwater 

 Soil quality index based 
on LANCA (EC-JRC)17 

 LANCA (Beck et al. 2010) 

 LANCA (Beck et al. 2010) 

 LANCA (Beck et al. 2010) 

 LANCA (Beck et al. 2010) 

Water use** User deprivation potential 
(deprivation-weighted 
water consumption) 

m3 world eq Available WAter REmaining 
(AWARE) Boulay et al., 2016 

Resource use, 
minerals and 
metals***  

Abiotic resource depletion 
(ADP ultimate reserves) 

kg Sb eq CML 2002 (Guinée et al., 2002) 
and  van Oers et al. 2002. 

Resource use, 
fossils  

Abiotic resource depletion 
– fossil fuels (ADP-fossil) 

MJ CML 2002 (Guinée et al., 2002) 
and van Oers et al. 2002 

*Long-term emissions (occurring beyond 100 years) shall be excluded from the toxic impact categories. 666 

Toxicity emissions to this sub-compartment have a characterisation factor set to 0 in the EF LCIA (to ensure 667 

consistency). If included by the applicant in the LCI modelling, the sub-compartment 'unspecified (long-668 

term)' shall be used.  669 

**The results for water use might be overestimated and shall therefore be interpreted with caution. Some 670 

of the EF datasets tendered during the pilot phase and used in this PEFCR/OEFSR include inconsistencies in 671 

the regionalization and elementary flow implementations. This problem has nothing to do with the impact 672 

assessment method or the implementability of EF methods, but occurred during the technical development 673 

of some of the datasets. The PEFCR/OEFSR remains valid and usable. The affected EF datasets will be 674 

corrected by mid-2019. At that time it will be possible to review this PEFCR/OEFSR accordingly, if seen 675 

necessary. 676 

***The ADP crustal content/ultimate reserves is considered as an intermediate recommendation in terms 677 

of life cycle impact assessment method. The results of this impact category shall be interpreted with 678 

caution, because the results of ADP after normalization may be overestimated. The EU Commission in 679 

cooperation with industry intends to develop a new method moving from depletion to dissipation model 680 

to better quantify the potential for conservation of resources. 681 

                                                 
15 This index is the result of the aggregation, performed by JRC, of the 4 indicators provided by LANCA model as indicators for land use 
16 This refers to occupation. In case of transformation the LANCA indicators are without the year (a) 
17 Forthcoming document on the update of the recommended Impact Assessment methods and factors for the EF 
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3.6 Limitations 682 

Two types of limitations have been identified, as per below: 683 
 684 

1. Limitations on comparability: 685 
 686 

1. Comparisons shall only be made directly against the benchmark and not within and 687 

among different PEX systems or different Multilayer piping systems or different piping 688 

systems for hot and cold water supply piping systems in buildings; 689 

2. Any comparison with the benchmark can only be made under full compliance with this 690 

PEFCR document including the functional unit. 691 

 692 

2. Limitations related to the use of "proxy" datasets as listed below: 693 
1. Alkylbenzene production| technology mix| production mix, at plant| 100% active 694 

substance {RER} [LCI result] – proxy for specific additives in plastic components 695 
formulations; 696 

2. Phenol production| technology mix| production mix, at plant| 100% active 697 
substance {RER} [LCI result] – proxy for specific additives in plastic components 698 
formulations; 699 

3. Nylon 6 granulate| reaction of caprolactam with water| production mix, at plant| 700 
1.08 g/cm3 {EU-28+EFTA} [LCI result], i.e. PA 6.6 – proxy for PA; 701 

4. Plastic granulate secondary (low metal contamination) | from post-consumer 702 
plastic waste, via grinding, metal separation, washing, pelletization | production 703 
mix, at plant | plastic waste with low metal fraction {EU-28} [Partly terminated 704 
system] – proxy for various secondary plastic granulates (PE, PVDF, PPSU, PA, 705 
EPDM, PET). 706 

5. Recycling of copper from clean scrap| collection, transport, pretreatment| 707 
production mix, at plant| copper waste, efficiency 90% {EU-28+EFTA} [LCI result] – 708 
proxy for secondary copper alloy 709 

6. Testliner (2015) | technology mix, thermal energy sold/used externally | 710 
production mix, at plant | 1.09 kg waste paper input per kg Testliner {EU-27} [Partly 711 
terminated system] – proxy for recycled content and recycling process  for 712 
corrugated board packaging 713 

 714 
Other datasets related limitations: 715 

 The datasets used to describe the manufacturing processes for fittings  represent only one 716 

specific type of manufacturing process/technology. 717 

 718 

3. Limitation related to the data gaps, as indicated in Section 5.3 Data gaps: 719 

 The current PEFCR lists exclusively the aggregated EF secondary datasets for developing 720 

PEF profiles. The level-1 EF secondary datasets to be used for Situation 2 are not yet 721 

available. The names of the datasets in aggregated and level -1 disaggregated form have 722 

the same but different UUIDs. Please note that this implies that for the time being, the EF 723 

secondary datasets can be adjusted to a limited degree only, limiting the possible PEF-724 

specificity. Once they will be released by the European Commission, the applicant shall use 725 

the appropriate disaggregated datasets that have the same name as indicated in the PEFCR 726 

Excel tables, and will indicate the UUID of the dataset used. Alternatively, the user can 727 
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develop EF compliant new data sets from suppliers’ or own data, as specified in detail in 728 

the data needs matrix.  729 
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4. Most relevant impact categories, life cycle stages and processes  730 

4.1 Most relevant impact categories 731 

The most relevant impact categories for the product group in scope of this PEFCR are the following: 732 

 733 

 Climate change 734 

 Resource use, fossils 735 

 Respiratory innorganics 736 

 Resource use, minerals and metals 737 

 738 

The background on the definition of the most relevant impact categories is provided in Annex 4.V – 739 

Background information on methodological choices taken during the development of the PEFCRof this 740 

PEFCR. 741 

Reference to the normalization and weighting methods to be used can be found in Annex 1 of this PEFCR. 742 

4.2 Most relevant life cycle stages 743 

The most relevant life cycle stages for the product group in scope of this PEFCR are the following: 744 

 Pre-processing and acquisition of materials for the pipes; 745 

 Pre-processing and acquisition of materials for the fittings and other pipe system components; 746 

 Manufacturing process of pipes including the life cycle of the packaging for the pipes; 747 

 EoL treatment of the piping system components (pipes, fittings and other pipe system 748 

components).  749 

The background on the definition of the most relevant life cycle stages is provided in Annex 4.V – 750 

Background information on methodological choices taken during the development of the PEFCR. 751 
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4.3 Most relevant processes  752 

The most relevant processes for the product group in scope of this PEFCR are the following: 753 

Table 6: Most relevant processes  754 

Impact categories and  
most relevant processes 

LCS1_ Pre-
processing 
and 
acquisition of 
materials for 
the pipes 

LCS2_ Pre-
processing and 
acquisition of 
materials for 
the fittings and 
other pipe 
system 
components 

LCS4_ 
Manufacturing 
process of pipes 
including the 
life cycle of the 
packaging for 
the pipes 

LCS9_ EoL treatment 
of the piping system 
components (pipes, 
fittings and other 
pipe system 
components) 

Total 

Climate change 45,60% 18,27% 6,67% 11,05% 81,59% 

Aluminium ingot mix | primary production | 
consumption mix, to consumer | aluminium 
ingot product, primary production {EU-
28+EFTA} [LCI result] 27,15%       27,15% 

Brass| anode furnace and casting, from 
copper and zinc, primary production| single 
route, at plant| 8.41- 8.86 g/cm3 {EU-
28+EFTA} [LCI result]   6,54%   5,92% 12,46% 

Electricity grid mix 1kV-60kV| AC, 
technology mix| consumption mix, at 
consumer| 1kV - 60kV {EU-28+3} [LCI result]     6,67%   6,67% 

HDPE granulates| Polymerisation of 
ethylene| production mix, at plant| 0.91- 0.96 
g/cm3, 28 g/mol per repeating unit {EU-
28+EFTA} [LCI result] 18,45%       18,45% 

Polyphenylene Sulfide (PPS)| 
polycondensation of dichlorobenzene with   5,58%     5,58% 
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sodium sulfide| production mix, at plant| 1.35 
g/cm3 {EU-28+EFTA} [LCI result] 

Polyvinylidene fluoride (PVDF)| 
polymerisation of vinyl fluoride| production 
mix, at plant| 1.76 g/cm3 {World} [LCI result]   6,14%     6,14% 

Waste incineration of PE| waste-to-energy 
plant with dry flue gas treatment, including 
transport and pre-treatment| production mix, 
at consumer| polyethylene waste {EU-
28+EFTA} [LCI result]       5,13% 5,13% 

Resource use, fossil 58,31% 16,58% 6,40%  81,28% 

Aluminium ingot mix | primary production | 
consumption mix, to consumer | aluminium 
ingot product, primary production {EU-
28+EFTA} [LCI result] 21,16%       21,16% 

Brass| anode furnace and casting, from 
copper and zinc, primary production| single 
route, at plant| 8.41- 8.86 g/cm3 {EU-
28+EFTA} [LCI result]   4,04%     4,04% 

Electricity grid mix 1kV-60kV| AC, 
technology mix| consumption mix, at 
consumer| 1kV - 60kV {EU-28+3} [LCI result]     6,40%   6,40% 

HDPE granulates| Polymerisation of 
ethylene| production mix, at plant| 0.91- 0.96 
g/cm3, 28 g/mol per repeating unit {EU-
28+EFTA} [LCI result] 37,15%       37,15% 

Polyphenylene Sulfide (PPS)| 
polycondensation of dichlorobenzene with 
sodium sulfide| production mix, at plant| 1.35 
g/cm3 {EU-28+EFTA} [LCI result]   6,48%     6,48% 
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Polyvinylidene fluoride (PVDF)| 
polymerisation of vinyl fluoride| production 
mix, at plant| 1.76 g/cm3 {World} [LCI result]   6,06%     6,06% 

Resource use, mineral and metals  49,49%  44,78% 94,27% 

Brass| anode furnace and casting, from 
copper and zinc, primary production| single 
route, at plant| 8.41- 8.86 g/cm3 {EU-
28+EFTA} [LCI result]   49,49%   44,78% 94,27% 

Respiratory inorganics 16,73% 49,83%  16,37% 82,94% 

Aluminium ingot mix | primary production | 
consumption mix, to consumer | aluminium 
ingot product, primary production {EU-
28+EFTA} [LCI result] 11,96%       11,96% 

Brass| anode furnace and casting, from 
copper and zinc, primary production| single 
route, at plant| 8.41- 8.86 g/cm3 {EU-
28+EFTA} [LCI result]   18,10%   16,37% 34,47% 

HDPE granulates| Polymerisation of 
ethylene| production mix, at plant| 0.91- 0.96 
g/cm3, 28 g/mol per repeating unit {EU-
28+EFTA} [LCI result] 4,77%       4,77% 

Polyphenylene Sulfide (PPS)| 
polycondensation of dichlorobenzene with 
sodium sulfide| production mix, at plant| 1.35 
g/cm3 {EU-28+EFTA} [LCI result]   4,45%     4,45% 

Polyvinylidene fluoride (PVDF)| 
polymerisation of vinyl fluoride| production 
mix, at plant| 1.76 g/cm3 {World} [LCI result]   27,29%     27,29% 

The background on the definition of the most relevant processes is provided in Annex 4.V – Background information on methodological choices taken 755 

during the development of the PEFCR of this PEFCR. 756 
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5. Life cycle inventory 757 

All newly created processes shall be EF-compliant.  758 

5.1 List of mandatory company-specific data 759 

The following processes, that are expected to be under the operational control of the company 760 

implementing the PEFCR, are considered mandatory company-specific data: 761 

 The manufacturing process of pipes for all applicants to a PEF study, be they either pipes 762 

manufacturers or fittings manufacturers.  This means that no PEF study compliant with this PEFCR 763 

may be carried out without providing the company specific data for the manufacturing process of 764 

pipes as per the requirements listed below: 765 

o BoM (type of materials and quantities) of the pipes;  766 

o Consumption of energy and other consumables for the manufacturing process of pipes; 767 

o Emissions types and amounts to air and water of the manufacturing process of pipes 768 

production;  769 

o Waste types and amounts produced at the manufacturing stage of pipes production; 770 

o The collected company specific data must be provided in the table from the PEFCR piping 771 

systems Excel file corresponding to the type of pipe used, as indicated in Table 12. 772 

5.2 List of processes expected to be run by the PEF applicant 773 

The processes expected to be run by the company are: 774 

 The manufacturing process of fittings for those producers of pipes that produce also fittings, and 775 

for all producers of specific fittings used in the piping systems in the scope of this PEFCR; 776 

 The transport of materials to the pipes manufacturing and/or the transport of the piping system to 777 

the installation site.  778 

For the fittings manufacturing run by the PEF applicant, company specific data for the manufacturing 779 

process of those fittings is required as per the requirements listed below: 780 

o  BoM (type of materials and quantity) of the fittings manufacturing 781 

o Consumption of energy and other consumables for the manufacturing process of fittings 782 

o Emissions types and amounts to air and water of the manufacturing process of fittings 783 

production  784 

o Waste types and amounts produced at the manufacturing stage of fittings production 785 

o The collected company specific data must be provided in the table from the PEFCR piping 786 

systems Excel file corresponding to the type of fittings used, as indicated in Table 12. 787 

In case fittings are not produced by the PEF applicant, see the provisions on the use of EF secondary data 788 

in Section 6.1. 789 
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For the transport of materials and/or the transport of the product to the site, in case these processes are 790 

run by the company applying this PEFCR, then the following tables shall be filled in. The table shall be filled 791 

in for each typology of transport (truck, material, etc).  792 

Table 7: Template table with data requirements for transportation related processes that are 793 

expected to be run by the PEF applicant 794 

 

Requirements for data collection 

purposes 
Requirements for modelling purposes Remarks 

 

Activity 

data to 

be 

collected 

Specific 

requirements 

(e.g. 

frequency, 

measurement 

standard, etc) 

Unit of 

measure 

Default 

dataset to 

be used 

Dataset 

source 

(i.e. node) 

UUID TiR GR TeR P DQR   

Tr
an

sp
o

rt
 

Inputs 

Distance Average year  km 

The most 

appropria

te 

transport 

dataset 

among 

those 

available 

in the 

correspon

ding EF-

node 

http://lcd

n.thinkste

p.com/No

de/ 

        

Utilisatio

n rate 
Average year  % 

5.3 Data gaps 795 

Whenever no specific or generic data that is sufficiently representative of the given process is available, the 796 

applicant shall use collected data or a selection of available datasets that is a best available proxy, provided 797 

that these proxies meet the minimum DQR requirements. 798 

The following data gaps have been identified due to lacking EF compliant datasets and due to lacking of 799 

alternative datasets: 800 

- Recycling at the end of life for wooden pallets (packaging materials). 801 

5.4 Data quality requirements 802 

The data quality of each dataset and the total EF study shall be calculated and reported. The calculation of 803 

the DQR shall be based on the following formula with 4 criteria: 804 

 805 

𝐷𝑄𝑅 =  
𝑇𝑒𝑅̅̅ ̅̅ ̅̅ +𝐺𝑅̅̅ ̅̅ +𝑇𝑖𝑅̅̅ ̅̅ ̅+�̅�

4
       [Equation1] 806 
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where TeR is the Technological-Representativeness, GR is the Geographical-Representativeness, TiR is the 807 

Time-Representativeness, and P is the Precision/uncertainty. The representativeness (technological, 808 

geographical and time-related) characterises to what degree the processes and products selected are 809 

depicting the system analysed, while the precision indicates the way the data is derived and related level of 810 

uncertainty.  811 

The next chapters provide tables with the criteria to be used for the semi-quantitative assessment of each 812 

criterion. If a dataset is constructed with company-specific activity data, company -specific emission data 813 

and secondary sub-processes, the DQR of each shall be assessed separately. 814 

5.4.1 Company-specific datasets 815 

The score of criterion P cannot be higher than 3 while the score for TiR, TeR, and GR cannot be higher than 816 

2 (the DQR score shall be ≤1.6). The DQR shall be calculated at the level-1 disaggregation, before any 817 

aggregation of sub-processes or elementary flows is performed. The DQR of company-specific datasets shall 818 

be calculated as following: 819 

1) Select the most relevant sub-processes that account for at least 80% of the total environmental impact of 820 

the company-specific dataset, listing them from the most contributing to the least contributing one. 821 

2)  Calculate the DQR criteria TeR, TiR, GR and P for each most relevant process and. The values of each 822 

criterion shall be assigned based on Table 8.  823 

2.a) For mandatory processes, each most relevant elementary flow consists of the amount and 824 

elementary flow naming (e.g. 40 g carbon dioxide). For each most relevant elementary flow, 825 

evaluate the 4 DQR criteria named TeR-EF, TiR-EF, GR-EF, PEF in Table 8. It shall be evaluated for 826 

example, the timing of the flow measured, for which technology the flow was measured and in 827 

which geographical area.  828 

2.b) Each most relevant process is a combination of activity data and the secondary dataset used. 829 

For each most relevant process, the DQR is calculated by the applicant of the PEFCR as a 830 

combination of the 4 DQR criteria for activity data and the secondary dataset: (i) TiR and P shall be 831 

evaluated at the level of the activity data (named TiR-AD, PAD) and (ii) TeR, TiR and GR shall be 832 

evaluated at the level of the secondary dataset used (named TeR-SD , TiR-SD and GR-SD). As TiR is 833 

evaluated twice, the mathematical average of TiR-AD and TiR-SD represents the TiR of the most 834 

relevant process.  835 

3) Calculate the environmental contribution of each most-relevant process to the total environmental impact 836 

of all most-relevant processes, in % (weighted using 13 EF impact categories, with the exclusion of the 3 837 

toxicity-related ones). For example, the newly developed dataset has only two most relevant processes, 838 

contributing in total to 80% of the total environmental impact of the dataset: 839 

 Process 1 carries 30% of the total dataset environmental impact. The contribution of this process 840 

to the total of 80% is 37.5% (the latter is the weight to be used). 841 

 Process 1 carries 50% of the total dataset environmental impact. The contribution of this process 842 

to the total of 80% is 62.5% (the latter is the weight to be used). 843 

 4) Calculate the TeR, TiR, GR and P criteria of the newly developed dataset as the weighted average of each 844 

criterion of the most relevant processes and direct elementary flows. The weight is the relative contribution 845 

(in %) of each most relevant process and direct elementary flow calculated in step 3. 846 

5) The applicant of the PEFCR shall calculate the total DQR of the newly developed dataset using the equation 847 

B.2, where 𝑇𝑒𝑅
̅̅ ̅̅ ̅, 𝐺𝑅

̅̅̅̅ , 𝑇𝑖𝑅 ,̅̅ ̅̅ ̅ �̅� are the weighted average calculated as specified in point 4). 848 
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 849 

𝐷𝑄𝑅 =  
𝑇𝑒𝑅̅̅ ̅̅ ̅̅ +𝐺𝑅̅̅ ̅̅ +𝑇𝑖𝑅̅̅ ̅̅ ̅+�̅�

4
     [Equation.2] 850 

 851 

NOTE: in case the newly developed dataset has most relevant processes filled in by non-EF compliant 852 

datasets (and thus without DQR), then these datasets cannot be included in step 4 and 5 of the DQR 853 

calculation. (1) The weight of step 3 shall be recalculated for the EF-compliant datasets only. Calculate the 854 

environmental contribution of each most-relevant EF compliant process and elementary flow to the total 855 

environmental impact of all most-relevant EF compliant processes and elementary flows, in %.  Continue 856 

with step 4 and 5. (2) The weight of the non-EF compliant dataset (calculated in step 3) shall be used to 857 

increase the DQR criteria and total DQR accordingly. For example: 858 

 Process 1 carries 30% of the total dataset environmental impact and is ILCD entry level compliant. 859 

The contribution of this process to the total of 80% is 37.5% (the latter is the weight to be used). 860 

 Process 1 carries 50% of the total dataset environmental impact and is EF compliant. The 861 

contribution of this process to all most-relevant EF compliant processes is 100%. The latter is the 862 

weight to be used in step 4.  863 

 After step 5, the parameters TeR
̅̅ ̅̅ ̅, GR

̅̅̅̅ , TiR,̅̅ ̅̅ ̅ P̅ and the total DQR shall be multiplied with 1.375.  864 

Table 8: How to assess the value of the DQR criteria for datasets with company-specific 865 

information 866 

 867 

 
PEF and PAD TiR-EF and TiR-AD TiR-SD TeR-EF, TeR-AD,  and TeR-

SD 
 GR-SD 

1 Measured/calculat
ed and externally 
verified 

The data refers to the 
most recent 
completed annual 
administration 
period with respect 
to the EF report 
publication date. The 
end of the period 
must not be more 
than 12 months prior 
to the EF report 
publication date. 

The EF report 
publication  
happens within the 
time validity of the 
dataset 18 

The kinds and 
amounts of the 
elementary flows 
and of the products 
and services 
represented by the 
secondary datasets 
reflect exactly the 
pipes/fittings 
manufacturing 
process of the newly 
developed dataset  

The data(set) reflects the 
geographical location of 
the products or services 
represented by the 
secondary dataset 

2 Measured/calculat
ed and internally 
verified, plausibility 
checked by verifier 

The data refers to the 
second most recent 
completed annual 
administration 
period with respect 
to the EF report 
publication date. The 
end of the period 
must not be more 
than 24 months prior 

The EF report 
publication  
happens not later 
than 2 years 
beyond the time 
validity of the 
dataset 

The kinds and 
amounts of the 
elementary flows 
and the products and 
services represented 
by the secondary 
datasets sufficiently 
well reflect the 
pipes/fittings 
manufacturing while 
they are derived 

The data(set) sufficiently 
reflects the key 
characteristics of the 
geographical location of 
the products or services 
represented by the 
secondary datasets, in 
terms of electricity mix 
and development status 
regarding technology 
and environmental 

                                                 
18 The time validity of a data set is surpassed automatically, if the production processes of the compay have been substantialy 
altered compared to the operations for which the primary data has been collected either resulting in higher values of consumables 
or emissions OR a different technology of the actual production process(es) has been implemented. 
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PEF and PAD TiR-EF and TiR-AD TiR-SD TeR-EF, TeR-AD,  and TeR-

SD 
 GR-SD 

to the EF report 
publication date. 

from multiple 
production lines 
(including the actual 
line) or from site 
level  

legislation, and is located 
in the same region (e.g 
Europe, Latin America, 
…) 

3 Measured/calculat
edand plausibility 
not checked by 
verifier OR 
Qualified estimate 
based on 
calculations with 
plausibility checked 
by verifier 

The data refers to the 
third most recent 
completed annual 
administration 
period  with respect 
to the EF report 
publication date. The 
end of the period 
must not be more 
than 36 months prior 
to the EF report 
publication date. 

Not applicable Not applicable Not applicable 

4-5 Not applicable Not applicable Not applicable Not applicable Not applicable 

 868 

5.5 Data needs matrix (DNM) 869 

All processes required to model the product and outside the list of mandatory company-specific shall be 870 

evaluated using the Data Needs Matrix (see Table 9). The DNM shall be used by the PEFCR applicant to 871 

evaluate which data is needed and shall be used within the modelling of its PEF, depending on the level of 872 

influence the applicant (company) has on the specific process. The following three cases can be found in 873 

the DNM and are explained below: 874 

1. Situation 1: the process is run by the company applying the PEFCR 875 

2. Situation 2: the process is not run by the company applying the PEFCR but the company has access 876 

to (company-)specific information. 877 

3. Situation 3: the process is not run by the company applying the PEFCR and this company does not 878 

have access to (company-)specific information. 879 

 880 

 881 

 882 

 883 

 884 

 885 

 886 

 887 

 888 

 889 
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Table 9: Data Needs Matrix (DNM)19 *Disaggregated datasets shall be used 890 

 891 

                                                 
19 The options described in the DNM are not listed in order of preference 
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Provide company-specific data (as requested in the PEFCR) and create a 
company specific dataset partially disaggregated at least at level 1 (DQR 
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Use company-specific activity 
data for transport (distance), 
and substitute the sub-
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mix and transport with supply-
chain specific PEF compliant 
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context 

 

O
p

ti
o

n
 3

 

 

Use company-specific activity data for 
transport (distance), and substitute 
the sub-processes used for electricity 
mix and transport with supply-chain 
specific PEF compliant datasets (DQR 
≤4.0). 
 
Use the default DQR values 

Si
tu

at
io

n
 3

: p
ro

ce
ss

 n
o

t 
ru

n
 b

y 

th
e 

co
m

p
an

y 
ap

p
ly

in
g 

th
e 

P
EF

C
R

 a
n

d
 w

it
h

o
u

t 
ac

ce
ss

 t
o

 

(c
o

m
p

an
y)

-s
p

ec
if

ic
 

in
fo

rm
at

io
n

 

O
p

ti
o

n
 1

 

Use default secondary dataset, 
in aggregated form (DQR ≤3.0). 
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within the product specific 
context 
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Use default secondary dataset in 
PEFCR, in aggregated form (DQR ≤4.0) 

Use the default DQR values 
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5.5.1 Processes in situation 1 892 

For each process in situation 1 there are two possible options: 893 

● The process is in the list of most relevant processes as specified in the PEFCR or is not in the list of 894 

most relevant process, but still the company wants to provide company specific data (option 1); 895 

● The process is not in the list of most relevant processes and the company prefers to use a secondary 896 

dataset (option 2). 897 

 Situation 1/Option 1 898 

For all processes run by the company and where the company applying the PEFCR uses company specific 899 

data. The DQR of the newly developed dataset shall be evaluated as described in section B.5.4.1.   900 

Situation 1/Option 2 901 

For the non-most relevant processes only, if the applicant decides to model the process without collecting 902 

company-specific data, then the applicant shall use the secondary dataset listed in the PEFCR together with 903 

its default DQR values listed here.  904 

If the default dataset to be used for the process is not listed in the PEFCR, the applicant of the PEFCR shall 905 

take the DQR values from the metadata of the original dataset. 906 

5.5.2 Processes in situation 2 907 

When a process is not run by the company applying the PEFCR, but there is access to company-specific 908 

data, then there are three possible options: 909 

  910 

● The company applying the PEFCR has access to extensive supplier-specific information and wants 911 

to create a new EF-compliant dataset20 (Option 1); 912 

● The company has some supplier-specific information and want to make some minimum changes 913 

(Option 2). 914 

● The process is not in the list of most relevant processes and the company prefers to use a secondary 915 

dataset (Option 3). 916 

Situation 2/Option 1 917 

For all processes run by the company and where the company applying the PEFCR uses company specific 918 

data. The DQR of the newly developed dataset shall be evaluated as described in section 5.4. 919 

Situation 2/Option 2 920 

Company-specific activity data for transport are used and the sub-processes used for electricity mix and 921 

transport with supply-chain specific PEF compliant datasets are substituted starting from the default 922 

secondary dataset provided in the PEFCR.  923 

Please note that, the PEFCR lists all dataset names together with the UUID of their aggregated dataset. For 924 

this situation, the disaggregated version of the dataset is required.  925 

                                                 
20 The review of the newly created dataset is optional 
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The applicant of the PEFCR shall make the DQR values of the dataset used context-specific by re-evaluating 926 

TeR and TiR, using the table(s) provided in Section 5.4.1. The criteria GR shall be lowered by 30%21 and the 927 

criteria P shall keep the original value. 928 

Situation 2/Option 3 929 

For the non-most relevant processes, the applicant may use the corresponding secondary dataset listed in 930 

the PEFCR together with its DQR values. 931 

If the default dataset to be used for the process is not listed in the PEFCR, the applicant of the PEFCR shall 932 

take the DQR values from the original dataset. 933 

Table 10: How to assign values to parameters in the DQR formula when secondary datasets are 934 

used 935 

 
TiR TeR GR 

1 The EF report publication date 
happens within the time validity 
of the dataset 

The technology used in the EF 
study is exactly the same as the one 
in scope of the dataset  

The process modelled in the EF study takes place 
in the country the dataset is valid for 

2 The EF report publication date 
happens not later than 2 years 
beyond the time validity of the 
dataset 

The technologies used in the EF 
study is included in the mix of 
technologies in scope of the 
dataset  

The process modelled in the EF study takes place 
in the geographical region (e.g. Europe) the 
dataset is valid for 

3 The EF report publication date 
happens not later than 4 years 
beyond the time validity of the 
dataset 

The technologies used in the EF 
study are only partly included in 
the scope of the dataset 

The process modelled in the EF study takes place 
in one of the geographical regions the dataset is 
valid for 

4 The EF report publication date 
happens not later than 6 years 
beyond the time validity of the 
dataset 

The technologies used in the EF 
study are similar to those included 
in the scope of the dataset 

The process modelled in the EF study takes place 
in a country that is not included in the 
geographical region(s) the dataset is valid for, 
but sufficient similarities are estimated based on 
expert judgement.                  

5 The EF report publication date 
happens later than 6 years after 
the time validity of the dataset 

The technologies used in the EF 
study are different from those 
included in the scope of the 
dataset 

The process modelled in the EF study takes place 
in a different country than the one the dataset is 
valid for           

5.5.3 Processes in situation 3 936 

When a process is not run by the company applying the PEFCR and the company does not have access to 937 

company-specific data, there are two possible options: 938 

 It is in the list of most relevant processes (situation 3, option 1)  939 

● It is not in the list of most relevant processes (situation 3, option 2)  940 

                                                 
21 In situation 2, option 2 it is proposed to lower the parameter GR by 30% in order to incentivize the use of company 
specific information and reward the efforts of the company in increasing the geographic representativeness of a 
secondary dataset through the substitution of the electricity mixes and of the distance and means of transportation.  
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Situation 3/Option 1 941 

In this case, the applicant of the PEFCR shall make the DQR values of the dataset used context-specific by 942 

re-evaluating TeR, TiR and Gr , using the table(s) provided. The criteria P shall keep the original value. 943 

Situation 3/Option 2 944 

For the non-most relevant processes, the applicant shall use the corresponding secondary dataset listed in 945 

the PEFCR together with its DQR values. 946 

If the default dataset to be used for the process is not listed in the PEFCR, the applicant of the PEFCR shall 947 

take the DQR values from the original dataset. 948 

5.6 Which datasets to use? 949 

The secondary datasets to be used by the applicant are those listed in this PEFCR.  950 

Due to secondary datasets limited availability the current PEFCR is applicable only with the indicated 951 

aggregated datasets. The use of level-1 datasets will be reviewed and included in the PEFCR accordingly 952 

once they will become available. 953 

Whenever a dataset needed to calculate the PEF-profile is not among those listed in this PEFCR, then the 954 

applicant shall choose between the following options (in hierarchical order): 955 

● Use an EF-compliant dataset available on one of the following nodes: 956 

○ http://eplca.jrc.ec.europa.eu/EF-node 957 

○ http://lcdn.blonkconsultants.nl  958 

○ http://ecoinvent.lca-data.com 959 

○ http://lcdn-cepe.org 960 

○ https://lcdn.quantis-software.com/PEF/ 961 

○ http://lcdn.thinkstep.com/Node 962 

● Use an EF-compliant dataset available in a free or commercial source; 963 

● Use another EF-compliant dataset considered to be a good proxy. In such case this 964 

information shall be included in the "limitation" section of the PEF report. 965 

● Use an ILCD-entry level-compliant dataset. In such case this information shall be included 966 

in the "data gap" section of the PEF report. 967 

5.7 How to calculate the average DQR of the study 968 

In order to calculate the average DQR of the EF study, the applicant shall calculate separately the TeR, TiR, 969 

GR and P for the EF study as the weighted average of all most relevant processes, based on their relative 970 

environmental contribution to the total single score (excluding the 3 toxicity-related ones). The calculation 971 

rules explained in PEFCR Guidance 6.3 chapter 5.4 shall be used. 972 
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5.8 Allocation rules 973 

For all foreground processes mass allocation shall be applied whenever direct measurements of energy 974 

consumption at the converting plants (pipes and fittings) are not available. 975 

In case a secondary dataset is replaced with a newly created one, then the same allocation as in the 976 

replaced dataset shall be applied. 977 

5.9 Electricity modelling 978 

The guidelines in this section shall only be used for the processes where company-specific information is 979 

collected (situation 1 / Option 1 & 2 / Option 1of the DNM).  980 

The following electricity mix shall be used in hierarchical order: 981 

(i) Supplier-specific electricity product shall be used if: 982 

(a) available, and 983 

(b) the set of minimum criteria to ensure the contractual instruments are reliable 984 

is met.   985 

(ii) The supplier-specific total electricity mix shall be used if: 986 

(a) available, and 987 

(b) the set of minimum criteria that to ensure the contractual instruments are 988 

reliable is met. 989 

(iii) As a last option the 'country-specific residual grid mix, consumption mix' shall be used (available 990 

at http://lcdn.thinkstep.com/Node/). Country-specific means the country in which the life cycle 991 

stage occurs. This can be an EU country or non-EU country. The residual grid mix characterizes 992 

the unclaimed, untracked or publicly shared electricity. This prevents double counting with the 993 

use of supplier-specific electricity mixes in (i) and (ii). 994 

 Note: if for a country, there is a 100% tracking system in place, case (i) shall be applied. 995 

The environmental integrity of the use of supplier-specific electricity mix depends on ensuring that 996 

contractual instruments (for tracking) reliably and uniquely convey claims to consumers. Without this, the 997 

PEF lacks the accuracy and consistency necessary to drive product/corporate electricity procurement 998 

decisions and accurate consumer (buyer of electricity) claims. Therefore, a set of minimum criteria that 999 

relate to the integrity of the contractual instruments as reliable conveyers of environmental footprint 1000 

information has been identified. They represent the minimum features necessary to use supplier-specific 1001 

mix within PEF studies. 1002 

Set of minimal criteria to ensure contractual instruments from suppliers: 1003 

A supplier-specific electricity product/mix may only be used when the applicant ensures that any 1004 

contractual instrument meets the criteria specified below. If contractual instruments do not meet the 1005 

criteria, then 'country-specific residual grid mix, consumption mix' shall be used in the modelling. 1006 

A contractual instrument used for electricity modelling shall: 1007 

http://lcdn.thinkstep.com/Node/
http://lcdn.thinkstep.com/Node/
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1. Convey attributes: 1008 

● Convey the energy type mix associated with the unit of electricity produced. 1009 

● The energy type mix shall be calculated based on delivered electricity, incorporating certificates 1010 

sourced and retired on behalf of its customers. Electricity from facilities for which the attributes 1011 

have been sold off (via contracts or certificates) shall be characterized as having the environmental 1012 

attributes of the country residual consumption mix where the facility is located. 1013 

2. Be a unique claim: 1014 

● Be the only instruments that carry the environmental attribute claim associated with that quantity 1015 

of electricity generated. 1016 

● Be tracked and redeemed, retired, or cancelled by or on behalf of the company (e.g. by an audit of 1017 

contracts, third-party certification, or may be handled automatically through other disclosure 1018 

registries, systems, or mechanisms). 1019 

3. Be as close as possible to the period to which the contractual instrument is applied. 1020 

Modelling 'country-specific residual grid mix, consumption mix': 1021 

Datasets for residual grid mix, per energy type, per country and per voltage have been purchased by the 1022 

European Commission and are available in the dedicated node (http://lcdn.thinkstep.com/Node/). In case 1023 

the necessary dataset is not available, an alternative dataset shall be chosen according to the procedure 1024 

described in section 5.7. If no dataset is available, the following approach may be used: 1025 

Determine the country consumption mix (e.g. X% of MWh produced with hydro energy, Y% of MWh 1026 

produced with coal power plant) and combined them with LCI datasets per energy type and country/region 1027 

(e.g. LCI dataset for the production of 1MWh hydro energy in Switzerland): 1028 

● Activity data related to non-EU country consumption mix per detailed energy type shall be 1029 

determined based on: 1030 

o Domestic production mix per production technologies 1031 

o Import quantity and from which neighbouring countries 1032 

o Transmission losses 1033 

o Distribution losses 1034 

o Type of fuel supply (share of resources used, by import and / or domestic supply) 1035 

These data can be found in the publications of the International Energy Agency (IEA). 1036 

● Available LCI datasets per fuel technologies in the node. The LCI datasets available are generally 1037 

specific to a country or a region in terms of: 1038 

o Fuel supply (share of resources used, by import and / or domestic supply), 1039 

o Energy carrier properties (e.g. element and energy contents) 1040 

o Technology standards of power plants regarding efficiency, firing technology, flue-1041 

gas desulphurisation, NOx removal and de-dusting. 1042 

 1043 

 1044 

 1045 

http://lcdn.thinkstep.com/Node/
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Allocation rules: 1046 

Table 11: Allocation rules for electricity 1047 

Process Physical 

relationship 

Modelling instructions 

Manufacturing process of 

pipes (ML, PEX) 

Mass Based on total annual consumption of the next higher 

level for which the data is available (e.g. line, building, 

or site, but not across sites) 

If the consumed electricity comes from more than one electricity mix, each mix source shall be used in 1048 

terms of its proportion in the total kWh consumed. For example, if a fraction of this total kWh consumed is 1049 

coming from a specific supplier a supplier-specific electricity mix shall be used for this part. See below for 1050 

on-site electricity use. 1051 

A specific electricity type can be allocated to one specific product in the following conditions: 1052 

a. The production (and related electricity consumption) of a product occurs in a separate site 1053 

(building), the energy type physical related to this separated site can be used. 1054 

b. The production (and related electricity consumption) of a product occurs in a shared space with 1055 

specific energy metering or purchase records or electricity bills, the product specific information 1056 

(measure, record, bill) can be used. 1057 

c. All the products produced in the specific plant are supplied with a public available PEF study. The 1058 

company who wants to make the claim shall make all PEF studies available. The allocation rule 1059 

applied shall be described in the PEF study, consistently applied in all PEF studies connected to the 1060 

site and verified. An example is the 100% allocation of a greener electricity mix to a specific product. 1061 

 1062 

On-site electricity generation: 1063 

If on-site electricity production is equal to the site own consumption, two situations apply:  1064 

○ No contractual instruments have been sold to a third party: the own electricity mix (combined with 1065 

LCI datasets) shall be modelled. 1066 

○ Contractual instruments have been sold to a third party: the 'country-specific residual grid mix, 1067 

consumption mix' (combined with LCI datasets) shall be used. 1068 

 1069 

If electricity is produced in excess of the amount consumed on-site within the defined system boundary 1070 

and is sold to, for example, the electricity grid, this system can be seen as a multifunctional situation. The 1071 

system will provide two functions (e.g. product + electricity) and the following rules shall be followed:  1072 

o If possible, apply subdivision. 1073 

o Subdivision applies both to separate electricity productions or to a common electricity production 1074 

where you can allocate based on electricity amounts the upstream and direct emissions to your own 1075 

consumption and to the share you sell out of your company (e.g. if a company has a wind mill on its 1076 

production site and export 30% of the produced electricity, emissions related to 70% of produced 1077 

electricity should be accounted in the PEF study. 1078 
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o If not possible, direct substitution shall be used. The country-specific residual consumption electricity 1079 

mix shall be used as substitution22. 1080 

o Subdivision is considered as not possible when upstream impacts or direct emissions are closely 1081 

related to the product itself. 1082 

5.10 Climate change modelling 1083 

The impact category ‘climate change’ shall be modelled considering three sub-categories: 1084 

1. Climate change – fossil: This sub-category includes emissions from peat andcalcination/carbonation 1085 

of limestone. The emission flows ending with '(fossil)' (e.g., 'carbon dioxide (fossil)'' and 'methane 1086 

(fossil)') shall be used if available. 1087 

 1088 

2. Climate change – biogenic: This sub-category covers carbon emissions to air (CO2, CO and CH4) 1089 

originating from the oxidation and/or reduction of biomass by means of its transformation or 1090 

degradation (e.g. combustion, digestion, composting, landfilling) and CO2 uptake from the 1091 

atmosphere through photosynthesis during biomass growth – i.e. corresponding to the carbon 1092 

content of products, biofuels or aboveground plant residues such as litter and dead wood. Carbon 1093 

exchanges from native forests23 shall be modelled under sub-category 3 (incl. connected soil 1094 

emissions, derived products, residues). The emission flows ending with '(biogenic)' shall be used. 1095 

 1096 

A simplified modelling approach shall be used when modelling the foreground emissions: “Only the 1097 

emission 'methane (biogenic)' is modelled, while no further biogenic emissions and uptakes from 1098 

atmosphere are included. When methane emissions can be both fossil or biogenic, the release of 1099 

biogenic methane shall be modelled first and then the remaining fossil methane.”Does the product 1100 

life cycle or part of the life cycle has a lifetime beyond 100 years and therefore credits from biogenic 1101 

carbon storage shall NOT be modelled.  1102 

Temporary benefits of carbon storage and delayed emissions shall not be considered in the calculation of 1103 

the environmental footprint for the default impact categories in the PEF studies. 1104 

3. Climate change – land use and land transformation: This sub-category accounts for carbon uptakes 1105 

and emissions (CO2, CO and CH4) originating from carbon stock changes caused by land use change 1106 

and land use. This sub-category includes biogenic carbon exchanges from deforestation, road 1107 

construction or other soil activities (incl. soil carbon emissions). For native forests, all related CO2 1108 

emissions are included and modelled under this sub-category (including connected soil emissions, 1109 

products derived from native forest24 and residues), while their CO2 uptake is excluded. The 1110 

emission flows ending with '(land use change)' shall be used. 1111 

                                                 
22 For some countries, this option is a best case rather than a worst case. 
23

 Native forests – represents native or long-term, non-degraded forests. Definition adapted from table 8 in Annex V  C(2010)3751 

to Directive 2009/28/EC. 

24
 Following the instantaneous oxidation approach in IPCC 2013 (Chapter 2). 
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 1112 

For land use change, all carbon emissions and removals shall be modelled following the modelling 1113 

guidelines of PAS 2050:2011 (BSI 2011) and the supplementary document PAS2050-1:2012 (BSI 1114 

2012) for horticultural products. PAS 2050:2011 (BSI 2011): Large emissions of GHGs can result as 1115 

a consequence of land use change. Removals as a direct result of land use change (and not as a 1116 

result of long-term management practices) do not usually occur, although it is recognized that this 1117 

could happen in specific circumstances. Examples of direct land use change are the conversion of 1118 

land used for growing crops to industrial use or conversion from forestland to cropland. All forms 1119 

of land use change that result in emissions or removals are to be included. Indirect land use change 1120 

refers to such conversions of land use as a consequence of changes in land use elsewhere. While 1121 

GHG emissions also arise from indirect land use change, the methods and data requirements for 1122 

calculating these emissions are not fully developed. Therefore, the assessment of emissions arising 1123 

from indirect land use change is not included. 1124 

The GHG emissions and removals arising from direct land use change shall be assessed for any input 1125 

to the life cycle of a product originating from that land and shall be included in the assessment of 1126 

GHG emissions. The emissions arising from the product shall be assessed on the basis of the default 1127 

land use change values provided in PAS 2050:2011 Annex C, unless better data is available. For 1128 

countries and land use changes not included in this annex, the emissions arising from the product 1129 

shall be assessed using the included GHG emissions and removals occurring as a result of direct 1130 

land use change in accordance with the relevant sections of the IPCC (2006). The assessment of the 1131 

impact of land use change shall include all direct land use change occurring not more than 20 years, 1132 

or a single harvest period, prior to undertaking the assessment (whichever is the longer). The total 1133 

GHG emissions and removals arising from direct land use change over the period shall be included 1134 

in the quantification of GHG emissions of products arising from this land on the basis of equal 1135 

allocation to each year of the period. 1136 

1) Where it can be demonstrated that the land use change occurred more than 20 years prior to 1137 

the assessment being carried out, no emissions from land use change should be included in the 1138 

assessment. 1139 

2) Where the timing of land use change cannot be demonstrated to be more than 20 years, or a 1140 

single harvest period, prior to making the assessment (whichever is the longer), it shall be assumed 1141 

that the land use change occurred on 1 January of either: 1142 

○ the earliest year in which it can be demonstrated that the land use change had occurred; 1143 

or 1144 

○ on 1 January of the year in which the assessment of GHG emissions and removals is being 1145 

carried out. 1146 

The following hierarchy shall apply when determining the GHG emissions and removals arising from 1147 

land use change occurring not more than 20 years or a single harvest period, prior to making the 1148 

assessment (whichever is the longer): 1149 

1. where the country of production is known and the previous land use is known, the GHG 1150 

emissions and removals arising from land use change shall be those resulting from the 1151 
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change in land use from the previous land use to the current land use in that country 1152 

(additional guidelines on the calculations can be found in PAS 2050-1:2012); 1153 

2. where the country of production is known, but the former land use is not known, the GHG 1154 

emissions arising from land use change shall be the estimate of average emissions from the 1155 

land use change for that crop in that country (additional guidelines on the calculations can 1156 

be found in PAS 2050-1:2012); 1157 

3. where neither the country of production nor the former land use is known, the GHG 1158 

emissions arising from land use change shall be the weighted average of the average land 1159 

use change emissions of that commodity in the countries in which it is grown. 1160 

Knowledge of the prior land use can be demonstrated using a number of sources of information, 1161 

such as satellite imagery and land survey data. Where records are not available, local knowledge of 1162 

prior land use can be used. Countries in which a crop is grown can be determined from import 1163 

statistics, and a cut-off threshold of not less than 90% of the weight of imports may be applied. 1164 

Data sources, location and timing of land use change associated with inputs to products shall be 1165 

reported. 1166 

Soil carbon storage shall be modelled, calculated and reported as additional environmental 1167 

information.   1168 

The sum of the three sub-categories shall be reported. 1169 

The sub-category ‘Climate change-biogenic’ shall NOT be reported separately. 1170 

The sub-category ‘Climate change-land use and land transformation’ shall NOT be reported separately.  1171 

5.11 Modelling of wastes and recycled content 1172 

The waste of products used during the manufacturing, distribution, retail, the use stage or after use shall 1173 

be included in the overall modelling of the life cycle of the organisation. Overall, this should be modelled 1174 

and reported at the life cycle stage where the waste occurs. This section gives guidelines on how to model 1175 

the End-of-Life of products as well as the recycled content. 1176 

The Circular Footprint Formula is used to model the End-of-Life of products as well as the recycled content 1177 

and is a combination of "material + energy + disposal", i.e.:   1178 

 1179 

Material (𝟏 − 𝐑𝟏)𝐄𝐕 + 𝐑𝟏 × (𝐀𝐄𝐫𝐞𝐜𝐲𝐜𝐥𝐞𝐝 + (𝟏 − 𝐀)𝐄𝐕 ×
𝐐𝐒𝐢𝐧

𝐐𝐩
) + (𝟏 − 𝐀)𝐑𝟐 × (𝐄𝐫𝐞𝐜𝐲𝐜𝐥𝐢𝐧𝐠𝐄𝐨𝐋 − 𝐄𝐕

∗ ×
𝐐𝐒𝐨𝐮𝐭

𝐐𝐏
) 1180 

Energy  (𝟏 − 𝐁)𝐑𝟑 × (𝐄𝐄𝐑 − 𝐋𝐇𝐕 × 𝐗𝐄𝐑,𝐡𝐞𝐚𝐭 × 𝐄𝐒𝐄,𝐡𝐞𝐚𝐭 − 𝐋𝐇𝐕 × 𝐗𝐄𝐑,𝐞𝐥𝐞𝐜 × 𝐄𝐒𝐄,𝐞𝐥𝐞𝐜) 1181 

Disposal (𝟏 − 𝐑𝟐 − 𝐑𝟑) × 𝐄𝐃 1182 

 1183 

 1184 

 1185 
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The Circular Footprint Formula is used to model the End-of-Life of products as well as the recycled content: 1186 

Production burdens (𝟏 − 𝑹𝟏)𝑬𝑽 + 𝑹𝟏 × 𝑬𝒓𝒆𝒄𝒚𝒄𝒍𝒆𝒅 Cradle-to-gate 

Burdens and benefits related to 

secondary materials input 
−(𝟏 − 𝑨)𝑹𝟏 × (𝑬𝒓𝒆𝒄𝒚𝒄𝒍𝒆𝒅 − 𝑬𝑽 ×

𝑸𝑺𝒊𝒏

𝑸𝑷

) 
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Burdens and benefits related to 

secondary materials output 
(𝟏 − 𝑨)𝑹𝟐 × (𝑬𝒓𝒆𝒄𝒚𝒄𝒍𝒊𝒏𝒈𝑬𝒐𝑳 − 𝑬𝑽

∗ ×
𝑸𝑺𝒐𝒖𝒕

𝑸𝑷

) 

Energy recovery (𝟏 − 𝑩)𝑹𝟑 × (𝑬𝑬𝑹 − 𝑳𝑯𝑽 × 𝑿𝑬𝑹,𝒉𝒆𝒂𝒕 × 𝑬𝑺𝑬,𝒉𝒆𝒂𝒕

− 𝑳𝑯𝑽 × 𝑿𝑬𝑹,𝒆𝒍𝒆𝒄 × 𝑬𝑺𝑬,𝒆𝒍𝒆𝒄) 

Disposal (𝟏 − 𝑹𝟐 − 𝑹𝟑) × 𝑬𝑫 

With the following parameters: 1187 

A: allocation factor of burdens and credits between supplier and user of recycled materials. 1188 

B: allocation factor of energy recovery processes: it applies both to burdens and credits. 1189 

Qsin: quality of the ingoing secondary material, i.e. the quality of the recycled material at the point of 1190 

substitution. 1191 

Qsout: quality of the outgoing secondary material, i.e. the quality of the recyclable material at the point of 1192 

substitution. 1193 

Qp: quality of the primary material, i.e. quality of the virgin material. 1194 

R1: it is the proportion of material in the input to the production that has been recycled from a previous 1195 

system. 1196 

R2: it is the proportion of the material in the product that will be recycled (or reused) in a subsequent 1197 

system. R2 shall therefore take into account the inefficiencies in the collection and recycling (or reuse) 1198 

processes. R2 shall be measured at the output of the recycling plant. 1199 

R3: it is the proportion of the material in the product that is used for energy recovery at EoL. 1200 

Erecycled (Erec): specific emissions and resources consumed (per unit of analysis) arising from the recycling 1201 

process of the recycled (reused) material, including collection, sorting and transportation process. 1202 

ErecyclingEoL (ErecEoL): specific emissions and resources consumed (per unit of analysis) arising from the recycling 1203 

process at EoL, including collection, sorting and transportation process. 1204 

Ev: specific emissions and resources consumed (per unit of analysis) arising from the acquisition and pre-1205 

processing of virgin material. 1206 
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E*v: specific emissions and resources consumed (per unit of analysis) arising from the acquisition and pre-1207 

processing of virgin material assumed to be substituted by recyclable materials. 1208 

EER: specific emissions and resources consumed (per unit of analysis) arising from the energy recovery 1209 

process (e.g. incineration with energy recovery, landfill with energy recovery, …). 1210 

ESE,heat and ESE,elec: specific emissions and resources consumed (per unit of analysis) that would have arisen 1211 

from the specific substituted energy source, heat and electricity respectively. 1212 

ED: specific emissions and resources consumed (per unit of analysis) arising from disposal of waste material 1213 

at the EoL of the analysed product, without energy recovery. 1214 

XER,heat and XER,elec: the efficiency of the energy recovery process for both heat and electricity. 1215 

LHV: Lower Heating Value of the material in the product that is used for energy recovery.   1216 
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6. Life cycle stages 1217 

Under section 6.1 the information necessary for developing the life cycle stages 1 to 5 are provided. 1218 

Furthermore, in sections 6.2 to 6.4 the information for life cycle stages 6 to 9 are presented. 1219 

The details of all the information necessary to model each life cycle stage, and the secondary datasets to 1220 

be used per system, are available in the Excel file “PEFCR piping systems_life cycle stages” (PEFCR Excel file) 1221 

downloadable at  1222 

http://ec.europa.eu/environment/eussd/smgp/PEFCR_OEFSR.htm. 1223 

In case one or more of the datasets needed to model a life cycle stage are not available among those 1224 

included in the PEFCR piping systems Excel file, the applicant shall identify an appropriate dataset according 1225 

to the procedure in section 5.6. 1226 

Table 12 below presents the overview with the tables included in PEFCR piping systems Excel file, which 1227 

presents the necessary information for modelling the life cycle stages per system. 1228 

http://ec.europa.eu/environment/eussd/smgp/PEFCR_OEFSR.htm
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Table 12: Overview with the tables included in PEFCR piping systems Excel file, presenting the information necessary for modelling the life cycle 1229 

stages, including secondary datasets, scenarios and default values for each piping system  1230 

NOTE: Special attention to be given to the specific multiplication factors for each material. Details on how it should be done are reported in the PEFCR 1231 

Excel file. 1232 

LCS1 - Pre-processing and acquisition of 
materials for the pipes 

Table C.II. ML pipes: default datasets for the pre-
processing and acquisition of materials and mandatory 
company-specific data for the manufacturing process of 
pipes 

Table D.II. PEX pipes: default datasets for the pre-
processing and acquisition of materials and mandatory 
company-specific data for the manufacturing of pipes 

Table B.I. System materials modelling: application of  the circular footprint formula 

LCS2 - Pre-processing and acquisition of 
materials for the fittings and other pipe 
system components 

Table C.IV. ML components: default datasets for 
materials and manufacturing for fittings and all other 
system componentsfor the ML piping system 

Table D.IV. PEX components: default datasets for 
materials and manufacturing for fittings and all other 
system components for the PEX system 

Table B.I. System materials modelling: application of  the circular footprint formula 

LCS3 - Transport of all materials for 
pipes, fittings and other pipe system 
components to the manufacturers 

Table G.I. Transport - secondary datasets for transportation modes across the supply chain 

Table G.II. Transport materials: default processes and activity data to be collected 

LCS4 - Manufacturing process of pipes 

Table C.II. ML pipes: default datasets for the pre-
processing and acquisition of materials and mandatory 
company-specific data for the manufacturing process of 
pipes* 

Table D.II. PEX pipes: default datasets for the pre-
processing and acquisition of materials and mandatory 
company-specific data for the manufacturing of pipes* 

Table C.III. ML pipes: emissions to be collected for the  
ML pipes manufacturing process* 

Table D.III. PEX pipes: emissions to be collected for the 
PEX pipes manufacturing process* 

Table B.II. Packaging modelling: application of the circular footprint formula 

Table G.III. Transport packaging: default secondary datasets and activity data to be collected for transportation of 
packaging materials used for pipes 

LCS5 - Manufacturing process of fittings 
and all other pipe system components 

Table C.IV. ML components: default datasets for 
materials and manufacturing for fittings and all other 
system componentsfor the ML piping system 

Table D.IV. PEX components: default datasets for 
materials and manufacturing for fittings and all other 
system components for the PEX system 
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Table E.III. Injection moulding: default datasets and activity data to be collected for the manufacturing plastic 
components** 

Table E.IV. Injection moulding: emissions to be collected for the manufacturing process of plastic components** 

Table E.I. Copper alloy fittings: default datasets and activity data to be collected for the manufacturing of copper 
alloy fittings** 

Table E.II. Copper alloy fittings - emissions to be collected for the production of copper alloy fittings** 

Table B.II. Packaging modelling: application of the circular footprint formula 

Table G.III. Transport packaging: default secondary datasets and activity data to be collected for transportation of 
packaging materials used for pipes 

LCS6 - Transport of complete packed 
piping system to the installation site 

Table G.I. Transport - secondary datasets for transportation modes across the supply chain 

Table G.IV. Transport to installation: default secondary datasets and activity data to be collected 

LCS7 - Installation of the piping system 
in the building 

Table F.I. Installation: default inputs and outputs for the installation phase 

Table B.II. Packaging modelling: application of the circular footprint formula 

Table G.V. Transport EOL Packaging: Default secondary datasets and activity data to be collected for 
transportation to EoL of system components and their packaging 

Table H.II. EoL scenarios for packaging materials 

LCS8 - Transport of the piping system 
components to EoL 

Table G.I. Transport - secondary datasets for transportation modes across the supply chain 

Table G.V. Transport EOL: default secondary datasets and activity data to be collected for transportation to EoL of 
system components and their packaging 

LCS9 - EoL treatment of the piping 
system components 

Table H.I. EOL scenarios for system materials 

Table B.I. System materials modelling: application of  the circular footprint formula 

Table G.VI. Subtraction transport to EOL: default datasets to be used at the EoL modelling to avoid double 
counting of transportation of the waste flows 

* Table to be filled for mandatory company-specific data 

**Table to be filled for processes expected to be run by the company 

1233 
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6.1 Pre-processing and acquisition of materials, their transport to the 1234 

manufacturers and corresponding manufacturing processes 1235 

6.1.1 General considerations 1236 

6.1.1.1 Material acquisition and pre-processing 1237 

The applicant shall report the DQR values (for each criterion + total) for all the datasets used. 1238 

Modelling the recycled content (if applicable) 1239 

The following formula is used to model the recycled content: 1240 

(1 − R1)EV + R1 × (AErecycled + (1 − A)EV ×
QSin

Qp
) 1241 

The R1 values applied shall be supply-chain or default as provided in the table above, in relation with 1242 

the DNM. Material-specific values based on supply market statistics are not accepted as a proxy. The 1243 

applied R1 values shall be subject to PEF study verification. 1244 

When using supply-chain specific R1 values other than 0, traceability throughout the supply chain is 1245 

necessary. The following general guidelines shall be followed when using supply-chain specific R1 1246 

values: 1247 

● The supplier information (through e.g., statement of conformity or delivery note) shall be 1248 

maintained during all stages of production and delivery at the converter; 1249 

● Once the material is delivered to the converter for production of the end products, the 1250 

converter shall handle information through their regular administrative procedures; 1251 

● The converter for production of the end products claiming recycled content shall 1252 

demonstrate through his management system the [%] of recycled input material into the 1253 

respective end product(s). 1254 

● The latter demonstration shall be transferred upon request to the user of the end product. 1255 

In case a PEF profile is calculated and reported, this shall be stated as additional technical 1256 

information of the PEF profile. 1257 

● Company-owned traceability systems can be applied as long as they cover the general 1258 

guidelines outlined above.  1259 

6.1.1.2 Manufacturing 1260 

The applicant shall report the DQR values (for each criterion + total) for all the datasets used. 1261 

The secondary datasets can be replaced by specifically collected ones with a higher data quality (i.e. 1262 

a lower DQR score), as per the default datasets substitution rules. All newly created processes shall 1263 

be EF-compliant.  1264 

The waste of products used during the manufacturing shall be included in the modelling. 1265 
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6.1.2 Pre-processing and acquisition of materials for the pipes 1266 

This life cycle stage shall include material extraction and processing as well as processing of 1267 

secondary material (e.g. recycling processes) that are needed for the production of pipes. 1268 

Default data records to be used in modelling are presented in the PEFCR piping systems Excel file, as 1269 

indicated in Table 12. The secondary datasets can be replaced by specifically collected ones with a 1270 

lower DQR score, as per the default datasets substitution rules in section 5.6. Additional ingredients 1271 

specific to the application under study shall be included.  1272 

6.1.3 Transport of all materials for pipes to the manufacturers of the pipes 1273 

All transportation processes across the products supply chain shall be modelled using secondary 1274 

datasets. Activity data to be collected are distance, transport mode, utilisation ratio.  1275 

The list of processes as well as the default activity data to be collected for the transportation of all 1276 

materials used in the system are presented in the PEFCR piping systems Excel file as indicated in Table 1277 

12. Whenever no primary data is available, the default scenarios can be used. In case one or more of 1278 

the processes needed are not among those indicated by default, the approach reported in section 1279 

5.6 shall be applied. 1280 

If the load of the truck is mass limited: a default utilisation ratio of 64% shall be used if the real load 1281 

rate is unknown. This utilisation ratio includes empty return trips. Therefore, empty returns shall not 1282 

be modelled separately. If a specific load rate is used based on primary data, the empty returns shall 1283 

be accounted for. If information about the empty returns is lacking, a default value of 30% shall be 1284 

assumed. 1285 

6.1.4 Manufacturing process of pipes 1286 

Inputs (energy, packaging materials, recipe of materials) and outputs (emissions, waste, co-products) 1287 

related to the production of the pipes, including the ancillary materials, shall be included in this life 1288 

cycle stage. 1289 

6.1.4.1 Process related inputs 1290 

The overview of the data to be collected, indicating the default datasets and the activity data for the 1291 

piping system, as well as the requirements for data collection and the lists with emissions to be 1292 

reported for each system are presented in the PEFCR piping systems Excel file, as indicated in Table 12. 1293 

The period for which data is to be collected is fixed to 1 year. 1294 

6.1.4.2 Inputs related to the packaging for the pipes 1295 

The acquisition of the materials for the packaging, their production process and transportation to 1296 

the manufacturers of the pipes shall be included in the manufacturing stage. This shall include the 1297 

material extraction and processing as well as processing of secondary material (e.g. recycling 1298 
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processes) needed for the production of the packaging materials, and the production process of the 1299 

packaging materials. 1300 

Default data records to be used in modelling of the materials are presented in the PEFCR piping systems 1301 

Excel file, as indicated in Table 12. An overview of the modelling of packaging materials using the 1302 

circular footprint formula is provided. The circular footprint formula has to be applied for modelling 1303 

of the production of the different packaging materials and the related transportation steps. The used 1304 

datasets and the application of the circular footprint formula is presented using the same structure 1305 

as for the main materials.  1306 

Wherever not already included in the materials dataset for plastic packaging, the default datasets to 1307 

be used to model the production process for plastic packaging is the film extrusion dataset indicated 1308 

in the table.  1309 

Reusable packaging shall account for the additional energy and resource used for cleaning, repairing 1310 

or refilling.  1311 

For the transportation of the packaging materials to production plants semi-specific data may be 1312 

used. Activity data to be collected for the transport of packaging materials to production plants are 1313 

distance, transport mode, utilisation ratio. When not available, the default scenario that shall be 1314 

used is provided in the PEFCR piping systems Excel file, as indicated in Table 12.  1315 

6.1.4.3 Outputs - production waste from the manufacturing process 1316 

and packaging waste 1317 

Production waste and packaging waste related to the production of pipes need to be transported 1318 

over an average distance from the producers of the pipes to a specific waste treatment facility. The 1319 

list of processes as well as the default activity data to be collected for the transport to end of life for 1320 

the production waste are detailed in the PEFCR piping systems Excel file, as indicated in Table 12. 1321 

The EoL treatment scenarios for packaging materials shall apply unless specific scenarios are 1322 

available. For the packaging that is reused, the reuse rate determines the quantity of packaging 1323 

material (per product sold) to be treated at end of life. The amount of packaging treated at end of 1324 

life shall be calculated by dividing the actual weight of the packaging by the number of times this 1325 

packaging was reused. The list of processes as well as the default activity data to be collected are 1326 

detailed in the PEFCR piping systems Excel file, as indicated in Table 12. 1327 

If Euro-flat pallets are used, they are considered as being used 25 times25.  1328 

                                                 
25 PEF Guidance 6.3, Section 7.16.2 
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6.1.5 Pre-processing and acquisition of materials for the fittings and other 1329 

pipe system components  1330 

This life cycle stage shall include material extraction and processing as well as processing of 1331 

secondary material (e.g. recycling processes) for the production of fittings and all other pipe system 1332 

components). 1333 

Default data records to be used in modelling are presented in the PEFCR piping systems Excel file, as 1334 

indicated in Table 12. 1335 

6.1.6 Manufacturing process of the system components 1336 

Inputs (energy, recipe of materials) and outputs (emissions, waste, co-products) related to the 1337 

production of the system components, including the ancillary materials shall be included in this life 1338 

cycle stage. The overview of the data to be collected, indicating the default datasets and the activity 1339 

data are presented in the PEFCR piping systems Excel file, as indicated in Table 12. Appropriate 1340 

attention shall be paid to the situation when the components are under the operational control (level 1341 

1 of influence) of the PEF applicant (or not), for which specific requirements for data collection and 1342 

lists with emissions to be reported apply. 1343 

The period for which data is to be collected is fixed to 1 year. 1344 

6.1.7 Transport of all materials for fittings and other pipe system 1345 

components to the manufacturers of the fittings and other pipe system components 1346 

All transportation processes across the products supply chain shall be modelled using secondary 1347 

datasets. Activity data to be collected are distance, transport mode, utilisation ratio.  1348 

The list of processes as well as the default activity data to be collected for the transportation of all 1349 

materials used in the system are presented in the PEFCR piping systems Excel file as indicated in Table 1350 

12. Whenever no primary data is available, the default scenarios can be used. In case one or more of 1351 

the processes needed are not among those indicated by default, the approach reported in section 1352 

5.6 shall be applied.  1353 
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6.2 Distribution stage - Transport of complete packed piping system to 1354 

the installation site 1355 

The transport from factory to final client (including consumer transport) shall be modelled within 1356 

this life cycle stage. The final client is defined as the end user at the installation side. 1357 

In case supply-chain-specific information is available for one or several transport parameters, they 1358 

may be applied following the Data Needs Matrix. 1359 

The applicant shall report the DQR values (for each criterion + total) for all the datasets used. 1360 

The waste of products during the distribution and retail shall be included in the modelling.   1361 

All transportation processes across the products supply chain shall be modelled using secondary 1362 

datasets. Activity data to be collected are distance, transport mode, utilisation ratio. Whenever no 1363 

primary data is available, the default scenario’s can be used. 1364 

The list of processes as well as the default activity data to be collected for the transportation to 1365 

installation site of all materials used in the system are presented in the PEFCR piping systems Excel file 1366 

as indicated in Table 12. Whenever no primary data is available, the default scenarios can be used. 1367 

In case one or more of the processes needed are not among those indicated by default, the approach 1368 

reported in section 5.6 shall be applied. 1369 

If the load of the truck is mass limited: a default utilisation ratio of 64% shall be used if the real load 1370 

rate is unknown. This utilisation ratio includes empty return trips. Therefore, empty returns shall not 1371 

be modelled separately. If a specific load rate is used based on primary data, the empty returns shall 1372 

be accounted for. If information about the empty returns is lacking, a default value of 30% shall be 1373 

assumed. 1374 

6.3 Installation of the piping system in the building 1375 

This life cycle stage shall include all input and output flows involved during the installation of the 1376 

piping system. The inputs and outputs of processes as well as the default activity data to be 1377 

considered for the installation phase are presented in the PEFCR piping systems Excel file as indicated 1378 

in Table 12. 1379 

Thus, all waste, all energy consumption, use of any other resource or any other flow26 shall be 1380 

reported in this life cycle stage. Reporting of the waste flows shall include all the different related 1381 

steps, from its collection at the building site until its End-of-Life. Default scenario for the transport 1382 

of the packaging waste to EOL as well as the EoL treatment scenarios for packaging materials 1383 

provided in section in the PEFCR piping systems Excel file, as indicated in Table 12 shall apply unless 1384 

specific scenarios are available.  1385 

                                                 
26 Watrer for testing is excluded from system boundaries 
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Installation of the piping system in the building is considered to be performed according to good and 1386 

environmentally sound installation practices. Therefore, no cutting waste is generated. 1387 

Whenever no primary data is available, the default scenarios can be used. In case one or more of the 1388 

processes needed are not among those indicated by default, the approach reported in section 5.6 1389 

shall be applied. 1390 

6.4 End of life of the piping system 1391 

The End-of-Life stage is a life cycle stage that in general includes the waste of the product in scope, 1392 

such as the food waste, primary packaging, or the product left at its end of use. 1393 

The applicant shall report the DQR values (for each criterion + total) for all the datasets used. 1394 

The end of life shall be modelled using the formula and guidance provided in chapter5.11 of this 1395 

PEFCR together with the default parameters listed in the PEFCR Excel file. 1396 

Before selecting the appropriate R2 value, an evaluation for recyclability of the material shall be done 1397 

and the PEF study shall include a statement on the recyclability of the materials/products. The 1398 

statement on the recyclability shall be provided together with an evaluation for recyclability that 1399 

includes evidence for the following three criteria (as described by ISO 14021:1999, section 7.7.4 1400 

'Evaluation methodology'): 1401 

1. The collection, sorting and delivery systems to transfer the materials from the source to the 1402 

recycling facility are conveniently available to a reasonable proportion of the purchasers, 1403 

potential purchasers and users of the product; 1404 

2. The recycling facilities are available to accommodate the collected materials; 1405 

3. Evidence is available that the product for which recyclability is claimed is being collected and 1406 

recycled. 1407 

Point 1 and 3 can be proven by recycling statistics (country specific) derived from industry 1408 

associations or national bodies. Approximation to evidence at point 3 can be provided by applying 1409 

for example the design for recyclability evaluation outlined in EN 13430 Material recycling (Annexes 1410 

A and B) or other sector-specific recyclability guidelines if available27. 1411 

Following the evaluation for recyclability, the appropriate R2 values (supply-chain specific or default) 1412 

shall be used. If one criteria is not fulfilled or the sector-specific recyclability guidelines indicate a 1413 

limited recyclability an R2 value of 0% shall be applied. 1414 

Company-specific R2 values (measured at the output of the recycling plant) shall be used when 1415 

available. If no company-specific values are available and the criteria for evaluation of recyclability 1416 

are fulfilled (see below), application-specific R2 values shall be used as listed in the table below,  1417 

● If an R2 value is not available for a specific country, then the European average shall be used. 1418 

                                                 
27 E.g. the EPBP design guidelines (http://www.epbp.org/design-guidelines), or Recyclability by design 

(http://www.recoup.org/) 

http://www.epbp.org/design-guidelines
http://www.recoup.org/
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● If an R2 value is not available for a specific application, the R2 values of the material shall be 1419 

used (e.g. materials average). 1420 

● In case no R2 values are available, R2 shall be set equal to 0 or new statistics may be generated 1421 

in order to assign an R2 value in the specific situation.  1422 

The applied R2 values shall be subject to the PEF study verification. 1423 

6.4.1 Dismantling of the piping system in the building after 50 years of reference service 1424 

life time 1425 

The dismantling of the piping sytem in the building after 50 years of reference service life time is 1426 

excluded in PEF studies for hot and cold water supply piping systems, being identified as a cut-off 1427 

process. Impacts of this life cycle stage have been identified as negligible during the screening studies 1428 

and confirmed by the supporting studies. 1429 

6.4.2 Transport of the piping system components (pipes, fittings and other pipe system 1430 

components) to EOL 1431 

Default scenario for the transport of the piping system components (pipes, fittings and other pipe 1432 

system components) to EOL is presented in the PEFCR piping systems Excel file as indicated in Table 12. 1433 

Whenever no primary data is available, the default scenarios can be used. In case one or more of the 1434 

processes needed are not among those indicated by default, the approach reported in section 5.6 1435 

shall be applied. 1436 

6.4.3 EOL treatment of the piping system components (pipes, fittings and other pipe 1437 

system components) 1438 

For the pipes, fittings and other components the default EoL scenario presented below shall be 1439 

considered when specific scenarios are not available, depending on the type of component:  1440 

 The components that consists of plastics28: 45,25% incinerated and 54,75% landfilled29. 1441 

o Exception: in situation when small metal parts are part of mainly plastic components 1442 

(such as fittings) the entire component (with the metal parts included) will follow 1443 

the EoL scenario of the plastic component. Below are examples of such situations 1444 

based on the template BoM/BoC.  1445 

 Stainless steel (45,25% incineration + 54,75% landfill) – as part of PPSU 1446 

fittings 1447 

 Aluminium (45,25% incineration + 54,75% landfill) – as part of the ML pipe. 1448 

                                                 
28 Some materials have more than one end-of-life route, depending on their application. For example in the copper alloy fitting for the 

multilayer system a small part of polyamide (PA) is used in the metal fitting. The metal part of the fitting will go for 95% to recycling and 

for 5% to landfill. It is assumed that the small PA part in the fitting is incinerated within the melting furnace of the metal recycling facility, 

as it is highly unlikely to be removed from the fitting at the dismanteling of the system. The EoL for this small amount of PA is covered by 

‘PA (95% incineration + 5% landfill)’. Other option for the EoL scenario for PA is ‘PA (45,25% energy recovery + 54,75% landfill)’. In this 

case the fitting is mainly or completely made of plastic materials which follow the end-of-life scenario 45,25% to incineration with energy 

recovery and 54,75% to landfill. 

29 Scenario is based on information provided by PlasticsEurope (2016). 
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 The components that consists of metals: 95% recycled and 5% landfilled (deviation from 1449 

Annex C justified by the practice on the ground, as 5% metals that cannot be sent to recycling 1450 

will never be sent to incineration but to landfill); 1451 

o Exception: in situation when small plastic parts are part of mainly metal components 1452 

(such as copper alloy fittings) the entire component (with the plastic parts included) 1453 

will follow the EoL scenario of the metal component. Below are examples of such 1454 

situations based on the template BoM/BoC.  1455 

 PA (95% incineration without energy recovery  during the recycling process 1456 

of the metal + 5% landfill) 30 – as part of copper alloy fittings; 1457 

 EPDM (95% incineration without energy recovery  during the recycling 1458 

process of the metal + 5% landfill) 31 – as part of copper alloy fittings; 1459 

o Exception: in situation when small metal parts are part of mainly metal components 1460 

(such as copper alloy fittings) the entire component (with the metal parts included) 1461 

will follow the EoL scenario of the main component. Below are examples of such 1462 

situations based on the template BoM/BoC.  1463 

 Aluminium (95% incineration without energy recovery + 5% landfill), as part 1464 

of production scrap of copper alloy fittings); 1465 

 Stainless steel (95% incineration without energy recovery + 5% landfill), part 1466 

of copper alloy fittings).  1467 

 Metals contained in the pipes: % of aluminium recovery from incinerator bottom ash (if any) 1468 

shall be documented. 1469 

The modelling of alternative End-of-Life treatment is only possible for production waste and 1470 

packaging waste and shall be documented and justified. 1471 

Default data records to be used in modelling are presented in the PEFCR piping systems Excel file as 1472 

indicated in Table 12. To be noted that landfilling and incineration EF datasets are aggregated 1473 

datasets, with EoL transport scenario included. However, in this PEFCR a separate modelling of End 1474 

of Life transport and End of Life treatment are specified. To avoid double counting and to be able to 1475 

use the available datasets, the impact of transport shall be subtracted from the EF End of Life 1476 

treatment datasets when needed. The following steps shall be applied: 1477 

 For the corresponding EoL treatment check if the transport processes named converter 1478 
are used. 1479 

 If the two converter processes are passenger car and transport converter then the 1480 
transport shall be subtracted in the amounts as indicated in the PEFCR piping systems Excel 1481 

file. 1482 

                                                 
30 Explanation on the EoL of the materials that are included in the copper alloy fittings: 

 Recycling: 95% 

 Landfill: 5% 

 The copper alloy fittings consist mainly of copper alloy, but contain in addition to copper alloy, aluminium, stainless steel, PA 

and EPDM. Only the copper alloy is considered to be recovered and recycled. The other parts are modelled as being incinerated 

in the melting furnace (for recycling of copper) or go to landfill (5% of the cases) and the remaing 95% is incinerated (during 

recycling of copper). No credits for energy recovery are given. 

31 Idem above 
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7. PEF results 1483 

The following section shows the characterised, normalised and weighted results of the benchmark 1484 

for the hot and cold water supply piping system in a building. Use phase is excluded from the system 1485 

boundaries therefore the results are provided only for this situation, with excluded use stage. 1486 

7.1 Benchmark values 1487 

Table 13: Characterised benchmark values for the hot and cold water supply plastic piping 1488 

systems in buildings representative product 1489 

Impact category Unit  Life cycle excl. use 

stage 

Climate change 

kg CO2 eq 

2,66E+02 

Climate change - biogenic -2,73E-01 

Climate change – land use and land 

transformation 
1,36E-01 

Ozone depletion kg CFC-11 eq 1,36E-05 

Particulate matter disease 

incidence 
1,40E-05 

Ionising radiation, human health kBq U235
 eq 3,92E+01 

Photochemical ozone formation, human 

health 

kg NMVOC eq 
5,25E-01 

Acidification mol H+ eq 8,46E-01 

Eutrophication, terrestrial mol N eq 1,76E+00 

Eutrophication, freshwater kg P eq  2,08E-03 

Eutrophication, marine kg N eq  1,69E-01 

Land use Dimensionless 

(pt) 
6,34E+02 

Water use m3 world eq 3,58E+01 

Resource use, minerals and metals kg Sb eq 1,47E-03 

Resource use, fossils MJ 4,67E+03 

Table 14: Normalised benchmark values for the hot and cold water supply plastic piping 1490 

systems in buildings representative product 1491 

Impact category Life cycle  

excl. use stage 

Climate change 3,42E-02 

Ozone depletion 5,83E-04 

Particulate matter 2,19E-02 
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Impact category Life cycle  

excl. use stage 

Ionising radiation, human health 9,30E-03 

Photochemical ozone formation, human health 1,29E-02 

Acidification 1,52E-02 

Eutrophication, terrestrial 9,94E-03 

Eutrophication, freshwater 8,17E-04 

Eutrophication, marine 5,97E-03 

Land use 4,77E-04 

Water use 3,11E-03 

Resource use, minerals and metals 2,53E-02 

Resource use, fossils 7,16E-02 

 1492 

Table 15: Weighted benchmark values for the hot and cold water supply plastic piping 1493 

systems in buildings representative product 1494 

Impact category Life cycle  

excl. use stage 

Climate change 7,59E-03 

Ozone depletion 3,93E-05 

Particulate matter 2,09E-03 

Ionising radiation, human health 4,99E-04 

Photochemical ozone formation, human health 6,60E-04 

Acidification 1,01E-03 

Eutrophication, terrestrial 3,89E-04 

Eutrophication, freshwater 2,41E-05 

Eutrophication, marine 1,86E-04 

Land use 4,01E-05 

Water use 2,81E-04 

Resource use, minerals and metals 2,05E-03 

Resource use, fossils 6,38E-03 

7.1.1 Range in which results could be seen as not being significantly different in 1495 

comparisons or comparative assertions 1496 

The TS opted for a single benchmark as this PEFCR is not meant to be used for comparisons within 1497 

and among different PEX systems or different Multilayer piping systems for hot and cold water supply 1498 

plastic piping systems in buildings. Comparisons shall only be made directly against the benchmark 1499 

and shall be based on the requirements outlined in this PEFCR, considering the life cycle stages as 1500 

described in this PEFCR. 1501 
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7.2 PEF profile 1502 

The applicant shall calculate the PEF profile of its product in compliance with all requirements 1503 

included in this PEFCR. The following information shall be included in the PEF report:  1504 

- full life cycle inventory; 1505 

- characterised results in absolute values, for all impact categories (including toxicity; as a 1506 

table); 1507 

- normalised and weighted result in absolute values, for all impact categories (including 1508 

toxicity; as a table); 1509 

- the aggregated single score in absolute values. 1510 

Together with the PEF report, the applicant shall develop an aggregated EF-compliant dataset of its 1511 

product in scope. This dataset shall be made available on the EF node 1512 

(http://eplca.jrc.ec.europa.eu/EF-node). The disaggregated version may stay confidential.  1513 

7.3 Additional technical information 1514 

No additional technical information are required. 1515 

7.4 Additional environmental information 1516 

Biodiversity is relevant for most applications so it may also be for piping systems. There is, however, 1517 

no scientifically sound methodology to address this issue specifically. The PEF results for Climate 1518 

Change; Acidification; Photochemical ozone creation, Eutrophication – terrestrial; Eutrophication – 1519 

aquatic (freshwater); Eutrophication – aquatic (marine); Water scarcity; and Land use collectively 1520 

address potential impacts on biodiversity. As biodiversity impacts may also arise from site-based 1521 

practices rather than material/energy flows, it might be possible in the future to indicate under 1522 

Additional Environmental Information if a material risk of biodiversity impacts resulting from site-1523 

based practices is identified. In most jurisdictions, production operations assess potential 1524 

biodiversity impacts through Environmental Impact Assessment and as part of their license to 1525 

operate have management plans in place where appropriate. 1526 

Biodiversity is therefore not further addressed in the PEFCR of pipes, fittings and other pipe system 1527 

components as a separate additional aspect.   1528 
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8. Verification 1529 

The verification of an EF study/report carried out in compliance with this PEFCR shall be done 1530 
according to all the general requirements included in Section 8 of the PEFCR Guidance 6.3 and the 1531 
requirements listed below. 1532 
 1533 
The verifier(s) shall verify that the EF study is conducted in compliance with this PEFCR. 1534 
These requirements will remain valid until an EF verification scheme is adopted at European level or 1535 
alternative verification approaches applicable to EF studies/report are included in existing or new 1536 
policies. 1537 
 1538 
The verifier(s) shall validate the accuracy and reliability of the quantitative information used in the 1539 

calculation of the study. As this can be highly resource intensive, the following requirements shall be 1540 

followed: 1541 

 the verifier shall check if the correct version of all impact assessment methods was used. For 1542 

each of the most relevant impact categories, at least 50% of the characterisation factors (for 1543 

each of the most relevant EF impact categories) shall be verified, while all normalisation and 1544 

weighting factors of all ICs shall be verified. In particular, the verifier shall check that the 1545 

characterisation factors correspond to those included in the EF impact assessment method 1546 

the study declares compliance with32; 1547 

 all the newly created datasets  shall be checked on their EF compliancy (for the meaning of 1548 

EF compliant datasets refer to Annex H of the Guidance). All their underlying data 1549 

(elementary flows, activity data and sub processes) shall be validated; 1550 

 the aggregated EF-compliant dataset of the product in scope (meaning, the EF study) is 1551 

available on the EF node (http://eplca.jrc.ec.europa.eu/EF-node). 1552 

 for at least 70% of the most relevant processes in situation 2 option 2 of the DNM, 70% of 1553 

the underlying data shall be validated. The 70% data shall including all energy and transport 1554 

sub processes for those in situation 2 option 2; 1555 

 for at least 60% of the most relevant processes in situation 3 of the DNM, 60% of the 1556 

underlying data shall be validated; 1557 

 for at least 50% of the other processes in situation 1, 2 and 3 of the DNM, 50% of the 1558 
underlying data shall be validated; 1559 

 correct implementation of the CFF formula, with particular attention to the datasets in which 1560 
the formula is already included in the dataset;  1561 

 check the use and source of primary data on pipes manufacturing, when a fitting producer 1562 
is carrying out the PEF study; 1563 

 the design of the system shall be verified to ensure compliance with the EN 806 standard 1564 

 Any deviations from the benchmark (e.g. the use of fittings of different materials then 1565 
included in template BOM/BOC, and the inclusion of coating for pipes) shall be verified. 1566 

In particular, it shall be verified for the selected processes if the DQR of the process satisfies the 1567 

minimum DQR as specified in the DNM. 1568 

                                                 
32 Available at: http://eplca.jrc.ec.europa.eu/LCDN/developer.xhtml 
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The selection of the processes to be verified for each situation shall be done ordering them from the 1569 

most contributing to the less contributing one and selecting those contributing up to the identified 1570 

percentage starting from the most contributing ones. In case of non-integer numbers, the rounding 1571 

shall be made always considering the next upper integer.   1572 

These data checks shall include, but should not be limited to, the activity data used, the selection of 1573 

secondary sub-processes, the selection of the direct elementary flows and the CFF parameters. For 1574 

example, if there are 5 processes and each one of them includes 5 activity data, 5 secondary datasets 1575 

and 10 CFF parameters, then the verifier(s) has to check at least 4 out of 5 processes (70%) and, for 1576 

each process, (s)he shall check at least 4 activity data (70% of the total amount of activity data), 4 1577 

secondary datasets (70% of the total amount of secondary datasets), and 7 CFF parameters (70% of 1578 

the total amount of CFF parameters), i.e. the 70% of each of data that could be possible subject of 1579 

check.  1580 

The verification of the EF report shall be carried out by randomly checking enough information to 1581 

provide reasonable assurance that the EF report fulfils all the conditions listed in section 8 of the 1582 

PEFCR Guidance.  1583 
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ANNEXES 1622 

ANNEX 1 - List of EF normalisation and weighting factors 1623 

Global normalisation factors are applied within the EF. The normalisation factors as the global impact 1624 

per person are used in the EF calculations. 1625 

Impact 
category 

Unit 
Normalisati

on factor 

 
Normalisati

on factor 
per person 

Impact 
assessme

nt 
robustne

ss 

Inventory 
coverage 

completen
ess 

Inventor
y 

robustne
ss 

Comment 

Climate 
change 

kg CO2 

eq 
5.35E+13 7.76E+03 I II I   

Ozone 
depletion 

kg CFC-
11 eq 

1.61E+08 2.34E-02 I III II   

Human 
toxicity, 
cancer 

CTUh 2.66E+05 3.85E-05 II/III III III   

Human 
toxicity, 
non-cancer 

CTUh 3.27E+06 4.75E-04 II/III III III   

Particulate 
matter 

disease 
inciden
ce 

4.39E+06 6.37E-04 I  I/II I  /II 

NF 
calculation 
takes into 
account 
the 
emission 
height 
both in the 
emission 
inventory  
and in the 
impact 
assessmen
t 

Ionising 
radiation, 
human 
health 

kBq 
U235

 eq  
2.91E+13 4.22E+03 II II III   

Photochemic
al ozone 
formation, 
human 
health 

kg 
NMVOC 

eq 
2.80E+11 4.06E+01 II III I/II   

Acidification 
mol H+ 

eq 

3.83E+11 5.55E+01 
II II I/II 

  
    

Eutrophicati
on, 
terrestrial  

mol N 

eq 
1.22E+12 1.77E+02 II II I/II   
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Eutrophicati
on, 
freshwater  

kg P eq 1.76E+10 2.55E+00 II II III   

Eutrophicati
on, marine 

kg N eq 1.95E+11 2.83E+01 II II II/III   

Land use pt 9.20E+15 1.33E+06 III II I  I 

The NF is 
built by 
means of 
regionalis
ed CFs. 

Ecotoxicity, 
freshwater 

CTUe 8.15E+13 1.18E+04 II/III III III   

Water use 
m3 
world eq  

7.91E+13 1.15E+04 III I II 

The NF is 
built by 
means of 
regionalis
ed CFs. 

Resource 
use, fossils 

MJ 4.50E+14 6.53E+04 III 

I II 

  

Resource 
use, 
minerals and 
metals 

kg Sb eq 3.99E+08 5.79E-02 III   

Weighting factors for Environmental Footprint 1626 

 

Aggregated 
weighting 

set  

Robustness 
factors Calculation 

Final weighting 
factors  

WITHOUT TOX CATEGORIES 

(50:50) (scale 1-0.1) 

A B C=A*B C scaled to 100 

Climate change 15.75 0.87 13.65 22.19 

Ozone depletion 6.92 0.6 4.15 6.75 

Particulate matter  6.77 0.87 5.87 9.54 

Ionizing radiation, human 
health 

7.07 0.47 3.3 5.37 

Photochemical ozone 
formation, human health 

5.88 0.53 3.14 5.1 

Acidification 6.13 0.67 4.08 6.64 

Eutrophication, terrestrial 3.61 0.67 2.4 3.91 

Eutrophication, freshwater 3.88 0.47 1.81 2.95 

Eutrophication, marine 3.59 0.53 1.92 3.12 

Land use 11.1 0.47 5.18 8.42 

Water use 11.89 0.47 5.55 9.03 

Resource use, minerals 
and metals  

8.28 0.6 4.97 8.08 

Resource use, fossils 9.14 0.6 5.48 8.92 
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ANNEX 2 - Check-list for the PEF study  1627 

Each PEF study shall include this annex, completed with all the requested information. 1628 

ITEM Included in the study 

(Y/N) 

Section Page 

[This column shall list all 

the items that shall be 

included in PEF studies. 

One item per row shall 

be listed.] 

[The PEF study shall 

indicate if the item is 

included or not in the 

study] 

[The PEF study shall 

indicate in which 

section of the study the 

item is included ] 

[The PEF study shall 

indicate in which page 

of the study the item is 

included ] 

Summary    

General information 

about the product 

   

 

General information 

about the company 

   

Diagram with system 

boundary and 

indication of the 

situation according to 

DNM 

   

List and description of 

processes included in 

the system boundaries 

   

List of co-products, by-

products and waste 

   

List of activity data used    

List of secondary 

datasets used 
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ITEM Included in the study 

(Y/N) 

Section Page 

Data gaps    

Assumptions    

Scope of the study    

(sub)category to which 

the product belongs 

   

DQR calculation of each 

dataset used for the 

most relevant 

processes and the new 

ones created. 

   

DQR (of each criteria 

and total) of the study 

   

  1629 
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ANNEX  3 - Critical review report of the PEFCR 1630 

The current PEFCR included initially 3 products, copper, Multilayer (PEX or PE-RT/Aluminium/PEX or 1631 
PE-RT) and PEX  systems. The data for the copper system came from the European Copper Institute, 1632 
who was part of the TS as follows: 1633 
 1634 

ECI  
(The 
European 
Copper 
Institute): 
 

Trade/industrial

/sectoral 

association at 

EU level 

 Laia Perez Simbor (ECI); 
 

 Nigel Cotton (ECI); 
 

 Ladji Tikana (ECI); 
 

 Frank Otten replacing 
Heinrich Rausch 
(KME); 

 Stefan Priggemeyer 
(Wieland); 

 Rolf Werner (Wieland). 

 January 2014 - 
September 2017 

 January 2014 – 
September 2018 

 January 2014 – 
September 2018 

 January 2014 – 
September 2018 
 

 January 2014 – 
September 2018 

 January 2014 – 
September 2018 

 1635 
However on the 28 August 2018 ECI announced their intention to withdraw from the pilot, and the 1636 
letter of withdrawal was officially submitted on 11 September 2018. ECI does not endorse this final 1637 
PEFCR, however their contribution to the document was relevant throughout the process. 1638 
 1639 
The critical review of the PEFCR was done on the draft PEFCR v6.1, in which the representative 1640 
product included the 3 products, copper, Multilayer (PEX or PE-RT/Aluminium/PEX or PE-RT) and PEX  1641 
systems. The comments from the reviewers were fully answered and accepted for this version of the 1642 
PEFCR. 1643 
 1644 
Under these circumstances TEPPFA decided to continue the PEF pilot with the two plastic systems 1645 
only. Consequently the PEFCR and the model were adjusted to remove all references to the copper 1646 
system. All the requirements, scenarios, assumptions that existed in the draft PEFCR v6.1 remained 1647 
unchanged, and only the results (benchmark, normalised and weighted results and the most relevant 1648 
impact categories, lifecycle phases and processes) changed in line with the updated representative 1649 
product. Considering this limited change to the core of the PEFCR, after reviewing the updated 1650 
version with only the 2 plastic systems, the EC advised that no additional critical review was 1651 
necessary.  1652 
 1653 
Below the critical review panel report of the PEFCR is included, with all findings of the review process 1654 
and the actions taken by the TS to answer the comments of the reviewers.  1655 
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ANNEX  4 - Other Annexes 1656 

ANNEX 4.I – Representative product and PEF screening studies 1657 

The document describing the representative product of the PEF pilot hot and cold water piping 1658 

systems in the building approved by the SC, as well as the background and results of the PEF 1659 

screening studies can be downloaded from the PEF wiki page:  1660 

https://webgate.ec.europa.eu/fpfis/wikis/display/EUENVFP/Stakeholder+workspace%3A+PEFCR+pi1661 

lot+Hot+and+cold+water+supply+pipes  1662 

https://webgate.ec.europa.eu/fpfis/wikis/display/EUENVFP/Stakeholder+workspace%3A+PEFCR+pilot+Hot+and+cold+water+supply+pipes
https://webgate.ec.europa.eu/fpfis/wikis/display/EUENVFP/Stakeholder+workspace%3A+PEFCR+pilot+Hot+and+cold+water+supply+pipes
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ANNEX 4.II – Elements excluded from the reference flow and the system boundaries, 1663 

as well as based on cut-off rules  1664 

The elements that are excluded from the reference flow and the system boundaries are listed 1665 

below: 1666 

 Insulation of the plastic piping system for hot and cold water supply due to the following 1667 

facts: 1668 

o The construction products regulation mentions on page 1 point 433: 1669 
“Member States have introduced provisions, including requirements, relating not only 1670 

to safety of buildings and other construction works but also to health, durability, energy 1671 

economy, and protection of the environment, economic aspects, and other important 1672 

aspects in the public interest.”(European Commission, 2011); 1673 

o This relates to individual national solutions about the insulation within the building 1674 

structure, e.g. national laws, regulations or rules about the way of energy saving 1675 

measures; 1676 

o National design principles for pipe insulation have taken care about national climates. 1677 

Therefore requirements for insulation thickness and thermal conductivity are not 1678 

harmonised; 1679 

o Therefore the pipe insulation is not covered, because regional and/or national aspects 1680 

do not allow to create an average "value" for the pipe insulation across Europe. 1681 

 Water meter and shut off valves due to the following facts: 1682 

o Water meters are mainly mandatory and have to fulfil various requirements in 1683 

accordance to the modelling for equipment design (MED), but the dimensioning of the 1684 

water meter is bound to the max possible volume flow, which is directly linked to the 1685 

number of persons living in these flats.  1686 

o The number and type of shut valves are bound to local, regional or national installation 1687 

codes. Therefore an average amount and type could not be judged and is not 1688 

mentioned. 1689 

Technical specifications: 1690 

o A range of specific standards and regulations are in place across the EU which cover 1691 

the requirements for the performance of piping systems used for the supply of 1692 

drinking water.  1693 

o Additional statutory requirements at member state level also apply to the health and 1694 

hygiene aspects of all piping system materials which are in contact with drinking 1695 

water. 1696 

o For the purposes of this PEFCR it is assumed that systems meet all the relevant 1697 

performance requirements and have been approved for drinking water applications 1698 

approprite for the markets in which they are sold. Accordingly confirmation of 1699 

compliance with these requirements does not form part of the scope of the PEFCR. 1700 

                                                 
33 REGULATION (EU) No 305/2011 OF THE EUROPEAN PARLIAMENT AND OF THE COUNCIL of 9 March 2011 laying down harmonised 
conditions for the marketing of construction products and repealing Council Directive 89/106/EEC  
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According to this PEFCR, the following life cycle stages/ processes are excluded based on the cut-off 1701 

rule:  1702 

 The use stage of the piping system in the building; 1703 

 The dismantling of the piping system in the building after 50 years of reference service life 1704 

time. 1705 

The reasons for exclusion of these life cycle stages are explained below: 1706 

 The use stage includes both the functioning and the maintenance. For all pipe systems 1707 

considered in this PEFCR maintenance is not needed during the 50 years of reference 1708 

service life time. The functioning of the piping system is product independent and it is not 1709 

relevant to the product under study. In fact, the life span of the pipes is limited by the 1710 

building life span and not by the design of the pipes or by their installation. Moreover, it 1711 

was found that the heat loss is independent of the piping systems considered under the 1712 

scope of this PEFCR.  Full details on the reasons for excluding the use stage from the system 1713 

boundaries can be found in Annex 4.III – Assumptions related to the exclusion of the use 1714 

stageof this PEFCR;.  1715 

 The dismantling stage of the piping system after 50 years of reference service life time only 1716 

generates a neglible impact and can therefore be excluded from the system boundaries. 1717 

This conclusion has been drawn from the PEF screening studies and the PEF supporting 1718 

studies.  1719 
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Annex 4.III – Assumptions related to the exclusion of the use stage 1720 

Introduction 1721 

A Life Cycle Assessment from cradle to grave, as described in the PEFCR guidance, shall take into 1722 

consideration all the life cycle stages of the system, including production / manufacturing of 1723 

materials, transportation, installation, use stage and End-of-Life stage. 1724 

For hot and cold water supply plastic piping systems, the use stage looks like a relevant stage since 1725 

at first sight it seems there is a heat loss through the pipe wall over 50 years. However after detailed 1726 

investigations the TS has decided to exclude the use stage based on the following two results: 1727 

1. It was found that the heat loss is independent of the piping systems considered under the 1728 

scope of this PEFCR. The rules from the TAB paper on the use stage (version 5.1) have been 1729 

applied (including table 1 in that TAB paper describing the PEFCR guidelines for the use stage). 1730 

Since the use stage of the installed piping systems for hot and cold water supply piping systems 1731 

is product independent, this stages is excluded from the PEFCR model. 1732 

2. Each internal thermal loss within a building, including the heat transfer through the wall of the 1733 

piping system contributes to maintain the temperature inside the thermal building envelope.  1734 

The details of the investigation which lead to the above mentioned results are presented below. 1735 

1) Heat loss through the pipe wall is independent of the piping system 1736 

The first driver that affects the thermal loses is the size of the pipe. Heat transfer increases with 1737 

larger radius (e.g. surface). Further it is also affected by the material of the tube. 1738 

An additional insulation layer is a key parameter to the final thermal loses. The European standard 1739 

EN 806 Part 2 “Specification for installations inside buildings conveying water for human 1740 

consumption – Design (2005)” in clause 9 requires an insulation of water pipes, but does not give 1741 

details about the type of the insulation to be used, the requirements being independent from the 1742 

pipe material. 1743 

The German supplemental to the standard European EN 806-2, DIN 1988-200 „Code of practice for 1744 

drinking water installations – Planning, components, apparatus, materials (2012) in table 9 sets 1745 

clear requirements to wall thickness and to the λ-value of the insulation material. 1746 

The heat loss of the pipes, each with and without insulation, was calculated by the use of the 1747 

following formula, where the parameters can be seen in the PEF Screening report (PEF screening 1748 

report_Core_Figure 1: Transversal view through a pipe). 1749 
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Figure 9: Formula to calculate heat losses 1750 

The energy transfer from the fluid (water) to the ambient air through the pipe wall and insulation 1751 

follows the formula given above. The formula below is the basis for the calculation program which 1752 

was used to develop the formula in Figure 8. 1753 

𝑄𝑅 =
𝑝 ∗ 𝐿 ∗ (𝜗𝑚 − 𝜗𝑙) 

1
𝛼𝑖 ∗ 𝑑𝑖

+
1

2 ∗ 𝜆𝑛
∗ ln (

𝑑𝑎,𝑛

𝑑𝑖,𝑛
) +∙∙∙∙∙ +

1
𝛼𝑎 ∗ 𝑑𝑎

 1754 

QR  = total heat flow (W) 1755 

qR = specific heat flow over 1 m pipe length (W/m) 1756 

L = length of pipe (m) 1757 

M = fluid temperature (°C) 1758 

L = air temperature (°C) 1759 

i = heat transmission coefficient inner (W/(m2*K)) 1760 

a = heat transmission coefficient outer (W/(m2*K)) 1761 

di = inner diameter of pipe (m) 1762 

da =  outer diameter of insulation cover (m) 1763 

n = thermal conductivity of layer n (W/(m*K)) 1764 

da,n =  outer diameter of layer n (m) 1765 

di,n =  inner diameter of layer n (m) 1766 

 1767 

The formula used in figure 8 is a shortened version which already contains data for the heat 1768 

transmission coefficient and the conductivity. 1769 

Sources for the formula above are: 1770 

1. Handbuch rohrleitungsbau - Günter Wossog - Vulkan Verlag, 2004 1771 

2. Wärmeabgabe von Raumheizflächen und Rohren - Bernd Glück - Verlag für Bauwesen, 1990 1772 
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3. VDI Wärmeatlas – Autorengemeinschaft - Sringer Verlag, 2006, 10. Auflage 1773 

The formula is applied in the model available under: 1774 

http://www.schweizer-fn.de/berechnung/waerme/rohrisol/rohrisol_start.php. 1775 

Being aware that the real parameters of a hot water piping system inside building are very complex 1776 

(variation of temperature and flow over time, dependent of the number and habit of the persons 1777 

living in the apartments) the following realistic, but simplified parameters were chosen:  1778 

 insulation thickness 20 mm; 1779 
 thermal conductivity coefficient λ = 0,035 W/mK; 1780 
 Twater = 40°C; 1781 
 Troom= 21°C; 1782 
 λCu = 380 W/mK; 1783 
 λPE-X = 0,35 W/mK; 1784 
 no water flow, no air flow. 1785 

The calculation results are shown in the table below: 1786 

Table 16: Results of calculation of heat losses during use stage 

1) Pipes (di / s / dout) with an inner diameter of ca. 12 mm: 

ML Pipe  (12,0 / 2,0 / 16,0) naked  10,91 W/m 

ML Pipe  (12,0 / 2,0 / 16,0) W ith insulation 2,89 W/m 

PEX Pipe (11,6  / 2,2 / 16,0) naked 10,70 W/m 

PEX Pipe (11,6  / 2,2 / 16,0)  with insulation 2,89 W/m 

2) Pipes (di / s / dout) with an inner diameter of ca. 20 mm: 

ML Pipe (20,0 / 2,5 / 25,0) naked 15,40 W/m 

ML Pipe (20,0 / 2,5 / 25,0) with insulation 3,71 W/m 

PEX Pipe (18,0 / 3,5 / 25,0) naked 15,10 W/m 

PEX Pipe (18,0 / 3,5 / 25,0)  with insulation   3,71 W/m 

 1787 

The results indicate there is a big difference between a naked pipe and an insulated pipe. But there 1788 

is no difference between Multilayer pipe and PEX pipe with or even without insulation. 1789 

http://www.schweizer-fn.de/berechnung/waerme/rohrisol/rohrisol_start.php
file:///C:/Users/stimhor/AppData/Local/Microsoft/Windows/Temporary%20Internet%20Files/Content.Outlook/V6EUQSUV/aaa__www.schweizer-fn.de_berechnung_waerme_rohrisol_copper%20pipe%20DN%2012%20without%20insul_.pdf
file:///C:/Users/stimhor/AppData/Local/Microsoft/Windows/Temporary%20Internet%20Files/Content.Outlook/V6EUQSUV/aaa__www.schweizer-fn.de_berechnung_waerme_rohrisol_copper%20pipe%20DN%2012%20incl%20insul_.pdf
file:///C:/Users/stimhor/AppData/Local/Microsoft/Windows/Temporary%20Internet%20Files/Content.Outlook/V6EUQSUV/aaa__www.schweizer-fn.de_berechnung_waerme_rohrisol_PEX%20pipe%20DN%2016%20without%20insul_.pdf
file:///C:/Users/stimhor/AppData/Local/Microsoft/Windows/Temporary%20Internet%20Files/Content.Outlook/V6EUQSUV/aaa__www.schweizer-fn.de_berechnung_waerme_rohrisol_PEX%20pipe%20DN%2016%20incl%20insul_.pdf
file:///C:/Users/stimhor/AppData/Local/Microsoft/Windows/Temporary%20Internet%20Files/Content.Outlook/V6EUQSUV/aaa__www.schweizer-fn.de_berechnung_waerme_rohrisol_copper%20pipe%20DN%2020%20without%20insul_.pdf
file:///C:/Users/stimhor/AppData/Local/Microsoft/Windows/Temporary%20Internet%20Files/Content.Outlook/V6EUQSUV/aaa__www.schweizer-fn.de_berechnung_waerme_rohrisol_copper%20pipe%20DN%2020%20incl%20insul_.pdf
file:///C:/Users/stimhor/AppData/Local/Microsoft/Windows/Temporary%20Internet%20Files/Content.Outlook/V6EUQSUV/aaa__www.schweizer-fn.de_berechnung_waerme_rohrisol_PEX%20pipe%20DN%2025%20without%20insul_.pdf
file:///C:/Users/stimhor/AppData/Local/Microsoft/Windows/Temporary%20Internet%20Files/Content.Outlook/V6EUQSUV/aaa__www.schweizer-fn.de_berechnung_waerme_rohrisol_PEX%20pipe%20DN%2025%20incl%20insul_.pdf
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2) Each internal thermal loss within a building, including the heat transfer through the wall 1790 

of the piping system contributes to maintain the temperature inside the thermal building 1791 

envelope 1792 

As perfectly outlined in the attached presentation the real heat loss occurs when heat leaves the 1793 

building. For example this is the case when the heat transfers through the outer wall of the building 1794 

or through an outer window or when hot water leaves the house through a drain. 1795 

A heat transfer inside a building contributes to the comfort temperature of the house. 1796 

When heat transfer occurs through the wall of the hot water piping systems considered in our 1797 

PEFCR it is not a heat loss, but a contribution to the comfort temperature inside the building – all 1798 

over Europe.  1799 

In conclusion, the Technical secretariat has decided based on the above outlined reasons in 1800 

addition to the rules in the PEFCR guidelines for the use stage (Table 1 of the TAB paper on the use 1801 

stage, version 5.1) to exclude the use stage for PEF studies on  hot and cold water supply piping 1802 

systems. This will simplify the PEFCR without affecting the results since it is proven that, the pipes 1803 

material has a non-significant role in the heat loss of the system.  1804 



0 ANNEXES 

 

      

93 

Annex 4.V – Background information on methodological choices taken during the 1805 

development of the PEFCR 1806 

Information regarding the selection of the most relevant impact categories 1807 

The identification of the most relevant impact categories has been based on the normalised and 1808 

weighted results of the representative product(s) as recalculated after the remodelling. At last three 1809 

relevant impact categories had to be considered. The most relevant impact categories have been 1810 

identified as all impact categories that cumulatively contribute to at least 80% of the total 1811 

environmental impact (excluding toxicity related impact categories). This had to start from the 1812 

largest to the smallest contributions. The TS could have added more impact categories to the list of 1813 

the most relevant ones but none could be deleted. 1814 

Information regarding the selection of the most relevant life cycle stages 1815 

Whilst the identification of the most relevant life cycle stages is not considered essential in terms of 1816 

identifying data needs (primary versus semi-specific versus secondary), it could be relevant in terms 1817 

of communication and supply chain management.  1818 

The following approach has been adopted: 1819 

Identification of the relevancy at the level of life cycle stages 1820 

The most relevant life cycle stages are the life cycle stages which together contribute to at least 80% 1821 

of any of the most relevant impact categories identified. This should start from the largest to the 1822 

smallest contributions. The TS could have added more life cycle stages to the list of the most relevant 1823 

ones but none could be deleted. 1824 

In order to guarantee a minimum level of harmonisation among different PEFCRs, the default life 1825 

cycle stages shall be as a minimum the following: 1826 

● Material acquisition and pre-processing (including production of parts and unspecific 1827 

components); 1828 

● Production of the main product;  1829 

● Product distribution and storage; 1830 

● Use stage (if in scope); 1831 

● End-of-life (including product, recovery / recycling, if in scope). 1832 

The right level to define most relevant life cycle stages has been seen in close relation to the 1833 

definition of the Representative Product (RP). It is of primary importance that relevance thresholds 1834 

are defined for every technology included in the Representative Product, even if the current market 1835 

share of the technology is low. When choosing the level, we were careful not to leave something out 1836 

(cut-off) and we investigated the relevance at the lowest possible level. In that sense the relevancy 1837 

is not determined at the representative product level, but by aggregating all relevant life cycle stages 1838 

at the individual level, being the PEX and ML system level individually. 1839 
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Information regarding the selection of the most relevant processes  1840 

Each most relevant impact category shall be further investigated to identify the most relevant 1841 

processes used to model each life cycle stage. The processes shall be modelled as disaggregated at 1842 

level-1. Similar/identical processes taking place in different life cycle stages (e.g. transportation) shall 1843 

be accounted for separately. The identification of the most relevant processes shall be done 1844 

according to Table 17 below. 1845 

Table 17. Criteria to select at which life cycle stage level to identify the most relevant processes. 1846 

Contribution of the use stage to the total impact Most relevant processes identified at the level of 

≥ 50% 
·   Whole life cycle excluding use stage, and 
·   Use stage 

< 50% ·   Whole life cycle 

 The most relevant processes are those that collectively contribute at least with 80% to any of the 1847 

most relevant impact categories identified. The TS can add more processes to the list of the most 1848 

relevant ones but none can be delete. 1849 

In most cases, vertically aggregated datasets may be identified as representing relevant processes.  1850 

In such cases it may not be obvious which process is responsible for contributing to an impact 1851 

category. The metadata accompanying the data shall be analysed by the TS and used to identify the 1852 

most relevant processes. If this is not possible, the TS may decide whether to seek further 1853 

disaggregated data or to treat the aggregated dataset as a process for the purposes of identifying 1854 

relevance34.  1855 

                                                 
34 In this last case, if an aggregated dataset is relevant, everything in it is automatically relevant 
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Cut-off rules 1856 

Any cut-off has been avoided in the screening study and supporting studies. However, based on the 1857 

results of the screening study and if confirmed by the supporting study results, the PEFCR could 1858 

identify and list the processes excluded from the modelling by applying the following rule:   1859 

- In case processes are excluded from the model this shall be done based on a 1% cut-off for all 1860 

impact categories based on environmental significance, additionally to the cut-off already 1861 

included in the background datasets. This rule is valid for both intermediate and final products. 1862 

To calculate a 1% cut-off order the processes starting from the less relevant to the most relevant 1863 

one. The processes that in total account less than 1% of the environmental impact for each 1864 

impact category may be excluded from PEF studies (starting from the less relevant). In case the 1865 

pilot decides to apply the cut-off rule, the PEFCR shall list the processes that may be excluded 1866 

based on the cut-off. 1867 

- Human toxicity-Cancer effect, Human toxicity-non Cancer effect and Freshwater Ecotoxicity 1868 

shall not be taken into account when selecting processes that can be excluded based on the cut-1869 

off rule. In other words, it means that if a process accounts for less than 1% for all the impact 1870 

categories with the only exception of toxicity-related ICs, this process can be cut-off. 1871 

- In case the processes identified following this procedure starting from the results of the 1872 

screening study are not confirmed by the supporting studies, these cannot be excluded based 1873 

on the cut-off rule.  1874 

 1875 

Only the processes identified following this procedure starting from the results of the screening study 1876 

and confirmed by the supporting studies may be listed in the PEFCR and excluded according to the 1877 

cut off rule. No additional cut-offs are allowed for PEF studies in addition to those listed in the PEFCR.  1878 
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Annex 4.VI – Stakeholders of the PEF pilot on hot and cold water supply plastic piping 1879 

system in the building 1880 

Table 18: Overview of the stakeholders actively involved in the PEF pilot on hot and cold 1881 

water supply plastic piping systems in the building by providing comments during 1882 

stakeholder consultation phase as well as direct input to some specific aspects of the 1883 

PEFCR 1884 

Stakeholder list PEF pipes 

Organisation Country 

Aurubis AG Germany 

BASF Belgium 

DG Environment Belgium 

DG Environment Ministry of public Health and Environment Belgium 

Ecoinnovazione srl Italy 

ENEA on behalf of the Italian Ministry of Environment Italy 

Eurima Belgium 

ECI (European Copper Institute) Belgium 

European Commission Joint Research Centre Italy 

maki Consulting GmbH Germany 

PlasticsEurope France 

Quantis Switzerland 

TEPPFA (The European Piping Pipes and Fittings Association) Belgium 

thinkstep (formerly PE International) Germany 

VITO (Flemish Institute for Technological Research) Belgium 

 1885 


