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Abstract 

Product Category Rules (PCR) are the rules for writing Environmental Product Declarations, 
and many CEN Technical Committees are writing specific PCR for their product. 
CEN/TC104/SC1 Concrete - Specification, performance, production and conformity 
established Task Group 20 to draft PCR for concrete. 

The methodology adopted was to comment on and amplify each paragraph in EN 15804 (the 
general PCR for construction products) and to add specific information and requirements for 
concrete where needed. The objective was to write a single PCR for all concretes covered by 
EN 206, though this is proving difficult, as TC229 has also drafted a PCR for Concrete 
Products, already sent for CEN Enquiry.  A joint group from the two TCs is currently examining 
the practicality of having a single PCR.  

The main topics of the PCR are: definition of the content of each life cycle stage; definition 
of limits between end of life stage and the period beyond the product life cycle; consideration 
of carbonation (a negative emission of CO2) during use and end of life stages; precision on 
allocation of co-products (e.g. GGBS, fly ashes); establishment of characterisation factors for 
sand, gravel, clay and limestone. 
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1. INTRODUCTION 
CEN TC 350 Sustainability of construction works is responsible for the development of 

voluntary horizontal standardized methods for the assessment of the sustainability aspects of 
new and existing construction works and for standards for the environmental product 
declaration of construction products (See Fig. 1). 

 

 
Figure 1: CEN/TC350 standard overview 

 
In 2012 CEN TC 350 published EN 15804: Sustainability of construction works - 

Environmental product declarations - Core rules for the product category of construction 
products. 

EN 15804 provides core product category rules for all construction products and services. It 
provides a structure to ensure that all Environmental Product Declarations (EPD) of 
construction products, construction services and construction processes are derived, verified 
and presented in a harmonised way.  To be implemented, this standard needs to be completed 
by specific rules, Product Category Rules (PCR), for every type of construction product. 

Concerning Concrete, CEN TC 104 Concrete and related products gave to  
CEN TC 104/SC1/TG 20 the task of drafting PCR for concrete with the aim of having, if 
possible, one PCR for all concretes covered by EN 206. ERMCO is well represented in this 
Task Group. 
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The following principles were adopted: 
 - to comment on and complete each paragraph of EN 15804 and add more precise 

information or special requirements for concrete where needed;  
- to try to draft a single PCR for precast and cast in situ concrete; if not possible, two different 

PCR will be drafted; 
- to produce a PCR in the form of a standard, and, if too much guidance is needed, instead 

of long notes or informative annexes, to draft a CEN TR in addition to the “short” 
standard. 

2. PROJECT OF CEN TC104 SC1 PRODUCT CATEGORY RULES 

2.1 Scope 
This future standard will complement the core rules for the product category of construction 

products as defined in EN 15804 and will be used in conjunction with that standard.  
It applies to Concrete and Concrete products for building and civil engineering. 
This document will define the parameters to be reported; what EPD types (and life cycle 

stages) to be covered; what rules to be followed in order to generate Life Cycle Inventories 
(LCI) and conduct Life Cycle Impact assessment 

In addition to the common parts of EN 15804, this European Standard for concrete and 
concrete products will: 

- define allocation procedures for reuse and recycling; 
- include the rules for calculating the LCI and the LCIA underlying the EPD; 
- provide guidance/specific rules for the determination of the reference service life (RSL); 
- give guidance on the establishment of default scenarios1. 

2.2 General aspects  
The PCR will recommend the provision of an EPD based on a cradle to grave (modules A1 

to C4, see Fig. 2) assessment for a defined scenario to enable the assessment of the 
environmental performance of construction works during their life cycle. 

It will include a reminder that comparison of the environmental performance of construction 
products using the EPD information shall only be based only on the product’s use in, and its 
impacts on, the whole building or civil engineering work, and shall take into account the 
complete life cycle (all information modules). 

 

 
 

1 The description of the unit (functional or declared) is the basis for developing the life cycle scenario (e.g. different 
scenarios for a beam and for a foundation in the construction stage). 
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Figure 2: Types of EPD with respect to life cycle stages covered 
and life cycle stages and modules for the building assessment 
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2.3 Carbonation of concrete 
The PCR proposes to take into account carbonation of concrete and give guidance for its 

calculation: 
“Carbonation is a natural process during the life cycle of concrete that shall be considered 

during the use and the end-of-life stages of the product. Its rate varies considerably depending 
on the type of concrete, the environmental conditions in use, and the end-of-life scenario.” 

If no data are available, it may conservatively be considered that there is no CO2 absorption. 
Otherwise, Annex D of the PCR provides several ways to assess carbon dioxide uptake through 
carbonation in the different life cycle stages depending on the above parameters. 

Carbonation is not a degradation process of concrete. It is a natural process, actually 
increasing concrete strength. It is initiated at the surface, and with time, penetrates the concrete.  
If carbonation reaches the reinforcement, and if moisture and oxygen are available corrosion 
can start, due to lowered pH-value. If not, carbonation has no impact on durability of concrete. 
This phenomenon occurs naturally and is familiar in concrete design. The risk of corrosion is 
avoided by prescribing adequate cover to reinforcement or by an “equivalent performance 
based” approach. Such requirements are established as a fundamental part of design provisions 
for concrete (for instance Eurocode 2: EN 1992-1-1). 

CO2 is released during cement manufacturing.  One part of the released CO2 is due to 
calcination of limestone in cement clinker production; the other part is from the combustion of 
fuel at the cement plant. A mean value of 50% for each contribution can be taken, but the 
increased use of alternative fuels reduces the combustion part.   

Only the calcination part can be recovered by carbonation. This means that concrete during 
its service life and after demolition, is potentially able to absorb a substantial part of the CO2 
emissions from the calcination in the cement process.  

The estimated mean CO2-uptake [kg CO2/m3 concrete] for buildings and civil engineering 
in different strength classes is given in Table 1. The assumed service life (t) is 100 years. For 
service life other than 100 years the figures can be multiplied by a factor √t / 10. 
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Table 1: Estimated mean CO2-uptake [kg CO2/m3 concrete] for buildings and civil 
engineering (Lagerblad 2005). 

 

 

 

 

 

 

 

 

 

2.4 System boundaries 
System boundaries for end of life of concrete are defined, and specially the limits between 

module C and module D  
After demolition/deconstruction, the coarse concrete debris and any concrete elements 

retrieved from the structure are considered to be waste (cell 2 in Figure 3). The impacts of any 
partial separation of reinforcing steel at this stage and stockpiling of the waste shall be included 
in module C3, Waste Processing. 

The crushing of the concrete till the “end of waste” status had been reached is also included 
in module C3 

The benefits of the substitution of natural gravel by recycled aggregates are taken into 
account in module D, Beyond System Boundary. 

Concrete strength 15-20 MPa 25-35 MPa ≥ 35 MPa 
Civil engineering structures 12   7 5  
Exposed to rain  10 5 4 
Sheltered from rain  24 13 10 
In ground  4 2,5 2 
House buildings  25  20 12  
Outdoor       
   Exposed to rain 24 17  10 
   Sheltered from rain 52 42  25 
Indoor in dry climate       
  With cover 29 23  14 
  Without 38 34  20 
In ground 11 7 5 
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Figure 3: Typical processes at the end-of-life of concrete and concrete products and their 

assignment to the life cycle modules C1-C4 and D (transport processes not shown) 

2.5 Co-product allocation 
The PCR proposes guidance for Co-product allocation, based on paragraph 6.4.3.2 of 

EN15804: “Generally, according to EN 15804, for additions such as slag and fly ashes, 
allocation is based on economic values (or neglected) since the difference in value between 
steel and slag or between electricity and fly ashes is high.” 

2.6 Characterisation factors 
EN 15804 gives only characterisation factors2 for chemical elements (Calcium, Silicium, 

iron, …), as it is impossible to give the exact chemical composition of each aggregate used, in 
addition to table C.2 of EN 15804, the following characterisation factors are defined: 
  

2 : characterisation factors are used to quantify the impact of substances for abiotic depletion potential, the scarcity 
of each substance being expressed as “kg antimony equivalent”, antimony being one of the rarest element on earth. 
The characterisation factor of iron is 5,24 E-08 
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Table 2: Characterisation factors 

Substance Unit Group 
Initial 

emission or  
extraction 

Characterisatio
n factor kg 

antimony eq. 
Comment 

Clay kg element resources 1.4 E-11 assumed as Silica 

Bentonite kg element resources 1.4 E-11 assumed as Clay 

Limestone kg element resources 0 assumed as Calcium 

Gravel 
(unspecified) kg element resources 1.4 E-11 assumed as Silicium 

Silica (SiO2) kg element resources 1.4 E-11 assumed as Silicium 

Sand 
(unspecified) kg element resources 1.4 E-11 assumed as Silicium 

3. PCR OF TC 229 AND CURRENT PROGRESS OF STANDARDISATION 
TC 229 has also drafted a PCR for concrete precast products. Most of the text was similar 

to that produced by TC104, but there were also some differences. This PCR has been sent to 
CEN enquiry. The result was a possible acceptance as a European standard (YES 19 – NO 2 – 
Abstains 9), but the two negative votes, coming from Germany and Switzerland, as well as a 
great number of comments, were based on the demand for a single standard (CEN/TC 229 and 
CEN/TC 104).  TC 104 itself also commented on this PCR, suggesting a single document 
covering both precast and in-situ concrete. 

After a meeting between the two chairmen (TC 104 and TC 229) it was agreed that there 
should be a single standard with a common working structure endorsed by the two TCs. 

As the CEN rules do not allow new joint working groups, the proposal is to give to CEN/TC 
229 the lead of the proposed WG with a convenor nominated by CEN/TC 104.  

The proposal to allocate the work to a WG of CEN/TC 229 is based on: 
• Many multi-materials CEN Technical Committees are writing products standards for 

precast concrete products (TC 50, TC 125, TC 128, TC 165, TC 166, TC 178, TC 226, 
etc.). CEN/TC 229 has been nominated liaisons organization with these TCs and has 
recommended that they take into account the CEN/TC 229 PCR for writing the EPD on 
their products.  

• Most precast concrete product standards are harmonized standards under the 
Construction Products Regulation (CPR).  Basic Work Requirement 7 Sustainable use 
of natural resources of the CPR may require the introduction in the annex ZA some 
essential characteristics related to « sustainability » according to national regulations. 

• Some concrete products standards do not refer to EN 206 (masonry, paving blocks, 
pipes, etc.). 

It is hoped that a single PCR document will ensure consistency, reliability and clarity for the 
concrete sector.  Such a document could be ready for a new CEN enquiry by the end of 2015. 

If the enquiry is positive, the PCR covering both in-situ (ready mixed and site mixed) 
concrete and precast concrete products could be published by mid-2016. 
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