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A FRAMEWORK FOR LCM OF
ROAD PAVEMENTS IN EUROPE

STATE OF ART

PAVEMENT LCM PROJECT

PAVEMENT LCM FRAMEWORK

FRAMEWORK ELEMENTS

Two systems have been identified: 

According to EN15643-5, the object of the assessment 
is defined by:
a) A description of the object;
b) System boundaries;
c) Analysis period (if applicable);
d) Functional equiv. or functional/declared unit;
e) Physical Boundary, according to FHWA 2011.

As required in 15643-5, the sustainability have to be me-
asured through indicators. Considering those mentioned 
in ENs, JRC reports, EDGAR, CWA17089 and SUP&R ITN, a 

final set of indicators was chosen: 

CONCLUSIONS 
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According to the example of building model presented 
in EN15978, a similar scheme has been provided for flexi-
ble road pavement. It allows to quantificate mass and 
energy flows. 

- Global Warming Potential 
- Energy use 
- Secondary materials consumption 
- Natural resources consumption, which in-
cludes:
  - Water (user) deprivation potential,
  -   Potential soil  quality index     
  -   Abiotic depletion potential for non          
 fossil resources
  -  Abiotic depletion potential for fossil   
  resources 
- Air pollution, which includes:
 - Potential incidence of disease due        
 to PM  emissions 
   - Formation potential of trophospheric      
 ozone        

ENVIRONMENTAL ECONOMIC

This indicator differs for 
materials and activities:
- Cost (materials/ products)
- Whole life cycle cost 
(activities)

SOCIAL

TECHNICAL & FUNCTIONAL
 REQUIREMENTS

- Durability
- Tyre pavement noise
- Other indicators

(only for activities)
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In accordance to the standard EN 15643-5, PavementLCM SA Framework 
covers the assessment of the three pillars of sustainability (environmental, eco-
nomic and social) and technical requirements. It can be used to perform a SA 
for pavement materials/products and activities. 

Nowadays, LCM practices are more and more deve-
loped and defined by specific tools and rules. Never-
theless, within the construction industry not always de-
tailed rules are present for each field of application. 
In the case of road pavements, for which sustainability 
is becoming a main keyword in planning, design and 
maintenance activities, a specific european fra-
mework to carry out harmonised LCA is still missing. 
In fact, EN standards have defined a general fra-
mework for Sustainability in Construction Works, valid 
both for buildings and for Civil Engineering works (EN 
15643). 
Nevertheless, only ENs for specific assessment in terms 
on environmental, economic and social impacts are 
available for buildings:
- EN 15978:2011 for the environemental assessment;
- EN 16627:2015 for the economic assessment;
- EN 16309:2014 + A1:2014 for the social assessment.

In this context, PavementLCM, a 2 years international 
project, is trying to fill the gap in rules and tools, suppor-
ting European National Road Authorities in the intro-
duction of sustainability in their practices. It wants to 
provide a strategic structure to favour the practice 
within the NRAs. 

It is focused on defining:
1. Road Pavement Model;
2. SA Scope;
3. Object of the assessment;
4. SA indicators.

These elements are foundamental within the SA steps, 
defined to facilatate the whole SA calculation (Identi-
fication the purpose of assessment, Specification of 
the object of assessment, Scenarios, Selection of data 
type, Calculation of indicators, Interpretation  for deci-
sion-making, Reporting, communcation & verification)

Cradle Gate Laid Grave
Pavement Material/ Product

Product development/
Cradle-to-Gate

- Supporting DM in Eco-design
- Material scientists
- Material supplier/Waste managers
- Asphalt manufacturers

Pav. maintenance Activities SA/ 
Asset management
Cradle/laid-to-grave

- Supporting DM in development of 
Maintenance strategies (durability)
- Pavement engineers
- Asphalt contractors/manuf. 
- Road Authorities

Pavement Activities
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- Pavements materials/products: what must be used to 
build, repair, replace and maintain road pavement and 

its components. Manufacturers are involved. 
- Pavement activities: what must be carried out to build, 

repair, replace and maintain road pavement and its 
components. Contractors and Road owners involved. 

To be added in future


