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the sustainability assessment of roads

This document does not purport to include all the necessary provisions of a contract. Users are responsible
for its correct application.
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This CEN Workshop Agreement has been drafted and approved by a Workshop of representatives of interested parties, the constitution of which is indicated in the foreword of this Workshop Agreement.  The formal process followed by the Workshop in the development of this Workshop Agreement has been endorsed by the National Members of CEN but neither the National Members of CEN nor the CEN-CENELEC Management Centre can be held accountable for the technical content of this CEN Workshop Agreement or possible conflicts with standards or legislation.  This CEN Workshop Agreement can in no way be held as being an official standard developed by CEN and its Members.  This CEN Workshop Agreement is publicly available as a reference document from the CEN Members National Standard Bodies.  CEN members are the national standards bodies of Austria, Belgium, Bulgaria, Croatia, Cyprus, Czech Republic, Denmark, Estonia, Finland, Former Yugoslav Republic of Macedonia, France, Germany, Greece, Hungary, Iceland, Ireland, Italy, Latvia, Lithuania, Luxembourg, Malta, Netherlands, Norway, Poland, Portugal, Romania, Slovakia, Slovenia, Spain, Sweden, Switzerland, Turkey and United Kingdom.  

S.R. CWA 17089:2016
This is a free page sample. Access the full version online.



CWA 17089:2016 (E) 

2 

Contents 

 Page 

European foreword ....................................................................................................................................................... 3 

Introduction .................................................................................................................................................................... 5 

1 Scope .................................................................................................................................................................... 8 

2 Normative references .................................................................................................................................... 8 

3 Terms and definitions ................................................................................................................................... 9 

4 Abbreviations ................................................................................................................................................ 11 

5 Indicators ........................................................................................................................................................ 12 
5.1 List of indicators ........................................................................................................................................... 12 
5.2 Environmental indicators ......................................................................................................................... 13 
5.2.1 SPI 1: Primary materials consumption ................................................................................................ 13 
5.2.2 SPI 2: Secondary materials consumption ............................................................................................ 13 
5.2.3 SPI 3: Materials or components to be reused or recycled, and exported energy .................. 14 
5.2.4 SPI 4: Energy use .......................................................................................................................................... 15 
5.2.5 SPI 5: Waste .................................................................................................................................................... 16 
5.2.6 SPI 6: Global Warming Potential (GWP) .............................................................................................. 16 
5.2.7 SPI 7: Formation potential of tropospheric ozone (POCP) ............................................................ 18 
5.2.8 SPI 8: Depletion potential of the stratospheric ozone layer (ODP) ............................................ 20 
5.2.9 SPI 9: Acidification potential of soil and water (AP) ....................................................................... 21 
5.2.10 SPI 10: Eutrophication Potential (EP)................................................................................................... 22 
5.2.11 SPI 11: Abiotic depletion potential for non-fossil resources (ADP-elements) ....................... 23 
5.2.12 SPI 12: Abiotic depletion potential for fossil resources (ADP-fossil fuels) ............................. 25 
5.2.13 SPI 13: Human Toxicity Potential (HTP).............................................................................................. 26 
5.2.14 SPI 14: Ecotoxicity Potential (ETP) ........................................................................................................ 28 
5.3 Economic indicators .................................................................................................................................... 29 
5.3.1 General ............................................................................................................................................................. 29 
5.3.2 SPI 15: Whole life cost ................................................................................................................................ 31 
5.4 Social indicators ........................................................................................................................................... 33 
5.4.1 SPI 16: Comfort index ................................................................................................................................. 33 
5.4.2 SPI 17: Safety audits and safety inspections ....................................................................................... 35 
5.4.3 SPI 18: Adaptation to climate change ................................................................................................... 36 
5.4.4 SPI 19: Tyre-pavement noise ................................................................................................................... 37 
5.4.5 SPI 20: Responsible sourcing ................................................................................................................... 38 
5.4.6 SPI 21: Traffic congestion due to maintenance activities .............................................................. 38 

6 Suggested deployment procedure ......................................................................................................... 39 

Annex A  Table A.1 — Example of scheme of declared values for an information module.............. 41 

Bibliography ................................................................................................................................................................. 42 
 

S.R. CWA 17089:2016
This is a free page sample. Access the full version online.



CWA 17089:2016 (E) 

3 

European foreword 

CWA 17089 Indicators for the sustainability assessment of roads was developed in accordance with 
CEN-CENELEC Guide 29 “CEN/CENELEC Workshop Agreements – The way to rapid agreement” and 
with the relevant provisions of CEN/CENELEC Internal Regulations - Part 2. 

It was accepted on 2016-09-22&23 in the fourth meeting of the Workshop by representatives of 
interested parties, approved and supported by CEN following a public consultation made from 
2016-06-02 to 2016-08-02. The Secretariat of this Workshop was the Spanish Association for 
Standardization and Certification (AENOR). It does not necessarily reflect the views of all stakeholders 
that might have an interest in its subject matter.  

The final text of CWA 17089 was submitted to CEN for publication on 2016-11-03. It was developed and 
approved by: 

• Acciona Infraestructuras. Spain 

• Asociación Española de Fabricantes de Mezclas Asfálticas (ASEFMA). Spain 

• Becsa. Spain 

• Belgian Road Research Centre (BRRC). Belgium 

• European Asphalt Pavement Association (EAPA) 

• European Association of Bitumen Producers (EUROBITUME) 

• European Concrete Paving Association (EUPAVE) 

• European Road Federation (ERF) 

• FCC Construcción. Spain 

• Federal Highway Research Institute (BAST). Germany 

• Federal Ministry of Transport and digital Infrastructure (BMVI). Germany 

• General Directorate of Highways (KGM). Turkey 

• Geocisa. Spain 

• Instituto Español del Cemento y sus Aplicaciones (IECA). Spain 

• Narodowa Agencja Poszanowania Energii S.A. National Energy Conservation Agency. Poland 

• Netherlands Organisation for applied scientific research (TNO). Netherlands 

• Norwegian Public Roads Administration (NPRA). Norway 

• ReMa-Ingenieria. Spain 

• Rijskwaterstaat – Ministry of Infrastructure and the Environment (RWS). Netherlands 

• Unit of Construction and Project Management. University of Innsbruck. Austria 

It is possible that some elements of CWA 17089 may be subject to patent rights. The CEN-CENELEC policy on 
patent rights is set out in CEN-CENELEC Guide 8 “Guidelines for Implementation of the Common IPR Policy on 
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Patents (and other statutory intellectual property rights based on inventions)”. CEN shall not be held responsible 
for identifying any or all such patent rights. 
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Introduction 

This document provides a recommended common set of indicators that can be used for sustainability 
assessment of roads and a suggested deployment procedure, with the aim of supporting National road 
authorities, private operators, contractors and engineering companies when considering sustainability 
for roads in their day to day business. These indicators are formulated to cover the three pillars in 
sustainability: environmental, economic and social. This list is drafted considering current relevant 
initiatives for the sustainability assessment of road structures. 

The starting point for this document was taken from the indicators list produced in the project “Life 
Cycle Engineering for roads, the new sustainability certification system for roads (LCE4ROADS)”, 
funded by the European Commission via the 7th Framework Programme (FP7) in the call for 
“Innovative, cost-effective construction and maintenance for safer, greener and climate resilient roads” 
where standardization was encouraged. 

LCE4Roads project carried out a study to identify and analyse the most relevant methods and indicators 
used for sustainability assessment of roads such as: Envision TM, FHWA INVEST, and European 
research projects like COST354, EVITA, SUNRA, among others and the work performed by the Joint 
Research Centre (EC) to develop the Green Public Procurement Criteria. On the other hand, results from 
the EDGAR project: “Evaluation and decision process for greener asphalt roads” currently funded by the 
Conference of European Directors of Roads (CEDR) Transnational Road Research Programme Call 2013 
have been also considered for this document. 

Sustainability is a current and multidisciplinary topic resulting in many (European) initiatives, 
standards, technical reports, policies and Directives that are relevant when formulating a common set 
of indicators. In this introduction relevant initiatives that were taken into account are mentioned. 

The “Europe 2020 Strategy” includes the Flagship Initiative: “Resource efficient Europe”, where 
European Commission presents proposals aiming at cleaner, more efficient and more sustainable 
transport through the adoption of measures such as research and innovation, setting current standards 
and developing the necessary infrastructure support as well as regulatory measures such as pricing. 
The Circular Economy Package consists of an EU Action Plan for the Circular Economy that establishes a 
concrete and ambitious programme of action, with measures covering the whole cycle: from production 
and consumption to waste management and the market for secondary raw materials. 

The White Paper on Transport, takes into account major policy initiatives for a competitive and 
resource efficient transport system under sustainable developments. Furthermore, ERTRAC (European 
Road Transport Research Advisory Group) sets out the following ambition: “Towards a 50 % more 
efficient road transport system by 2030”. 

The construction and maintenance of roads in an energy and resource efficient way is an important 
policy objective for Europe. As a consequence the European Commission has developed a process to set 
the Green Public Procurement Criteria mentioned above (GPP criteria) for design, construction and 
maintenance of roads and provide guidance on how to effectively integrate these GPP Criteria into the 
procurement process. 

Green Public Procurement is a voluntary instrument and has the ultimate goal of providing precise and 
verifiable criteria that can be used to procure low environmental impact roads. 
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Safety is at the core of EU transport policy with ambitious targets to reduce fatalities and injuries on 
land and sea throughout the European Union. With by far the highest number of accidents occurring on 
the road, the policy priority is to reduce road casualties, with a target of close to zero deaths by 2050. 

In the White Paper ‘European transport policy for 2010: time to decide’ the European Commission 
expressed the need to carry out safety impact assessments and road safety audits. The European 
Directive 2008/96/EC on road infrastructure safety management establishes the related procedures 
that shall be implemented by Member States. 

Considering the challenges mentioned and the general principles of sustainability in construction 
described in ISO 15392:2008, all three dimensions of sustainability of civil engineering works 
(environmental, social and economic) are necessary elements in a systemic approach to a sustainable 
assessment. Statements on the sustainability performance of a civil engineering works shall address all 
three dimensions. 

This implies that when dealing with the sustainability assessment of a civil engineering works, all three 
dimensions of sustainability shall be included in an assessment of the civil engineering works’ 
performance, and communication shall be made accordingly. 

According to prEN 15643-5 for the assessment of the sustainability performance of a civil engineering 
works (including roads), the life cycle starts with the preparatory works and administrative processes. 
It proceeds through the contractual arrangements for design and specification, acquisition of raw 
materials, manufacturing and procurement of products, construction work processes, handover for use, 
commissioning, actual use including maintenance, repair, replacement and operation of the civil 
engineering works for roads and finally at the end of life, decommissioning, deconstruction or 
demolition, waste processing in preparation for reuse, recycling and energy recovery and other 
recovery operations, and disposal of waste. 

The results from assessment of the aspects and impacts specific to user’s utilization of the civil 
engineering works shall be reported as part of Module B8 (see Figure 1) according to prEN 15643-5. 
These may be, for example, aspects and impacts associated with: traffic using a road, de-icing of an 
aircraft, energy generated by a dam or a windfarm (only where this is the primary intended function of 
the asset), use of IT processes provided by the civil engineering works as a primary function, etc. 

S.R. CWA 17089:2016
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The following figure summarises this approach: 

 

Figure 1 — Information modules applied in the assessment of environmental, social and 
economic performance according to prEN 15643-5 

CEN/TC 350 “Sustainability of construction works” has published standards for sustainability 
assessment of buildings and construction products. The TC 350 standards for civil engineering works 
(CEW) are now under development in its WG 6 and are expected to provide a horizontal approach for 
all CEW projects and constructed assets.  

Regarding products and materials used in road construction and maintenance, CEN/TC 227 “Road 
materials” has numerous standards to measure the technical performance of road building materials 
and road surfaces and has recently created a working group dealing with sustainability 
(CEN/TC 227/WG 6). Although the standardisation process has started there is no standardisation 
document published for sustainability of roads. 

For responsible sourcing, BES 6001 and other relevant documents, such as the responsible sourcing 
scheme from the Concrete Sustainability Council, have been taken into account. 

This document provides a recommended common set of indicators that can be used for sustainability 
assessment of road structures and a suggested deployment procedure.  

Finally these indicators are intended to be used according to CEN/TC 350 and CEN/TC 227 
methodologies for the assessment of technical, environmental, social or economic performance and it 
should be mentioned that relevant standards from these TC were considered for the drafting of the 
indicators. 
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1 Scope 

This document provides a recommended common set of indicators that can be used for the 
sustainability assessment of future or existing road structures. The indicators include definitions, units 
and measurements and/or calculation methods. 

It does not provide a full assessment methodology, neither benchmarking nor recommendations for 
weighting indicators. 

Alignment choice is not included in this document as it has been determined previously. 

Regarding bridges and tunnels, only road structures are included. Other elements of the road (e.g. noise 
and safety barriers, lighting, signage, etc.) not considered in this document may influence the global 
sustainability assessment. Where the choices made on the basis of this document have an influence on 
these other elements, the related impacts should be taken into consideration. 

The indicators are intended to be declared using the modularity provided in prEN 15643-5. This 
document does not assess the relevance of the indicators for each information module but it should be 
remarked that the global warming potential and energy use are dominated by the emissions from 
vehicles during the use stage, which can be influenced by pavement characteristics. 

The set of indicators presented in this document, covering the whole life cycle should be used. The user 
of this document can decide to use a part of the content and use other parameters relevant for the scope 
of the assessment. If a limited set is chosen, the user of the document should consider the risk of burden 
shifting from one Sustainability Performance Indicator (SPI) to another or from one life cycle stage to 
another. An impact assessment is recommended to justify the choices made.  

NOTE Intended users of the document are Public Administrations, road designers, constructors, etc. 

The information about materials or products is based on EN 15804 and EN ISO 14044 for 
environmental impact categories and indicators, and should include relevant information derived from 
construction products, processes and services according to prEN 15643-5. 

The information for costs is based on ISO 15686-5 and prEN 15643-5. 

2 Normative references 

The following documents, in whole or in part, are normatively referenced in this document and are 
indispensable for its application. For dated references, only the edition cited applies. For undated 
references, the latest edition of the referenced document (including any amendments) applies. 

prEN 15643-5:2016, Sustainability of construction works — Sustainability assessment of buildings and 
civil engineering works — Part 5: Framework for the assessment of sustainability performance of civil 
engineering works 

EN 15804:2012+A1:2013, Sustainability of construction works — Environmental product declarations — 
Core rules for the product category of construction products 

CEN/TR 17005:2016, Sustainability of construction works — Additional environmental impact categories 
and indicators — Background information and possibilities — Evaluation of the possibility of adding 
environmental impact categories and related indicators and calculation methods for the assessment of the 
environmental performance of buildings 

EN ISO 14050:2010, Environmental management — Vocabulary (ISO 14050:2009) 
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