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1 INTRODUCTION 

1.1 Overview 

This document is an attachment to IS rulings Mat-1.05 (ISv1.2 D&AB), Mat-1.09 (ISv1.2 Ops), Rso-

6.01-v2.0 (ISv2.0 D&AB).   

It covers the use of an alternate life cycle assessment (LCA) technique to the IS Materials Calculator in 

the Infrastructure Sustainability (IS) Rating Scheme and applies to Design, As Built, and Operation IS 

Ratings and materials measurement credits (see Table 1). 

For the purposes of this guideline, “LCA Technique” refers to commercially available LCA tools. 

This guideline covers: 

● how LCA Techniques can be approved by ISCA for use with the materials measurement credits 

● the minimum requirements for using a LCA Technique to comply with the IS Technical Manual 

requirements of Mat-1 and Rso-6. 

Table 1: Relevant IS credits  

IS Tool Version IS Credit 

ISv1.2 Mat-1 Materials lifecycle impact measurement and reduction  

ISv2.0 Rso-6 Materials lifecycle impact measurement and reduction  

 

The following standards (with some adaptations for infrastructure and to align with the IS Rating 

Scheme) were used to develop this guideline: 

● EN 15643-5 Sustainability assessment of buildings and civil engineering Works - Part 5: Framework 

on specific principles and requirement for civil engineering works 

● ISO 14044 Life Cycle Assessment - Requirements and guidelines 

● ISO 14040 Environmental management Life cycle assessment- Principles and framework 

● EN 15804 Sustainability of construction works - Environmental product declarations - Core rules for 

the product category of construction products 

● EN 15978 Sustainability of construction work - Assessment of environmental performance of 

buildings - Calculation method. 

1.2 Using this guideline 

The guideline is for use by:  

● LCA tool providers who want to their tool to be assessed as an ISCA-approved LCA Technique. 

● IS Assessors and LCA practitioners completing or supporting a materials LCA for Mat-1 or Rso-6 

with an alternate LCA Technique.  

This document is structured as follows: 

1. Introduction – provides an overview of this document and the relevant application to IS credits  

2. ISCA Approval for LCA Techniques– provides an outline of the process to obtain ISCA 
approval for using LCA techniques in the IS Rating Scheme 

3. Completing a Materials LCA Study – defines the parameters of completing a life cycle 
assessment, including the reporting and reviews 

4. References – resources referred to in producing this document 

Appendices – definitions and sample reporting and review templates  
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2 ISCA APPROVAL FOR LCA TECHNIQUES 

Only ISCA-approved materials LCA techniques that are deemed ‘suitable’ or ‘equivalent’ to the relevant 

IS Materials Calculator(s) can be used with the IS Rating Scheme. Once approval is granted by ISCA 

the LCA Technique or Tool can be used, as outlined in this document, in any projects applying the IS 

Rating Scheme.  

Approval will be granted for 12 months and reviewed and updated annually. Quality audits will be 

periodically undertaken on LCA reported outcomes. 

The approval process steps for LCA tool providers are outlined below.  

1. The LCA tool provider submits an ‘Alignment Report’ to ISCA that includes: 

● A comparison of three example infrastructure projects to demonstrate that, at the asset 

level, the global warming potential (GWP) and IS EnviroPoints are within +/- 10% when 

compared to IS Materials Calculator outputs. 

● A comparison of available materials to establish that all materials in the IS Materials 

Calculator are included in the LCA and that, at the product level, the GWP and IS 

EnviroPoints are within +/- 10%. 

● Confirmation that the LCI data used is similar to the background data used in the IS 

Materials Calculator (along with the version of AusLCI, the AusLCI shadow database, 

ecoinvent and EPD data). The purpose of this is to align the LCA with the IS Materials 

Calculator and to ensure the base case calculations are comparable. 

○ For New Zealand based LCAs, the background LCI data used for the NZ IS 

Materials Calculator can be supplied by ISCA on request.  

● Confirmation that the LCI methodology conforms to the Product Category Rules (PCR) of 

an EN15804 compliant EPD Scheme, preference given as follows:  

○ EPD Australasia/EPD International Product Category Rules for Construction 

Products and Construction Services (EN 15804:A1)  

○ A current PCR for construction products published by a member of the ECO EPD 

Platform (or otherwise mutually recognised EPD Programme) 

● A functionality comparison to ensure that the LCA:  

○ can report the required scope 

○ has the functional ability to add new products (e.g. new EPDs and/or ISupply 

Products).  

2. The LCA tool provider submits an ‘ISCA Equivalence Procedure’ to ISCA which will provide LCA 

practitioners, project assessors and independent reviewers with clear guidance on how their LCA 

tool must be configured and used to ensure alignment with the IS Materials Calculator. 

3. ISCA will review and accept the Alignment Report and Equivalence Procedure. If required, the 

LCA tool provider may need to respond to clarifications and/or revise prior to ISCA’s approval. 

4. Once approved, the LCA technique is accepted as a suitable or equivalent methodology for Mat-

1 (v1.2) and Rso-6 (v2.0) IS credits and can be used to conduct the materials LCA. 

In the event of the following circumstances, the LCA Technique will need to be re-approved by ISCA: 

• When the AU IS (v1.2 or v2.0) Materials Calculator and Guidelines is updated; and 

• When the NZ IS (v1.2 or v2.0) Materials Calculator and Guidelines is updated. 
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3 COMPLETING A MATERIALS LCA STUDY 

This section needs to be followed by the LCA practitioner using an ISCA-approved alternate LCA 

Technique on a IS rated project.  

It details the minimum requirements a materials life cycle assessment (LCA) needs to comply with for 

the Mat-1 (ISv1.2) and Rso-6 (ISv2.0) credits.  

Note: This section should also be read and understood by Assessors.  

This section covers: 

● Scoping the materials LCA study and defining the project boundary  

● Accounting for environmental initiatives  

● Technical specifications for the materials LCA model; namely, environmental indicators, cut off 

criteria, allocation, normalisation and weighting  

● Reporting the materials LCA results  

● Quality assurance and peer review requirements 

3.1 Scoping the Materials LCA Study 

The following standards are used to scope the materials LCA study for the project: 

● EN 15643-5:2017: Sustainability of construction works - Sustainability assessment of buildings and 

civil engineering works - Part 5: Framework on specific principles and requirement for civil 

engineering works 

● EN 15978:2011 - Sustainability of construction works. Assessment of environmental performance 

of buildings. Calculation method (to the practical extent that this building-oriented standard can be 

applied to the infrastructure project) 

- ISO 14040:2006 - Environmental management — Life cycle assessment — Principles and 

framework 

- ISO 14044:2006 - Environmental management — Life cycle assessment — Requirements 

and guidelines 

3.1.1 System Boundary Definition  

The system boundary is based on the following life cycle modules as defined in EN 15643-5:2017 (see 

highlighted modules in Figure 1): 

A1 to A3 – representing the production stages (material extraction, transport, manufacturing and 

acquisition); 

A4 – representing the transportation of materials to site; and 

B2 to B5 – representing the impacts that arise because of the civil engineering works being in place 

including Maintenance, Repair, Replacement and Refurbishment. 

The modelling and reporting of all other modules are voluntary and can be included in the study scope, 

however are not to be included in the reduction in life cycle impacts calculation for determining the IS 

credit level achieved.  Further definition of the life cycle stages is included in Appendix A. 

Where life cycle modules cannot be included in the system boundary, this needs to be explained and/or 

justified.  

 



 

Materials LCA Guideline 

Page 8 of 19     |    Revision 1.0   | May 2021  

 

Figure 1: System Boundary with compulsory modules for the LCA study highlighted [adapted from ISO 

21931-2:2019]   

3.1.2 Accounting for Initiatives 

Initiatives are changes and improvements that lead to reductions in quantities and/or environmental 

impacts. Any initiatives in the materials LCA need to be modelled individually, and their equivalent 

environmental savings quantified for transparency. Clear justification of the reductions achieved e.g. 

through optimisation, material selection, and/or an improved construction process needs to be 

documented and stated in percentage (%) impact reduction in Global Warming Potential and IS 

EnviroPoints.  

3.2 Technical Specifications 

This section details the technical specification or parameters for a materials LCA methodology in the IS 

Rating Scheme. These parameters are listed and then described below: 

● Environmental indicators 

● Cut off criteria 

● Allocation  

● Normalisation and weighting  
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3.2.1 Environmental Indicators  

The LCA uses the environmental indicators and characterised values listed in Table 2.   

Table 2: Environmental Indicators, units and characterisation factors 

Environmental Indicator Unit Characterisation Methods  
(EN 15804;2012+A1:2013) 

Global Warming Potential, 
GWP 

kg CO2 eq Global Warming Potentials (GWP) for a 100-year time 
horizon, as per IPCC Fourth Assessment Report (IPCC  
2007)1 

Ozone Depletion Potential, 
ODP 

kg CFC-11 
eq 

CML-IA baseline V4.1 Ozone Depletion Potential (ODP) 
factors published by the World Meteorological Organisation 

Acidification Potential for Soil 
and Water, AP 

kg SO2 eq. CML-IA baseline V4.1 Change in critical load exceedance, 
currently based on European characterisation factors  

Eutrophication Potential, EP kg PO4
3- CML-IA baseline V4.1 Eutrophication Potential (EP) 

Photochemical Ozone 
Creation Potential, POCP 

kg ethylene CML-IA V4.1 Photochemical Ozone Creation Potentials  

Abiotic Depletion Potential - 
Elements, ADPE 

kg Sb eq. CML-IA baseline V4.1 Absolute Reserves (note the deviation 
from ALCAS recommendation of currently economic reserves 
and rate of deaccumulation) 

Abiotic Depletion Potential - 
Fossil Fuels, ADPF 

MJ CML-IA baseline V4.1 Abiotic depletion of fossil fuels based 
on energy content (lower heating value)  

1. More recent greenhouse gas characterisation factors have been published in the IPCC Fifth Assessment Report (IPCC, 2013a). 
However, the earlier factors from the Fourth Assessment Report are recommended to be consistent 15804+A1 being the most 
common EPD format at the time of writing.  

3.2.2 Cut off criteria 

The LCA uses the following cut-off criteria to ensure that all relevant potential environmental impacts 

are appropriately represented (as per EN15978): 

● Mass – if a flow is less than 1% of the mass at either a product-level or individual-process level, 

then it may be excluded, provided its environmental relevance is immaterial. 

● Energy – if a flow is less than 1% of the energy at either a product-level or individual-process level, 

then it may be excluded, provided its environmental relevance is immaterial. 

● The total of neglected input flows per module, e.g. per module A1-A3, A4-A5, and B1-B5 may be a 

maximum of 5% of energy usage and mass. 

● Environmental relevance – if a flow meets the above criteria for exclusion but is considered to 

potentially have a significant environmental impact, it may be included. All material flows which 

leave the system (emissions) and whose environmental impact is higher than 1% of an impact 

category, may be included. 

The Operational Guidance for Life Cycle Assessment Studies (Wittstock et al. 2012) states: 

“The apparent paradox is that one must know the final result of the LCA (so one can show that the 

omission of a certain process is insignificant for the overall results) to be able to know which 

processes, elementary flows etc. can be left out.” 

A pragmatic approach to demonstrating adherence to the cut off rules is to test compliance rather than 

prove it by modelling smaller inputs until confidence is gained that the criteria is safely met. 
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3.2.3 Allocation  

Allocation rules follow those of EN15804 as given below: 

● Allocation will respect the main purpose of the studied processes. If the main purpose of combined 

processes cannot be defined (e.g. combined mining and extraction of nickel and precious metals), 

economic allocation may be used to divide resources and emissions between the products. 

● The principle of modularity is maintained. Where processes influence the product’s environmental 

performance during its life cycle, they will be assigned to the module where they occur. 

● The sum of the allocated inputs and outputs of a unit process are equal to the inputs and outputs 

of the unit process before allocation. This means no double counting of inputs or outputs is 

permissible. 

3.2.4 Normalisation and Weighting 

In addition to the characterised impact values being reported, an additional normalised and weighted 

single “IS EnviroPoint” indicator should be calculated and reported using the normalisation and 

weighting factors in Table 3 and Table 4.  

Table 3: Normalisation and weighting factors for ISv1.2 Mat-1 (Source: SimaPro)  

Indicator Characterised Unit Normalisation 
Conversion Factor 

(Multiple) 

Weighting Factor 
(Multiple) 

GWP kg CO2 equivalents (GWP100) 3.49E-03 47.50% 

ODP kg CFC 11 equivalents 5.00E+04 10.00% 

AP kg SO2 equivalents 8.13E-01 7.50% 

EP kg PO4
3- equivalents 5.26E+00 7.50% 

POCP kg C2H2 equivalents 1.33E+00 7.50% 

ADPE kg Sb equivalents 3.33E-01 20.00% 
 

Table 4: Normalisation and weighting factors for ISv2.0 Rso-6 (Source: SimaPro) 

Indicator Characterised Unit Normalisation 
Conversion Factor 

(Multiple) 

Weighting Factor 
(Multiple) 

GWP kg CO2 equivalents (GWP100) 1.44E-02 47.50% 

ODP kg CFC 11 equivalents 2.68E+03 10.00% 

AP kg SO2 equivalents 2.55E+00 7.50% 

EP kg PO4
3- equivalents 3.85E+00 7.50% 

POCP kg C2H2 equivalents 1.66E+01 7.50% 

ADPE kg Sb equivalents 2.91E+03 10.00% 

ADPF MJ net calorific value 1.60E-03 10.00% 
 

Note that both Normalisation and Weighting factors are to be applied to characterised results.  These 

factors are drawn from the IS Materials Calculators. 
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3.3 LCA Reporting Guidance  

To ensure the materials LCA results are robust they need to be reported clearly and be peer reviewed. 

This section provides the reporting guidance and Section 3.4 details the peer review guidance.  

If Level 1 only is targeted for Mat-1 and Rso-6, the materials LCA and report can be completed during 

any stage of the project. 

3.3.1 Reporting on initiatives 

If Levels >1 are targeted for Mat-1 and Rso-6, the reporting needs to cover results of the: 

● “Business as Usual” design (Base Case) during the design stage. 

● significant contributors to environmental impacts, as well as identifying and modelling opportunities 

to improve performance. 

● final LCA to quantify the actual benefits of the project during the as built stage.  

3.3.2 Transparent reporting 

The following guidance is provided to clearly report and compare materials LCA results for projects.   

● Where possible, model each individual initiative and quantify associated environmental savings. 

● Reference all design documents used for the inventory collection and modelling. 

● List the inventory including quantities of all key inputs to the model including: 

- Component Level Quantities (from which the material quantities were derived), for 

example:  

▪ For road projects the component level quantities may include bridges, civils, area of 

the various pavement designs, linear metres of barriers, number of streetlights, etc. 

▪ For rail projects the component level quantities may include the bridges, civils, linear 

metres of rail, number of sleepers, linear metres of security fencing, number of 

electric transmission masts (for electric rail), etc. 

- Element Level Quantities of Materials: initial installed mass and life cycle mass (preferably 

itemised by component and life cycle stage) 

- (Where A5 is reported) Element Level Quantities: construction wastage per material as part 

of installation and construction processes. 

 

Appendix B contains a template assessors and projects can use to populate and describe life cycle 

assessment (LCA) results. 

3.4 LCA Review Guidance  

Quality assurance is to be demonstrated with a review by an independent and suitably qualified 

professional (independent SQP). The purpose of the independent SQP is to review the final IS LCA 

Summary Report for the project, the same report which is submitted for the Mat-1 or Rso-6 credits, by 

reference to specific document versions, dates, or other means. 

The independent SQP may be internal to the parent organisation or the project, provided independence 

and competency can be demonstrated.   

Competence is defined as follows:  
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• Be recognised as a qualified LCA practitioner by the Australian Life Cycle Assessment 

Society1 or Life Cycle Association of New Zealand2 (or equivalent organisation from another 

jurisdiction)  

OR 

• Have completed at least 5 independently reviewed (by a qualified LCA practitioner) ISO 

14044 compliant LCAs in the construction sector in the last 5 years. 

The review assures the materials LCA aligns with the requirements of this document including:  

• Section 3.1 Scoping the Materials LCA Study 

• Section 3.1.1 System Boundary Definition 

• Section 3.2.1 Environmental Indicators 

• Section 3.2.2 Cut off Criteria 

• Section 3.3 LCA Reporting Guidance 

Confirmation of Allocation and Normalisation and Weighting requirements is determined during the 

ISCA approval stage when the Alignment Report is submitted to ISCA. 

The scope of the review also confirms that the:  

• LCA technique has been used as prescribed in Section 3 of this document;  

• The “ISCA Equivalence Procedure” for the specific LCA Technique has been followed; and 

• inventory collection and data entry process has been audited (for example, with spot checks 

on model inputs, or checksums on total quantities) to the extent the independent SQP is 

confident that the materials LCA inputs are an accurate reflection of the project and comply with 

IS guidance (e.g. the scope, accuracy, precision requirements of the IS Materials Calculator). 

Typically, data quality is checked by reviewing:  

• Temporal relevancy (up to date)  

• Geographical relevancy 

• Completeness 

• Consistency 

• Precision 

• Technological relevancy 

• Reproducibility 

• The background LCI source/s as well as the inventory collection (e.g. the project team's inputs) 

Appendix C contains an example of the independent SQP review statement for the LCA model, outputs, 

and report.  

 
1 Refer to https://www.alcas.asn.au/certified-practitioners 
2 Refer to https://lcanz.org.nz/ 

http://www.alcas.asn.au/certified-practioners
http://www.alcas.asn.au/certified-practioners
https://www.alcas.asn.au/certified-practitioners
https://lcanz.org.nz/
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APPENDIX A – LIFE CYCLE STAGE DEFINITIONS 

EN 15643-5:2017 Definitions the life cycle stages and modules: 

a) Before use stage (Modules A0 to A5) 

A0 - represents the pre-construction stage (preliminary studies and works, e.g. impact 

assessments, surveys etc.); 

A1 to A3 - represent the production stages (material extraction, transport, manufacturing and 

acquisition); 

A4 to A5 - represent the construction process stage including transportation of materials to site 

up to the point of final handover. 

b) Use stage (Modules B1 to B7) 

B1 to B5 - represent the impacts that arise as a consequence of the civil engineering works 

being in place; 

B6 to B7 - represent operational energy and water flows of the civil engineering works and 

impacts from processes specific to civil engineering works asset and site in operation; 

B8 - represents the impacts that arise as a consequence of the use of the asset (user’s 

utilization impacts of the civil engineering works. 

Note1. In case of an energy production facility, the impacts related to the use of the facility for its primary function 

(energy production) are reported in module B8. Energy used to operate the facility is reported in module B6. 

Note 2. To access the economic performance of some projects, it is essential to invoice revenues in the assessment. 

For example, civil engineering works integrating renewable energy installations cannot be justified on economic 

performance without taking into account revenue from the energy generated and any avoided energy costs arising from 

the renewable energy source. 

c) End of life stage (Modules C1 to C4) 

C1 - represents the impacts from deconstruction or decommissioning of the civil engineering 

works; 

C2 to C4 - represent the impacts from waste management process, including its transport from 

the deconstruction site to the point where end of waste state is reached, including final disposal. 

d) Benefits and loads beyond the system boundary (Module D) 

Module D - include any avoided impacts related to the inclusion of additional functions (i.e. not 

included in the functional equivalence); 

Optionally, this module may also include the potential for re-use, recovery and recycling of 

materials and/or energy recovery beyond the system boundary.
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APPENDIX B – IS LCA SUMMARY REPORT TEMPLATE 

This Appendix contains a template assessors and projects can use to populate and describe life cycle 

assessment (LCA) results.  

This template is not mandatory and has been provided as guidance to aid an IS Rating Submission. 

Excel or word formats of this template will be accepted. 

A brief description of each section in the template is provided below: 

• Life Cycle Assessment Journey: results summary table of LCA assessment for the project 

showing percentage change by indicator for the base case and final/as built designs of the 

project.  

• Life Cycle Inventory: a concise summary of the key inputs and assumptions used for the LCA 

model, including materials and design life, construction fuel and electricity, transport 

assumptions, operational energy and water and quantities of construction and end of life waste. 

Refer to ISO 14044:2006 Annex A.5 for an example of a life cycle inventory data collection 

sheet.  

• Base Case Detailed Results: to be used to report the LCA results for the base case. This table 

is to be compared to the Final Design / As Built Details Results template. 

• Final Design / As Built Detailed Results: to be used to report the LCA results for the final 

project design or as built design. This table is to be compared to the Base Case Results 

template. 

• Life cycle emission factors: to demonstrate transparency of calculations to get to the results. 

These emission factors should be mapped against the LCI data and appended to the project’s 

LCA Summary Report Template.  
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Life Cycle Assessment Journey 

Summary of Life Cycle Assessment Journey itemising the reports presented to the design team, life 

cycle assessment results workshops, key learnings, strategies identified in the Life Cycle Assessment 

and those employed in the design. 

Results – Overall Project Summary 

 Comparison of Results for Modules (A1-3, A4, B2, B3, B4, B5). 

Indicator Base Case 
Final Design /  

As Built 
Saving (%) 

GWP 

kgCO2e 

   

ODP 

kgCFC11e 

   

AP 

kgSO2e 

   

EP  

kgSO2e 

   

POCP  

kgC2H2e 

   

ADPE 

kgSbe 

   

ADPF 

MJNCV 

   

IS EnviroPoints    

Results – Initiatives Summary 

Initiative 
Results by Indicator /  

IS EnviroPoints 
Saving (%)  

Construction / Delivery Initiatives   

Initiative A   

Initiative B   

Operational Initiatives   

Initiative C   

Initiative D   

Total   
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Base Case Detailed Results  

Indicator A1-3 A4 A5 B1 B2 B3 B4 B5 B6 B7 B8 C1 C2 C3 C4 D 
Total in 

Study 

ISCA 

Modules 

GWP     

kgCO2e 

                  

ODP 

kgCFC11e 

                  

AP          

kgSO2e 

                  

EP          

kgSO2e 

                  

POCP 

kgC2H2e 

                  

ADPE       

kgSbe 

                  

ADPF     

MJNCV 

                  

IS EnviroPoints                   
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Final Design / As Built Detailed Results  

Indicator A1-3 A4 A5 B1 B2 B3 B4 B5 B6 B7 B8 C1 C2 C3 C4 D 
Total in 

Study 

ISCA 

Modules 

Indicator A1-3 A4 A5 B1 B2 B3 B4 B5 B6 B7 B8 C1 C2 C3 C4 D 
Total in 

Study 

ISCA 

Modules 

GWP     

kgCO2e 

                  

ODP 

kgCFC11e 

                  

AP          

kgSO2e 

                  

EP          

kgSO2e 

                  

POCP 

kgC2H2e 

                  

ADPE       

kgSbe 

                  

ADPF     

MJNCV 

                  

IS EnviroPoints                   
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APPENDIX C – REVIEW STATEMENT BY INDEPENDENT SQP 

This appendix contains an example of the independent and suitably qualified professional (SQP) review 

statement for the LCA model, outputs and report, to be supplied in an IS rating submission. 

 

Independent SQP Review Statement 

I hereby confirm that, following the checks performed, in accordance with the limits of the scope of our 

appointment, nothing has come to the independent SQP’s attention to suggest any data errors or 

deviations from the requirements regarding:  

• the underlying data collected and used for the LCA calculations, 

• the way the LCA-based calculations has been carried out to comply with the ISCA LCA 

Guidance document, 

• the procedural and methodological requirements in EN 15643-5, ISO 14044, ISO 14040, EN 

15804 and EN 15978.  

I confirm that, in accordance with the limits of the scope of our appointment, the project-specific data 

has been examined for its plausibility and consistency. The project remains responsible for its factual 

integrity. 

I confirm that I have sufficient knowledge and experience of construction products, the construction 

industry, relevant standards and the geographical area of the assessment to carry out this review. 

I confirm that I have been independent in my role i.e. I have not been involved in the execution of the 

materials LCA, and have no conflicts of interest regarding this review. 

 

Name and organisation of the independent 

SQP: 

Click to add text. 

Date and location: Click to add text. 

Signature: 

 

Add as image or print and sign this 

document 
 

 

 


