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Preface

In April 2013, BRANZcommenced research into development of a New Zealand whole
building whole-of-life framework. The purpose of the framework is to establish a level
playing field for evaluation and reporting of the environmental impacts of building
designs in comparison with an appropriate reference building, based on life cycle
assessment (LCA) Initial focus is on offices.

This report has been developed to provide an introduction to the framework and the
resources available within it. These resources have been developed with the aim of
facilitating greater use of LCA, particularly with respect to building design.

Other reports published for the framework research are available on the BRANZ
website at www.branz.co.nz/study_reports and include the following:

Berg, B. Dowdell, D. & Curtis, M. (2016). New Zealand whole-building whole-of-life
framework: Development of reference office buildings for use in early design.
BRANZ Study ReportSR350. Judgeford, New Zealand: BRANZ Ltd

Dowdell, D., Berg, B., Marston, N., Shaw, P., Burgess J., Roberti, J. & White, B.
(2016). New Zealand whole-building whole-of-life framework: Development of
datasheets to support building life cycle assessment BRANZ Study Report SR351.
Judgeford, New Zealand: BRANZ Ltd.

Dowdell, D. (2014). New Zealand whole building whole of life framework: Life cycle
assessmentbased indicators BRANZ Study Report SR293. Judgeford, New
Zealand: BRANZ Ltd.

Dowdell, D. (2013). Application of environmental profiling to whole building whole of
life assessmenti key features. BRANZ Study Report SR76. Judgeford, New
Zealand: BRANZ Ltd

Dowdell, D. (2013). Application of environmental profiling to whole building whole of
life assessmert i' a plan for New Zealand. BRANZ Study Report SR75.
Judgeford, New Zealand: BRANZ Ltd

Dowdell, D. (2012). Review of how life cycle assessment is used in international
building environmental rating tools i’ issues for consideration in New Zealand
BRANZ 3udy Report SR272. Judgeford, New Zealand: BRANZ Ltd

Dowdell, D. (2012). Evaluation of Environmental Choice New Zealand as a best
practice ecolabel and comparison with the GBCA FrameworkBRANZ Study
Report SR271. Judgeford, New Zealand: BRANZ Ltd

Jaques R., McLaren, J. & Nebel, B. (2011). Environmental profiling of New Zealand
building material products: Where to for the New Zealand building sector BRANZ
Discussion Paper. Judgeford New Zealand: BRANZ Ltd


http://www.branz.co.nz/study_reports
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Note

This report is intended for stakeholders with an interest in understanding the
environmental impacts of the built environment through application of life cycle
assessment (LCA), including goernment, architects, designers, engineers, quantity
surveyors, specifiers, construction product manufacturers, importers, design and
building information model (BIM) tool providers, LCA practitioners and researchers.

It has been developed primarily for app lication to the design of new offices in New
Zealand but may be helpful for other applications of building LCA.
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Abstract

BRANZ, with industry and research partners, has developed the New Zealand whole
building whole-of-life framework, which aims to provide resources to facilitate more
consistent use of life cycle assessment (LCA) applied to buildings. This is especially
important now that building LCA is recognised within the Innovation category of the
Green Star building environmental rating tool.

Initial resources available in the framework are focused on the concept and preliminary
design of new-build offices with a gross floor area of 1500 m 2 or more, located in
Auckland, Wellington or Christchurch.

The framework provides information and data for use when carrying out building LCA,
environmental indicators for reporting and calculated life cycle environmental indicators
for 10 New Zealand reference office buildings which can be used for comparison with
building designs. The framework is underpinned by international building sustainability
standards.

In addition, an awareness raising/education building LCA tool called LCAQuicki* Office
has been developed to help stakeholders involved in design to better understand what
LCA is, what its outputs are and how to incorporate it into design, without the need to
incur significant cost or time. LCAQuicki’ Officeis supported by YouTube training
videos and a Help facility.

All resources developed to date are available for download from the BRANZ website at
www.branz.co.nz/buildingLCA

Keywords

Design, environment, LCA, LCAQuick, life cycle analysis, life cycle assessment, office,
reference building, whole building, whole of life.
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Acronyms and terms

ALCAS Australian Life Cycle Assessment Society www.alcas.asn.au)
API Australian Property Institute ( www.api.org.au)

Australasian
EPD®

EPD scheme across Australia and New Zealand set up by LCANZ anc
ALCAS for the purposes of acting as an EPD Programme Operator. The

Programme programme is based on The International EPD® System. Further
information about the Australasian EPD® Programme can be found at
www.epd-australasia.com and the International EPD® System at
www.environdec.com.

BEES Building Energy End-use Study (www.branz.co.nz/BEEJ

BIM building information model

BRANZ Building Research Association of New Zealand ywww.branz.co.nz)

BRE Building Research Establishment (www.bre.co.uk)

BREEAM BRE Environmental Assessment Method

BSi The British Standards Institution

building A digital representation of the physical and functional characteristics

information of a building. As such, it serves as a shared knowledge resource for

model information about a building, forming a reliable basis for decisions

during its life cycle from inception onward (Building and Construction
Productivity Partnership, 2014).

carbon footprint

Sum of greenhouse gas emissionsand removals in a product system,
expressed as CQ» equivalent and based on a life cycle assessment
(1SO, 2013).

CBI

Co-ordinated Building Information

characterisation

Process of assigning characterisaion factors i s e e 6 mi
characterisation factord.

CEN European Committee for Standardisation (www.cen.eu)

Cic Construction Industry Council (http://nzcic.co.nz/ )

constructed Anything of value that is constructed or results from construction
asset operations (ISO, 2011a).

co-ordinated
building
information

A classification system designed by and for members of the
construction industry to co -ordinate the five main information source s
i drawings, specifications, quantities, technical and research
information, and trade information and publications. CBI is based on
the European CAWS (Common Arrangement of Work Sections) system
and the 1SO-sponsored Uniclass project?

! Taken from the Masterspec website. For further information, visit
www.masterspec.co.nz/industry -resource/cbi-classification-and-coding-overview-1130.htm.

1


http://www.alcas.asn.au/
http://www.api.org.au/
http://www.epd-australasia.com/
http://www.environdec.com/
http://www.branz.co.nz/BEES
http://www.branz.co.nz/
http://www.bre.co.uk/
http://www.cen.eu/
http://nzcic.co.nz/
http://www.masterspec.co.nz/industry-resource/cbi-classification-and-coding-overview-1130.htm
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co-product

BRANZ

Any of two or more marketable materials, products or fuels from the

same unit process, but which is not the object of the assessment (CEN,
2013). Also called a by-product. A waste from a process that, with or

without subsequent processing, provides another function, is also
considered a co-product.

datasheet

Collection of data for a stage or module in the life cycle of a building
for use in scenario development when conducting building LCA in New
Zealand. Datasheets developed by BRANZ are for application to new
build offices in New Zealand, with emphasis on early design stages,
but may be useful (with care) for other stages of design and other
applications of LCA. All available datasheets can be downloaded from
the BRANZ websiteat www.branz.co.nz/buildingLCA

DBH

Department of Building and Housing (now part of the Ministry of
Business, Innovation and Employment [MBIE]).

Ecolnvent

Proprietary LCA database of unit processes developed and maintained
by the Ecolnvent Centre (www.ecoinvent.org).

EcoSpold

Data exchange format used for life cycle inventory data and life cycle
impact assessment methods.

embodied
carbon

Total carbon dioxide (or greenhouse gas emissions) required for the
extraction, processing, manufacture and (sometimes) delivery of
building materials to the building site and installation in the building.
Usually expressed in units of kg CQ equivalents when considering all
significant greenhouse gases or kg CQ when just considering carbon
dioxide emissions.

embodied
energy

Total energy required for the extraction, processing, manufacture and
(sometimes) delivery of building materials to the building site and
installation in the building. Usually expressed in units of MJ or KWh.

end -of -waste
state

Point at which a waste becomes a useful material and defines the
boundary between first use (which generated the waste) and a
second, subsequent use (which uses the secondary output derived
from the waste).

environme ntal

A voluntary declaration providing quantified environmental data using

product predetermined parameters and, where relevant, additional

declaration gquantitative or qualitative environmental information. Also known as
a Type lll environmental declaratio n or Type Il ecolabel.

EPD environmental product declaration

estimated Service life that a building or parts of a building would be expected to

service life have in a set of specific in-use conditions, determined from reference
service life data after taking into account any differences from the
reference in use conditions (ISO, 2011a).

GBCA Green Building Council of Australia (vww.gbca.org.au)
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generic data

BRANZ

Data that depicts typical characteristics of products in a sector but is
not necessarily representative of a specific named product in that
sector. Data may be sourced or adapted from databases or derive
from literature or other sources. Also known as secondary data.

GFA

gross floor area 1 usually measured in square metres (m?)

global warming

Midpoint characterisation factor assigned to different greenhouse

potential gases for the purpose of calculating global warming impacts (see
6mi dpoint characterisation fact¢
Green Star The NZGBCO&s v ol enatratingytooldan buildings wich

assesses a building at the design and asbuilt phases in the following
areas: management, indoor environment quality, energy, water,
transport, land use and ecology, emissions and innovation.

gross floor area

Sum of the area of all floors of a building, including mezzanines and
balconies. The gross floor area is measured from the exterior faces of
the exterior walls or from the centrelines of walls separating two uses
within a building, including all voids and unused p arts of buildings
(MfE, 2008).

GWP

global warming potential

hazardous waste

Unwanted materials that exhibit hazardous characteristics to humans
and/or the environment.

IEA International Energy Agency

ILCD International Reference Life Cycle Data System,which was developed
to provide a common basis for consistent, robust and quality -assured
data, methods and assessments
(http://eplca.jrc.ec.europa.eu/?page_id=86 ).

IMPACT specification and database for software developers to incorporate into
their tools for application of LCA and life cycle costing.

IPCC Intergovernmental Panel on Climate Change (www.ipcc.ch)

ISO International Organization for Standardization (www.iso.0rg)

LCA life cycle assessment

LCANZ Life Cycle Association of New Zealand (vww.lcanz.org.nz/)

LCAQuick i Excelbased early design support tool developed by BRANZto help

Office architects and other professionals involved in design to better
understand what LCA is, how to incorporate it into workflows and how
to use LCA outputs to inform design decisions. It performs an
evaluation of a design and compares it to one or more reference New
Zealand office buildings.

LCI life cycle inventory

LCIA life cycle impact assessment

LEED Leadership in Energy and Environmental Design
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life cycle
assessment

Compilation and evaluation of the inputs, outputs and potential
environmental impacts of a product system throughout its life cycle
(ISO, 2006a).

life cycle impact

Phase of the life cycle assessment aimed at understanding and

assessment evaluating the magnitude and significance of the potential
environmental impacts of a product system (ISO, 2006a).

life cycle Outcome of a life cycle inventory analysis that catalogues the flows

inventory across the system boundary and provides the starting point for life

cycle impact assessment (1SO, 2006a).

maintenance

Combination of all technical and associated administrative actions
during the service life to retain a building or its parts in a state in which
it can perform its required functions (ISO, 2011a).

MAF Ministry of Agriculture and Forestry (now part of the Ministry for
Primary Industries).

MBIE Ministry of Business, Innovation and Employment
(www.mbie.govt.nz).

MfE Ministry for the Environment ( www.mfe.govt.nz).

midpoint Factor derived from a characterisation model which is applied to

characterisation
factor

convert an assigned life cycle inventory analysis result to the common
unit of the category indicator (ISO, 2006b). For example, global
warming potentials are midpoint characterisation factors derive d from
a characterisation model used to convert emissions of different
greenhouse gases into a common unit of midpoint impact (in this case,
kg eq. CO: to represent radiative forcing).

Monte Carlo
simulation

Technique that converts uncertainties in input variables of a model
into probability distributions. This is achieved by randomly selecting
values from distributions for variables and recalculating the simulated
model many times in order to produce the probability distribution for
an output.

net floor area

Sum of the floors of a building measured from the exterior faces of
the exterior walls or from the centrelines of walls separating two uses
within a building, excluding all common areas such as hallways,
elevators, voids and unused parts of buildings (MfE, 2008).

net lettable area

See net floor area’i usually measured in square metres (m?).

New Zealand Life

Based at Massey University and established to provide education,

Cycle training and research to life cycle management professionals to meet
Management increasing consumer demand for green metrics on products
Centre (www.lcm.org.nz).

NLA net lettable area

NZGBC New Zealand Green Building Council jvww.nzgbc.org.nz)

NZIQS New Zealand Institute of Quantity Surveyors (www.nzigs.co.nz)

PAS publicly available specification

PCR product category rules

BRANZ
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product environmental footprint

PFA

Property Funds Association (www.propertyfunds.org.au)

product category

Group of construction products that can fulfil equivalent functions
(CEN, 2013).

product category
rules

Set of specific rules, requirements and guidelines for developing EPDs
or footprints for one or more product categories (adapted from CEN,
2013).

product system

Collection of materially and energetically-connected unit processes
which performs one or more defined functions (ISO, 2006a). Includes
services.

reference service
life

Service life of a product/component/assembly/system which is known

to be expected under a particular set, i.e. a reference set, of in -use
conditions and which may form the basis of estimating the service life

under other in-use conditions (ISO, 2011a).

refu rbishment

Modification and improvements to an existing building in order to bring
it up to an acceptable condition (CEN, 2011b).

repair

Returning an item to an acceptable condition through the renewal,
replacement or mending of worn, damaged and degraded parts (CEN,
2011b).

replacement

Change of parts of an existing item to regain its functionality.

RS research stream (within the New Zealand whole-building whole-of-life
framework research)
scenario A collection of assumptions and information concerning an expected

sequence of possible future events (CEN, 2013).

secondary fuel

Fuel recovered from previous use or from waste which substitutes
primary fuels (CEN, 2013). Examples include used solvents, wood,
tyres and oil.

secondary Material recovered from previous use or from waste which substitutes

material primary materials (CEN, 2013). Examples include recycled scrap
metal, crushed concrete, glass cullet, recycled wood chips and
recycled plastic.

secondary A secondary material or secondary fuel.

output

service life Period of time after installation during which a facility or its component
parts meets or exceeds the performance requirements (ISO, 2011a).

SETAC Society of Environmental Toxicology and Chemistry (www.setac.org)

SME Smaltto-medium-sized enterprise

unit process

Smallest portion of a product system for which data is collected when
performing an LCA (ISO, 2006a).

USGBC

United States Green Building Council (vww.usgbc.org)
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WGBC World Green Building Council fvww.worldgbc.org)

waste A substance or object that the holder discards or intends or is required
to discard (CEN, 2013).

water footprint metric or metrics for quantifying pot ential environmental impacts
related to water.
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1. Executive summary

BRANZ, with industry and research partners, has developed the New Zealand whole

building whole-of-l i f e fr amework (o6framewor ko) which ai ms
resources to facilitate more consistent use of building life cycle assessment (LCA) in

New Zealand. Initial focus has been on early design of new-build offices.

This report identifies three stakeholder groups who can, primarily, engage with the
framework and also how they can engage. The three stakeholder groups are:

1 Group 1: Manufacturers and importers of construction materials and products, and
their sector bodies/trade associations.

1 Group 2: Architects, designers, structural engineers, specifiers, quantity surveyors,
other design professionals and LCA practitioners involved in evaluating design of
buildings using LCA.

1 Group 3: Building rating tool providers (the New Zealand Green Building Council).

The framework is based on international building sustainability standards, with
resources structured as shown below.

-

NZ whole building whole of life framework

Reference
buildings

Resources developed to date are:

1 Information: Includes this study report and Study Report SR351 (Dowdellet al.,
2016). The reports provide information about the framework and how supporting
data has been developed.

1 Reference buildings: 10 recently-constructed reference office buildings (1500 m?
gross floor area or more) have been modelled (using a building information model
[BIM]) in terms of their structure and thermal envelope, as well as energy modelled
using New Zealand template energy models (developed as an output of the
Building Energy End-use Study [BEES?) and information in consent documentation.
These reference buildings reflect actual material use in the buildings and designed
(rather than measured, actual) energy use. Study Report SR350 (Berg et al, 2016)
provides information on the derivation of the reference buildings and results in
terms of environmental indicators.

2 www.branz.co.nz/BEES
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1 Data: Includes datasheets covering transport of materials to construction sites in
Auckland, Wellington and Christchurch, construction site waste, office building
service life, maintenance and replacement of materials during the building service
life, energy modelling, water -use benchmarks, and materials end-of-life routes at
building end of life. A summary of environmental indicators and life cycle inventory
(LCI) for low voltage New Zealand grid electricity is also provided, based on work
undertaken at the New Zealand Life Cycle Management Centre supported by
BRANZ (Sacayon Madrigal, 2016).

1 Indicators: Currently-recommended indicators are provided in BRANZ Study Report
SR293 (Dowdell, 2014), which additionally sets out methods for calculation of
impacts and characterisation factors. Current indicators are in line with
international standards. Indicators proposed for future inclusion in the framework
are also set out.

Further Masters and Doctorate level research is being undertaken at the New Zealand
Life Cycle Management Centre, the outputs of which will be referenced or made
available on the BRANZ website as theyare completed. This research includes an LCA
based analysis of energy efficient refurbishment of New Zealand offices, an evaluation
of barriers and enablers to help small-to-medium-sized construction product
manufacturers develop LCAbased environmental data and development of water
scarcity characterisation factors for New Zealand.

Additionally, and with specific application to early design of office buildings, an
awarenessraising tool called LCAQuicki Office has been developed. The aim of
LCAQuicki Officeis to provide a resource to help Group 2 stakeholders involved in
early stages of building design to better understand LCA, in particular:

what building LCA is

how to incorporate LCA into existing workflows

what the outputs of LCA look like, how to use and interpret them

how decisions taken at early design are likely to lead to environmental impacts
during the building life, where these occur and how to reduce them

1 how the environmental impacts of early designs compare to environmental impacts
calculated for reference New Zealand office buildings.

1
1
1
1

LCAQuicki Office can be downloaded from the BRANZ websiteat
www.branz.co.nz/buildingLCA and is accompanied by YouTube video tutorials (see the
LCA playlist atwww.youtube.com/user/BRANZmedia/playlists).

All framework resources can be accessed from the BRANZ websiteat
www.branz.co.nz/buildingLCA
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2. Introduction

2.1 Background

BRANZ commenced research into environmental profiling and wholebuilding whole-of-
life assessment in 2010 to help answer questions raised by the construction industry
about evaluation of environmental perfor mance on the construction product and
building scale. The initial research focused on how environmental product declarations
(EPDs) underpinned by life cycle assessment (LCA) can provide a robust source of
information for a more consistent evaluation of th e environmental performance of
construction products, which, in turn, can be incorporated in the assessment of New
Zealand buildings across the life cycle.

Development of such a framework is important for the New Zealand construction
industry because it:

1 provides more of a level playing field for assessment, with a focus on
environmental performance of buildings across the life cycle

1 enables evaluation of the environmental performance of buildings according to
their function

9 provides a basis for comparing building designs in order to better understand the
sources and scale of environmental impacts across the life of a building

9 aligns with ongoing developments in building environmental assessment according
to international standards

1 provides a holistic assessment that does not focus on single issues or specific parts
of the life cycle of a building, both of which risk problem shifting from one impact
to another or one stage of the life cycle to another or one medium to another

9 provides a basis for measuring continuous improvement through recognition of
innovation based on reduced environmental impacts i this can be at the
construction product level through to the building level

9 facilitates a stronger connection between supply and demand for construction
products i architects and designers that use LCA to evaluate their building designs
rely on LCAbased data for construction products, which can be provided by
manufacturers and importers. By making data about their products publicly
available, manufacturers and importers can ensure data for their products is
accurate and representative of current production as well as demonstrating a
willingness for robustness and transparency

1 with increasing use of quantitative design tools such as building information models
(BIM) and energy models, opportunities for linking LCA-based data into the design
process become quicker and easier For example, provision of LCA-based indicators
as metadata in freely-downloadable BIM objects of construction products provides
opportunities for direct calculation of environmental impacts of building designs in
BIM i this will increasingly facilitate more rapid assessment of building
environmental performance during the design process.

In February 2013, BRANZ publishedBRANZ Study Reprt SR275 Application of
environmental profiling to whole building whole of life assessmenti  a plan for New
Zealand (Dowdell, 2013), which set out a vision and plan for how LCA and EPDs of
construction products could be integrated with LCA-based building assessment in order
to derive quantitative impacts for buildings across the life cycle. The plan was
developed with existing New Zealand initiatives, structures and organisations in mind

9
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S0 as not to deinvent wheelséand to take account of developments in international
standards concerning evaluation of the environmental performance of buildings.

Following a consultation with the New Zealand construction industry, the plan provided
the basis for a 3-year Building Research Levy funded research programme todevelop a
New Zealand whole-building whole-of-life framework.

2.2 Organisation and focus of research streams

The framework aim is to provide information and resources to encourage and facilitate
more consistent use of building LCA, with an initial focus on application to early design
of new-build offices.

To achieve this aim, the research was divided into three research streams. A
stakeholder group and industry interest groups were established in order to receive
input to and feedback on the research from in terested stakeholders.

The three research streams (RS) were organised as follows:

1RSI Establish LCAbased indicators to underpin the reporting basis of the
framework: This research completed in 2014 and resulted in publication of BRANZ
Study Report SR293 (Dowdell, 2014). The report sets out currently recommended
environmental indicators for reporting and environmental indicators highlighted for
potential future incorporation into the framework. The report includes calculation
methodologies and characterisation factors for use in calculating potential
environmental impacts.

1 RS2 Develop calculated environmental impacts for a set of reference New Zealand
office buildings, in order to provide an initial basis for comparison . A simple matrix
for categorising office buildings has been developed, and 10 New Zealand office
buildings each with a gross floor area (GFA) of 1500 m? or more have been
modelled according to materials used in the structure and thermal envelope and
designed energy use according to location in Auckland, Wellington and
Christchurch. This work has resulted in BRANZStudy Report SR350 (Berg, Dowdell
& Curtis, 2016).

1 RS3 Develop default data for use when conducting building LCAs in the absence of
specific data. Excel datasheets have been develogd that provide reference data
for use in building LCAs of offices during early design. While the information has
been developed for application to early-stage design, it may also be useful for
other building LCA applications. These resources can be downladed from the
BRANZ websiteat www.branz.co.nz/buildingLCA and are supported by information
in BRANZ Study Report SR351 (Dowdell et al, 2016)

BRANZ has supported other research being conducted at the NewZealand Life Cycle
Management Centre at Massey University as part of the framework. Outputs of this
research will be made available on the BRANZ website as it is completed during 2016
and 2017. This research includesthe following:

1 An LCAbased evaluation of energy-efficient refurbishment in New Zealand offices
to ascertain and recommend refurbishment options that yield the largest potential
environmental gains. This research is due to complete in early 2017.

I An evaluation of the barriers faced by small to medium-sized enterprises (SMES)
that want to engage with LCA and what opportunities exist to help overcome these
barriers. This research is due to complete in late 2016.

10
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1 Assessmentof methods for calculating water scarcity impacts in New Zealand. The
outputs of this research will be reported later in 2016.

1 Development of an LCAbased model for New Zealand grid electricity generation
and distribution in order to produce a life cycle inventory (LCI) for 1 kWh of low-
voltage New Zealand grid electricity delivered to a building. The outputs of this
work have been used in the framework.

Additionally, and with specific application to early design of office buildings, an
awarenessraising tool called LCAQuicki' Office has been developed by BRANZ.The
aim of the tool is to provide a resource to help stakeholders involved in the early
stages of building design to better understand LCA, in particular:

1 what building LCAs

1 how to incorporate LCA into existing workflows

1 what the outputs of LCA look like and how to use and interpret them

1 how decisions taken at early design are likely to lead to environmental impacts
during the building life, where these occur and how to reduce them

1 how the environmental impacts of early designs compare to environmental impacts
calculated for reference New Zealand office buildings.

LCAQuicki Officeis available for download from the BRANZ websiteat
www.branz.co.nz/buildingLCA and is accompanied by YouTube video tutorials (see the
LCAplaylist at www.youtube.com/user/BRANZmedia/playlists).

2.3 Organisation of this report

This report is organised as follows:

Section 3 sets out the key stakeholders who can use the framework.

Section 4 provides a brief introduction to LCA and the building life cycle.

Section 5 sets out the framework focus and architecture.

Section 6 details the scope of the framework currently.

Section 7 provides an introduction to LCAQuicki Office.

Section 8 sets out how you can add data and information to the resources available
on the framework .

= =4 -4 _a_a_2
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3. Key framework stakeholder groups

There are three main stakeholder groups for whom the framework has been developed
which are mapped out in Figure 1. The ways that these groups can use the framework
are different and set out further below.

Stakeholder Group 1: construction product manufacturers,
importers (and exporters) and their sector bodies

Development and provision of product LCA-based data e.g. EPDs or
critically reviewed LCI data (Section 3.1).

Forusein .....

Stakeholder Group 2: architects, designers, structural engineers,
quantity surveyors, specifiers, LCA practitioners supporting design

lterative use of LCA to inform about the potential environmental
impacts of building designs (Section 3.2)

EPDs, forusein .....

Forusein .....

Stakeholder Group 3: NZGBC (building environmental rating
tools)

Environmental performance rating of buildings informed by LCA and EPDs
as part of an overall assessment (Section 3.3)

Figure 1. How construction industry st akeholders can engage with the f ramework

3.1 Stakeholder Group 1

Manufacturers, importers and exporters of construction products and their sector
bodies may interact with the framework primarily through development a nd publication
of LCAbased data. There are two main options open to this stakeholder group which
are mapped out in the flowchart in Figure 2.

Other ways that Stakeholder Group 1 can interact and contribute to the framework are
set out in Section 3.1.3.

START Stakeholder Group 1

Want to make LCA-based data for
a product or products publicly
available? (Section 3.1.1)

| r
VLT gieve =) BLELICRLERE Yes | Develop and publish an EPD
communication document >
. o (Section 3.1.2.1)
(audience is customers)?

No

Monitor the market and review decision annually ‘

Want to make LCI data available Yes Develop a third party reviewed
(audience is primarily LCA '{ LCI (Section 3.1.2.2) }*
- B

Figure 2. Flowchart for Stakeholder Group 1 engagement.

3.1.1 The choice to make available product-LCAbased data

Firstly, this stakeholder group must consider whether to make product-LCAbased data
publicly available. Potential reasons for choosing to do so are to:

12
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Demonstrate transparency to customers.

Showcase environmental attributes of products using a robust, science-based

approach and facilitate evaluation of building environmental impacts using LCA (see

Section 3.2).

1 Lead the competition and through provision of LCA-based data, show potential
customers how your products can contribute to their environm ental goals.

I Raise environmental performance higher up the corporate agenda by
benchmarking performance and using this as a basis for implementing
environmental improvements. Continuous improvement is a key attribute of quality
management.

1 Look for opportunities for efficiency gains and cost savings, by assessing products
and processes from an LCA perspective.

1 Input to research and development activities, by evaluating and better
understanding associated environmental implications.

1 Help a building project t o achieve points within the building environmental rating
tool Green Star through the Innovation Challenge for EPDs.

1 Ensure that available data for your products is representative and current. During

early stage building design (concept and preliminary design) building design

decisions focus on aspects such as form, orientation, window-to-wall ratios and
type of structure. At this stage, generic LCA data, in the absence of specific product
data, can be sufficient to iteratively inform early design decisions towards
environmentally-preferable options. Later in the design process, when specific
products are being evaluated and specified, access to productspecific LCAbased
data becomes increasingly important to inform choice. If product -specific LCA
based data does exist, it is preferred to generic data during early design.

E

LCA is a robust, sciencebased approach and its application to construction products is
enshrined in international standards. LCA studies are not small undertakings and
require data collection (sometimes additionally requiring data from suppliers) which
can be costly and take time. Options for carrying out an LCA are to:

1 engage external expertise. Examples of specialists that provide LCA services are
available on the Life Cycle Association d New Zealand (LCANZ) website
(www.lcanz.org.nz)
1 develop internal expertise by supporting a staff member to undertake postgraduate
study in |ife cycle management and |ife cycle
Life Cycle Management Centre (vww.massey.ac.n2).

Due to the data intensive nature of LCA, it is usually conducted in specialist software
tools with supporting databases. The two main LCA software tools used in New
Zealand are GaBi provided by thinkstep and SimaPro provided by lifecycles. Both
softwares require purchase of a licence to use and annual maintenance. Both
organisations provide training. Costs depend on the type and number of licences and
supporting data required. Further information is available at:

91 lifecycles (www.lifecycles.com.au) for SimaPro.
9 thinkstep (www.thinkstep.com) for GaBi.

There is, additionally, an initiative that has developed a free open-source LCA software
tool called openLCA available atwww.openlca.org.

13


http://www.lcanz.org.nz/
http://www.massey.ac.nz/
http://www.lifecycles.com.au/
http://www.thinkstep.com/
http://www.openlca.org/

Study Report SR349 New Zealand wholebuilding whole-of-life framework: An overview "

BRANZ

3.1.2 Formats for publicly available LCAbased data

Having made a decision to make LCAbased data available in the public domain, the
next choice is the form of the data that is to be made available.

There are two, not mutually exclusive, choices which have quite different audiences:

1 An EPD, which is a third-party-verified LCAbased marketing document for Business
2 Business (BB) or Business 2 Customer (B2C) communications. More information
about EPDs is provided in Section 3.1.2.1.

1 An LCI, which is essentially a long list of quantified environmental inputs and
outputs, used by practitioners when undertaking LCAs. More information about
LCls is provided in Section 3.1.2.2.

3.1.2.1  Environmental product declarations (EPDs)

EPDs or Type Ill environmental declarations to use ISO terminology, are concise,
readable, third-party-verified marketing documents that include the reporting of LCA -
based results in addition to other environmental information. They are primarily aimed
at B2B communication but are also useful for B2C communications.

At the time of writing this report, products with EPDs used in buildings attract points in
Green Star through the Innovation Challenge for EPDs, making products with EPDs
attractive to building design projects aiming for a Green Star building environmental
rating. Further information is provided in Section 3.3.

EPDsmust comply with ISO 14025 (ISO, 2010a) which sets out the principles and
procedures for their development. For construction products (which includes services)
in particular, the European standard EN 15804 (CEN, 2013) provides more specific
rules for EPD development and what must be reported. Currently, this should (ideally)
be used as the basis for construction product EPDs in New Zealand.

Construction product EPDs compliant with EN 15804 have a life of five years, during
which time regular review is necessary to ensure that reported environmental
indicators remain valid and representative of the product being supplied. If the
reported environmental indicators change significantly during this period, e.g. due to
changes in manufacturing location or suppliers, then the EPD must be updated. This is
to ensure it remains representative during the period of EPD registration.

EPDs are based on product category rules (PCR) which provide more detailed product
or sector specific rules for carrying out LCAs. PCR exisfor many products already and
more are being developed all the time. The process for PCR development involves
stakeholder consultation and, for construction products, has a life of five years for EN
15804-compliant PCR.

At the time of writing, 1ISO 21930 (which was originally published in 2007) is being
updated. This is the international standard equivalent of the European standard EN
15804. The new ISO 21930 standard appears to be developing in line with EN 15804,
providing more specific requirements and guidance where experience of using EN
15804 has shown this is necessary or advantageous.

The first EN 15804-compliant EPD for a New Zealand construction product was
published by Allied Concrete in 2014 based on 2013 annual production of concrete
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made with Holcim-supplied cement at 28 batching plants across the North and South
Islands®.

Since September 2014, an EPD programme for products used in New Zealand and
Australia has existed called the Australasian EPD® Programme (vww.epd-
australasia.com/). This provides a local platform for development and registration of
verified EPDs compliant with ISO 14025 (ISO, 2010a) and EN 15804 (CEN, 2013) for
construction products.

The Australasian EPD® Programme was establishel as a joint initiative of LCANZ and
ALCAS and is affiliated with the International EPD® System, one of the largest and
oldest EPD programme operators globally. Further information about the International
EPD® System can be found at www.environdec.com.

Construction product manufacturers with products that are primarily for export rather
than use in New Zealand or Australia may wish to consider registering their EPDs in
local EPD schemes where their products are sold Given the global scope of the
International EPD® System with which the Australasian EPD® Programme is affiliated,
this may be suitable.

3.1.2.2 Life cycle inventories (LCIs)

The first output of an LCA model is an LCI. This consists of a list of quantified
environmental inputs and outputs (or flows) that cross the boundary between the
system being modelled and the wider environment. Environmental inputs typically
consist of non-renewable and renewable resources, and environmental outputs
typically consist of emissions to air, water and soil. All are scaled according to the
quantity of product or products that provide the basis for the study.

An LCl is difficult to use and interpret, and may typically run to hundreds of lines of
flows. However, if made available in a format that may be downloaded into LCA
software, LCls can be used by LCA practitioners in their modelling. Therefore, by
providing LCI data, Stakeholder Group 1 members can ensure that the data used in
LCA studies that includes their products is current, accurate and representative.

An LCI may be used to calculate indicators that are reported in an EPD. However,
indicators in an EPD cannot be reliably converted back into an LCI by users of an EPD.
LClIs which are freely available, methodologically consistent and well maintained can
make the process of EPD development cheaper and verification of EPDs easier.

LCls are likely to be cheaper to produce than EPDs, but have a more limited audience
and are not suitable for communication to customers. LCls of construction products
should be developed using the same methodological standards as used for EPDs, i.e.
EN 15804 (CEN, 2013) as well as more detailed requirements set out in relevant PCR.
The LCA work should also be independently critically reviewed to these same
standards.

Having developed an LCI, the data should be reviewed periodically to ensure it remains
representative and is updated if necessary. Consideration should be given to updating
the data at least every five years.

3 The latest version of the Allied Concrete EPD is available at
http://gryphon.environdec.com/data/files/6/10204/epd555%20Allied%20Concrete%20Ready%
20mixed%20concrete.pdf
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3.1.3 Other ways Stakeholder Group 1 can input to the
framework

Resources have been developed which are available for download at
www.branz.co.nz/buildingLCA which may be useful for scoping and carrying out an
LCA.

These resources, which include default information for use in the absence of more
specific information (called datasheets), are intended to be updated periodically.
Therefore, BRANZ welcomes information and data from members of Stakeholder Group
1 which can be incorporated during envisaged future updates.

More information about how the reference information in the datasheets has been
developed is provided in Section 6.3 and how to submit data and information to BRANZ
for inclusion in future updates in Section 8.

3.2 Stakeholder Group 2

Use of LCA in building design is not currently well developed in New Zealand. This is in
contrast to peer regions such as Australia, Europe, Japan and North America whee its
application is growing or already established. The information, data and other
resources that have been developed for this framework are aimed at achieving a more
consistent application of LCA at the building level so that Stakeholder Group 2
members can make design decisions supported by robust environmental information.

Some traditional barriers to use of LCA in building design are summarised in Figure 3,
together with framework and other resources that hav e been developed to reduce
these.

It is intended that framework resources will be added to and updated in the future, as
more and better data becomes available (for example, through development of EPDs
and/or LCls by construction product manufacturers and importers and their trade
associationsi see Section 3.1) or with any significant changes that may be required by
future international standards.

Stakeholder Group 2 members can also contribute to the framework through provision
of the following:

1 Feedback on the resources that have been provided, requests for further
information and resources on specific aspects of the framework. This may be used
to prioritise research in the future.

1 Reference buildings (with client permission), which will allow BRANZ to develop a
larger database of designed buildings from which to compile more reference
buildings. The identity of buildings can remain confidential if desired.
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Figure 3. Barriers and enabl ers for use of building LCA in design.

Information about how to provide feedback and reference buildings is available in
Section 8.

Stakeholder Group 3

Potential environmental impacts calculated at the building level using LCAarise as a
result of the myriad decisions taken during design. These take into account how
passive design features can lead to lower energy demand, where energy is obtained
and in what form, what materials are used and how durable they are, how they are
manufactured and from where they are obtained. A building LCA is therefore a holistic
form of assessment, that draws together issues that are traditionally considered
separately, such as energy, materials, waste, transport and water, and reflects their
contributions to overall building environmental impacts using the same indicators.

The New Zealand Green Building Council (NZGBC) introduced new Innovation
Challenges in its Green Star building environmental rating tool in 2015. Two of these
Innovation Challenges include:

1 Material Life Cycle Impacts , which recognises use of building LCA in design (by
Stakeholder Group 2)andai ms At o encourage a proeof-ect team
building, whole-of-life cycle assessments of their project and to demonstrate that
their project performs better in most impact categories without negative trade -offs.

This challenge also aims to increase demand and availability of life cycle data, and
to build the capacity of industry tho perform
and;

4 www.nzgbc.org.nz/Attachment?Action=Download&Attachment_id=349
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