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BRANZ carbon-
footprinting tools
Carbon-footprinting tools developed by BRANZ will help designers and 
architects – and ultimately New Zealand – meet net-zero carbon targets.

BY JARRED BUTLER, BRANZ BUILDING ENVIRONMENTAL SCIENTIST

T H E  G OA L S  O F  the  Cl imate  Change 
Response (Zero Carbon) Amendment Act 
2019 are to reduce emissions to net zero by 
2050 and limit global warming to no more 
than 1.5°C above pre-industrial levels. 

Meeting the challenge ahead
To achieve this, we require a fundamental 
change in how we design buildings. Simply 
put, we need buildings to reduce their 
carbon footprint. This will be a real chal-
lenge for industry  – currently, we do not 
even understand the carbon footprint of 
most buildings we design. 

The Ministry of Business, Innovation 
and Employment’s Building for climate 
change programme consulted recently on a 
proposal for a building’s carbon footprint to 
be calculated as a requirement for obtaining 
a consent. This would help us understand 
the range of carbon footprints for different 
building typologies and how design and 
materials choices contribute to these. 

Based on consultation feedback received, 
most of those in our industry are generally 
supportive of this because it will help to 

achieve climate change goals (see the submis-
sions report at www.mbie.govt.nz). They 
understand that we need to change the way we 
design and build, specifically by considering 
carbon as an integral part of the design process 
in the future. 

BRANZ developed the whole-building 
whole-of-life framework and released 
LCAQuick in 2016 – resources and tools to 
help upskill the industry’s ability to assess 
the environmental impact of building designs. 
Under this framework, BRANZ has continued 
to develop a suite of carbon-footprinting tools 
to help project teams calculate and reduce 
the carbon footprint of their building designs.

What is carbon footprinting?
Carbon footprinting is a calculation method 
that provides an understanding of the potential 
climate change impact of building design. It is 
powerful when it is used to inform decisions 
during the design process. It is also part of a 
more holistic calculation method called life 
cycle assessment, which considers multiple 
environmental issues. More details on this can 
be found in LCA to inform concepts in Build 147.

When we apply this to buildings, it means 
calculating emissions that occur during 
construction, use and end of life of a building. 
A building’s life cycle is split into various stages 
(see Table 1) that identify when emissions are 
occurring and through what processes.

Tools make it easier
BRANZ’s tools can help design teams become 
more familiar with carbon footprinting so this 
can be carried out early in the design process 
– before final decisions are made. Knowing the 
climate change impacts of alternative options 
helps to make informed decisions on how to 
lessen climate change impact. 

Carbon-footprinting tools enable designers 
to iteratively assess the carbon implications 
of their designs. That means they can assess 
several design options to see which one has 
the lowest climate change impact. 

Carbon footprinting can be complicated and 
is sometimes an overwhelming technique to 
learn, even when assisted by a tool. Usually, a 
user would need to enter the resources (mate-
rials, energy and water) that a potential design 
may use, have appropriate environmental data 
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for those resources and make assumptions 
about how those resources are used. 

BRANZ’s whole-building whole-of-life 
framework provides a set of resources – 
for example, databases and assumptions 
– that can help make carbon footprinting 
of buildings more consistent. More on this 
framework can be found at www.branz.
co.nz/environment-zero-carbon-research/
framework/. All BRANZ’s carbon tools have 
been developed under this framework.

Table 2 summarises the tools BRANZ has 
available and what is in development. All 

these tools will be Excel based and freely 
available on BRANZ’s website. 

LCAQuick
LCAQuick is the main tool featured in Table 2. 
It is a whole-building whole-of-life assessment 
tool and can calculate the impacts for an 
entire building throughout its entire life for 
a variety of environmental issues. It is meant 
to educate industry professionals about life 
cycle assessment. 

BRANZ provides training sessions on 
LCAQuick to help architecture and design 

PRODUCT STAGE CONSTRUCTION PROCESS 
STAGE

USE STAGE END-OF-LIFE STAGE POTENTIAL BENEFITS/LOADS BEYOND 
THE SYSTEM BOUNDARY (OPTIONAL)

A1 Raw material supply A4 Transport B1 Installed products in use C1 Demolition D Reuse, recovery, recycling potential

A2 Transport A5 Construction installation B2 Maintenance C2 Transport

A3 Manufacturing B3 Repair C3 Waste processing

B4 Replacement C4 Disposal

B5 Refurbishmenent

B6 Operational energy use

B7 Operational water use

Figure 1: Stand-alone house design compared to reference building.

Figure 2: Stand-alone house design compared to carbon budget.
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firms incorporate life cycle assessment into 
their workflow. 

Ultimately, this is a tool that will calculate 
the total carbon footprint of a building, but 
it can also be used to compare different 
construction types if desired. It also compares 
the building design to a similar reference 
building and carbon budget (see examples 
in Figures 1 and 2).

LCAQuick can be downloaded for free at 
www.branz.co.nz/lcaquick, and training can 
be booked by emailing LCAQuick.help@
branz.co.nz. 

When emissions occur and by what processes

Table 1
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Tools for early design decisions
It’s important for designers to consider the 
carbon footprint in design decisions as early 
as possible. Decisions during concept and 
preliminary design, such as structure and 
enclosure, have a significant impact on a 
building’s carbon footprint. They are time-
consuming and costly to change if carbon 
footprinting is introduced later in a project. 

BRANZ has developed three tools focused 
on allowing users to explore and compare 
common design decisions (the last two are 
due for release later in 2021 after feedback 
from consultation has been incorporated). The 
tools require no project-specific information, 

NAME
(RELEASE)

FUNCTION TYPOLOGIES INPUTS OUTPUTS

AUDIENCE: DESIGNERS, DURING EARLY DESIGN

LCAQuick
(2016)

Whole-building whole-of-life, 
life cycle assessment tool.

Residential, 
commercial

List of materials, energy use, water 
use.

Environmental impact.  
Comparison with reference building.1

Comparison with carbon budget.2

Material and energy analysis.

AUDIENCE: DESIGNERS AND STRUCTURAL ENGINEERS, DURING VERY EARLY DESIGN

CO2NSTRUCT
(2019)

Database of embodied carbon 
and energy for common 
building materials.

All – Embodied greenhouse gases and energy.
Data quality rating.

CO2RE
(late 2021)

Database of greenhouse gas 
emissions for residential wall, 
floor and roof constructions.

Residential Minimum R-values, construction 
specifications – largely drawn from 
BRANZ House insulation guide (5th 
edition).

Whole-of-life embodied greenhouse gas 
emissions.
Compare constructions.

LCAPlay
(late 2021)

Concept-level, exploratory 
life cycle assessment tool for 
commercial buildings.

Commercial Location, size, structural system, 
façade, HVAC system.

Environmental impact.
Compare design options.
Materials and energy breakdown.

AUDIENCE: DESIGNERS, PROJECT MANAGERS, CLIENTS AT START OF PROJECT

CO2MPARE
(late 2021)

Database of greenhouse gas 
emissions for a set of reference 
buildings. Can be used to set 
targets.

Residential, 
commercial

Location, building typology. Greenhouse gas emissions of average 
building. 
Carbon budget.
Energy use intensity.
Materials breakdown.

BRANZ carbon-footprinting tools

Table 2

1 Reference building  – a building that has been previously carbon footprinted and is like the building design (at minimum, the same typology).
2 Carbon budget  – the greenhouses gases a building can emit if we are to limit global warming to 1.5°C above pre-industrial temperature.

making them easy to use when early design 
decisions are being made. 

The goal is for users to play around and 
develop their understanding of the impacts 
different design options have. These tools are:

 ¬ CO2NSTRUCT – used to see the impact of 
common building materials

 ¬ CO2RE – compares the impact and R-values 
of common residential constructions

 ¬ LCAPlay – compares the impact of different 
building forms, structural systems, façade 
and HVAC systems in commercial buildings.

Tools to compare carbon footprints
If you haven’t had any experience carbon 

footprinting buildings, it can be difficult to 
know whether the footprint of your building 
is good and what targets you should be 
aiming for. LCAQuick helps with this by 
comparing the assessed building to a similar 
reference building and carbon budgets, but 
this information isn’t readily available.

BRANZ has developed CO2MPARE, which 
provides building carbon benchmarks and 
carbon budgets based on BRANZ’s research 
that can be useful for setting targets at the 
start of a project. This will be released later 
this year. 
  For more These tools are available from www.

branz.co.nz/sustainable-building/.

Building a great home, one that’s built to last, 
is the result of good building practice and the 
very best building products. Products that are 
specifically designed to perform at a higher level 
to traditional building paper.

RAB™ Board not only has resistance to damage 
from moisture and fire, it’s also quick and easy  
to install and allows early close in.

RAB Board won’t shrink or warp, so it results in  
a flatter more professional finish.

So to build a home that will stand the test of  
time build with RAB Board from James Hardie.

PERFORMANCE THAT WORKS
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GOOD DESIGN IS OBVIOUS
GREAT DESIGN IS TRANSPARENT

BOARD

RAB

180 DAY EXPOSURE
Withstand up to 180 days exposure  
without warping or shrinking

FIRE RESISTANT
Non-combustible 
material

STRUCTURAL BRACING 
External wall bracing and 

structural connectivity

RESISTANT TO DAMAGE 
FROM MOISTURE
Built-in water repellent barrier

COMPLIANCE
BRANZ Appraised 
15 year product warranty

EASY TO INSTALL
Quick installation, gun nail 
and eliminate top plate strap
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