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Whole-of-life 
embodied carbon 
assessment for new 
build projects

The Ministry of Education (the Ministry) are a kaitiaki/guardian of these important assets and we are 
committed to prioritising sustainable, successful long-term outcomes. 

There are around 2100 state-owned schools/kura in New Zealand (over 16,000 buildings), supporting  
over 790,000 ākonga  in New Zealand. The scale of the school property portfolio provides an opportunity 
to reduce our environmental footprint and drive carbon reductions. 

Schools are valuable, multi-generational social assets. They have given access 
to education, and inspiration, for generations of ākonga to learn and succeed. 
It’s critical that we provide school infrastructure that continues to allow future 
generations of ākonga, and their communities to thrive. 

2100 state-owned 
schools/kura in  
New Zealand ...

... supporting 
over 790,000 

ākonga  in  
New Zealand. 

The scale of the school 
property portfolio provides 

an opportunity to reduce our 
environmental footprint and 

drive carbon reductions. 

About 16,000 
buildings, 
 37,000 

classrooms.

Over 8,000 
hectares  
of land. 
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Intended Audience and Application

The intended audience for this guide includes 
Architects, designers, LCA practitioners and other 
professionals involved in the planning and design of 
school buildings. 

Feedback and Updates

We regularly review our documents to improve the 
content and ensure alignment with our objectives. 
If anything appears to be unclear or inaccurate, 
please share your feedback and comments with 
us through school.design@education.govt.nz. Your 
feedback will help us to ensure our documents 
remain a valuable resource for those who plan and 
design our schools. 

Scope

In this document, you’ll find advice about how to 
approach conducting a life cycle assessment (LCA) 
for your school build design and how to use our 
LCA Report Template for measuring and recording 
whole-of-life embodied carbon.

Our LCA requirement is applicable to new 
build projects, not maintenance or renovation 
projects. The LCA Report Template is intended to 
support decision making at the design stages of 
construction projects. 

Version 1.0 of this guide focuses on whole-of-life 
embodied carbon. Subsequent versions will include 
guidance on measuring operational carbon, once 
our working methodology has been established and 
confirmed.
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Context
• The Building for Climate Change (BfCC)

programme was established to reduce emissions
from buildings during their construction and
operation and ensure New Zealand’s buildings
are resilient enough to withstand climate change
conditions.

School Property Vision

We developed Te Rautaki Rawa Kura – The School 
Property Strategy 2030, which establishes our 
vision of achieving an environmentally sustainable 
property portfolio.

We also developed Te Mahere Taiao – The 
Environmental Action Plan for School Property 
which sets out some of the actions we must take to 
reduce emissions of the school property portfolio. 

Alignment with Whole-of-Government 
Objectives 

The Government has committed to transition 
Aotearoa New Zealand to a low emissions and 
climate resilient economy by 2050. One of these 
commitments is to reduce the country’s net 
emissions of all greenhouse gases to zero by 2050 
(as set in the Climate Change Response (Zero 
Carbon) Amendment Act 2019).

A range of government programmes are underway 
to support more positive environmental outcomes:

• The Emissions Reduction Plan aims to reduce
emissions to support global efforts of limiting
global temperature rise to 1.5˚C above pre-
industrial levels.

• The Carbon Neutral Government Programme
was established to accelerate the reduction of
emissions from within the public sector.

Te Rautaki Rawa Kura –  
The School Property Strategy 
Four Key Areas of Influence.

Quality Learning Environments

Sustainable Portfolio

Well-managed Property

Equitable Outcomes

Te Mahere Taiao –  
Environmental Action Plan 

Four Key Areas of Influence.

Measuring

Design

Investment and Procurement

Empowering Others
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principles of sustainability: adaptability, durability, 
and resilience. 

Project teams involved in the design and 
construction of schools must understand the 
principles outlined in DSNZ to guide decision 
making when measuring and evaluating carbon 
assessments.

Designing Schools in Aotearoa New Zealand

Designing Schools in Aotearoa New Zealand 
(DSNZ) is the principal document in our suite of 
design standards for state schools. The DSNZ sets 
out the Ministry’s expectations to people involved 
in the planning and design of schools. Section 3.1 
of the DSNZ outlines our approach to sustainability 
for building design and expands upon our key 

What does ‘whole-of-life’ mean 
to the Ministry?

Taking a whole-of-life approach means considering 
how the decisions made during one stage of a 

building’s lifecycle impact another. It’s important 
to balance upfront embodied carbon options 

alongside operational carbon emissions from the 
use and maintenance and end-of-life impacts.

Fit-for- 
purpose 

 education

Functional

Responsive

Sustainable
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Measuring and Evaluating 
Carbon Emissions

the emissions associated with our buildings. This 
includes how different geographical locations, 
climatic zones, building uses, types and heights 
impact carbon.

Over time, the LCA results submitted will be 
analysed to support refinement of our processes, 
guidance, standards, emission targets and design 
requirements.  

In future, this will enable an evidence-based  
emissions reduction pathway aligned with our net-
zero commitments. 

We encourage a collaborative approach to the 
implementation of this plan and welcome your 
feedback and input. 

Integrating Emission Reductions into the 
Design Process

Our intention has been to create an integrated 
approach that maximises sustainable outcomes; 
we expect LCAs to be undertaken throughout the 
design process to inform design decision making. 
Deliverables are integrated with key design stages 
to ensure they inform evidence-based design 
decisions, and are not just a reporting exercise. 

Cross-agency Alignment and our Approach 
to Carbon Reduction: Now, and in the Future

In collaboration with industry experts, BRANZ and 
Ministry of Business, Innovation and Employment 
(MBIE), we have developed an approach to carbon 
assessment that closely aligns with the technical 
guidance developed by MBIE through the BfCC 
programme.

Our Approach to Emission Reductions for 
School Buildings

Our approach to introducing the requirement to 
measure and report on carbon emissions is 
iterative and progressive. 

Measuring and reporting the carbon emissions 
associated with new build projects is an important 
first step towards driving emission reductions and 
creating sustainable, resilient school buildings. 

Over time, the LCA results submitted will be 
analysed to support refinement of our emissions 
targets and design requirements. The results 
gathered from conducting Life Cycle Assessments 
(LCA) for new build designs will enable a better 
understanding of how a range of variables affect 

Establish and refine a 
process for consistent 

carbon measuring

Gather evidence and 
gain understanding 
of our buildings and 

portfolio

Produce and refine 
design guidance and 
tools too support and 
upskill industry and 

Ministry staff

Refine targets that 
balance with other 

design requirements 
and wider Government 

requirements

Reduce carbon 
emmissions
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Construction  
stage

carbon emissions 
associated with the 

construction 
 process

End of life 
stage

carbon emitted 
during demolition or 
deconstruction and 

processing for materials 
for reuse, recycling  

or final disposal

Beyond the 
 lifecycle – 

emission savings 
by recycling  

and reuse

» Transport
» Construction
» Installation

» Use
Maintenance
Repair

» Refurbishment
» Replacement

» Deconstruction
and demolition

» Transport
» Waste

processing
» Disposal

» Raw material
supply

» Transport
» Manufacturing

Product 
stage

carbon emissions 
associated with 

materials

Use stage
carbon emissions 

associated with the 
materials and processes 
required for the upkeep 

of the built asset 
throughout its 

lifecycle

Project Lifecycle and Stages 
of Carbon Generation
Every stage of the school building lifecycle has an environmental impact. The best opportunity to reduce 
this impact is through design decisions made in the planning and design stages. At this stage, design 
teams can make decisions about specifying low-impact products, that minimise maintenance and 
replacement impact during the use the building and maximise reuse and recycling potential at the end of 
life.
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Building lifecycle

Operational  
emissions

Use stage (years)
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Figure 2: Embodied and Operational Carbon Across Building Lifecycle

Whole-of-life embodied carbon
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LCA Methodology 
and Reporting 
Requirements
In collaboration with industry experts, we have developed an LCA Report Template to support conducting 
LCAs throughout the design process. The LCA Report Template outlines key assumptions to be 
incorporated to ensure consistency, and that results (and data) are comparable across various projects, 
design practices and the calculator tools they use. 

Our methodology has been refined to better suit the education context. We have added detail and outlined 
key assumptions to minimise the risk of inconsistent results between different projects, teams and tools 
used. We expect our methodology, the LCA Report Template and guidance to evolve as we learn more 
about conducting LCAs. We welcome your feedback throughout your project’s design process.  

           34 buildings

These trials gave us all the opportunity to develop 
and test a methodology (with BRANZ) and  
refine the process, requirements and deliverables. 

Carbon Assessment Trials 

We established the Carbon Assessment Trials 
(CAT) to test our process for undertaking LCAs 
as part of the design process. 

The CAT included

across

           20 schools

designed by

7 architectural          
practices
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 Topic Guidance Comments

What format do I use 
for completing an 
LCA?

Please use our LCA Report Template to record the results of your LCA. 

Complete the LCA Report Template in line with the deliverables expected for 
each design stage. 

Please provide a copy of the LCA Report in Microsoft Word.

How many LCA 
Reports do I need 
to create?

Use one LCA Report per building for the entire project. We need to record 
data accurately for each building.

Only complete the Masterplan section in the LCA Report Template for one 
building per school site.

Use one LCA Report per building from Preliminary Design onwards.

How many times do I 
need to undertake an 
LCA?

We ultimately require one accurate full LCA to be provided. The scope of 
the building elements are listed in Appendix 1 of the Report Template.

Complete this LCA once the design and materials are finalised. This is 
usually at 100% Developed Design but in some cases may be at 100% 
Preliminary Design (if all selections are confirmed and  can be measured).

For this reason, the Developed Design stages are marked "if required".

When do I submit 
an LCA?

The deliverables align with the milestones of Ministry design review sessions. 

Design teams need to complete the corresponding design stage section 
of the LCA report and provide this with your design review document 
submission. 

Where to start 
my LCA?

Before populating the design stage information, complete the project 
information section (section 2) of the LCA Report and ensure this is 
updated for each submission. 

Keep the estimated construction costs (section 2.2) up-to-date once LCA 
and cost estimates have been undertaken for each of the completed design 
stages.   

What if I am coming 
into an existing 
project part way 
through?

Fill in the sections of the template that correspond to the design stages that 
you are involved in. For example, if you have been engaged at Preliminary 
Design, you do not need to go back and fill in the Masterplan deliverables. 

If an LCA exercise was undertaken at Masterplan you will likely be given a 
copy of that report, and would be expected to continue in the existing LCA 
Report.

What if we have a 
lot of information 
or need to attach 
supporting 
documentation?

Use clear and concise wording to keep the document size and 
paperwork minimal.

Attach supporting information as separate, well named files in the related 
appendix — for consistency we have developed an appendix location for 
each of the design stages. For example, appendix 4 is where you would 
attach Masterplan 50% information.

Guidance for Completing and Submitting LCA Reports for the Ministry

SEPTEMBER 2022
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 Topic Guidance Comments

What is included in 
the building services 
placeholder value, 
and what needs to 
be added?

Embodied carbon data for HVAC building services is not yet well understood, 
and some items are excluded from MBIE’s LCA methodology.  

The building service placeholder figure covers general building heating and/
or HVAC, and lifts. 

Our LCA methodology excludes embodied carbon for general services 
such as ICT, electrical, security and water in accordance with the MBIE 
methodology. If you wish to include these figures in your LCA, then they must 
be reported separately from the LCA report template totals.

When does it make 
sense to use 
project-specific 
building services 
values?

If your project is not using a full HVAC system or a lift, we recommend using 
project-specific data (if available) for any heating, cooling and ventilation 
systems.

Ensure significant additional services are added to your building services 
values.

What data needs to 
be added if you use 
the building services 
Placeholder value?

If your project includes solar PV or heating, rainwater collection or other 
significant* additions then add these embodied carbon values onto the 
building services placeholder value.

*See appendix 1 in the LCA Report Template for further detail on what is to
be included and excluded when undertaking an LCA for us, including what is
a significant addition.

If I use project- 
specific values for 
building services, 
what should be 
included in the LCA 
report tables?

You can use project-specific data for building services where possible. 

Follow the inclusions and exclusions outlined in Appendix 1 when determining 
what is to be included in the LCA Report tables.

Can I report on 
embodied carbon 
items that are 
excluded from the 
LCA methodology?

Reporting on embodied carbon impact for building elements excluded from 
our LCA methodology is ok. In these instances, ensure the additional figures 
are excluded from the LCA Report tables and reported as separate line items. 

This information is welcomed, however we want to ensure we have relatively 
comparable datasets across our building projects during this first phase of 
undertaking LCAs.

50% design stages 
are key for making 
design decisions

For the 50% design stages, our focus is on options being considered, 
measured and analysed. Take a whole-of-life approach to analysing the 
options and identify the preferred options in the LCA Report and at any 
Design Review. For this reason, we use the term Life Cycle Analysis at times.

There is no need to 
update information 
of previous design 
stages

Leave the results of previous design stages in the template. There is no need 
to rework previous stages if there have been changes.
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LCA Option Analysis 

We ask for option analysis to be undertaken at 
50% Preliminary Design and 50% Developed 
Design. In the table below, you’ll find basic 
guidance about how we would like you to present 
any option analysis within your LCAs to support

workable, balanced design decisions.

Use a step-through approach to analysing options. 
Only conduct analysis for viable options. In other 
words, check that any considered options would 
meet other Ministry requirements.

Where there is/are: we would expect:

only one viable, or sensible, option for a 
building system or element,

this option to be presented with summary 
comments in your LCA Report.

a number of options that meet Ministry 
standards,

supporting analysis and the selection of the lowest 
whole-of-life carbon option.

significant cost or programme implications 
for building element selection,

the analysed options to be presented for 
discussion with your Delivery Manager and at the 
next Design Review meeting.

This analysis should also include a 
recommendation based on a balanced outcome of 
achieving project and low-carbon priorities.

We want design 
teams to highlight 
issues, conflicts, risks 
and opportunities.

Where there are conflicting priorities, constraints or any other issues, such 
as only having one feasible option for a building element or solutions with 
supply issues, ensure you comment on these throughout the LCA Report. 

Clearly describe the potential issue or benefit and offer recommendations for 
successful design outcomes.
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= × ×

Whole-of-life 
embodied carbon

New building 
efficiency

Material 
efficiency

Carbon 
intensity

Design Stage 
Guidance

01
Maximise New Build 

Efficiency:
 ensure the size and quantity of  

new buildings are proportional to the 
need, upgrade existing buildings so they 

can be used effectively, and increase 
the longevity of new buildings and their 
components to reduce avoidable new 

build in the future. 

02
Increase building  

Material Efficiency:
 use less material in new buildings, 

including reducing waste and 
minimising replacement over the 

building’s life cycle. 

03
Reduce the Carbon 

Intensity of the materials 
used in new buildings: 

either by making design choices 
to use low-carbon materials over 
high-carbon alternatives, and/or 

reducing the embodied carbon of 
the construction materials.

In this section we discuss the objectives, scope and key deliverables for a 
LCA at each design stage. 

MBIE Design Stage Objectives

We encourage consideration of the three overarching objects (developed by MBIE) to support the 
reduction of embodied emissions. 

 m²   kg Co2 -e   
kg material 

/ m2   
 kg Co2 e / kg 

material= × ×
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Ministry Design Stage Objectives

This graphic is an adaptation of MBIE’s design stage objectives that closer aligns with education 
design stages. It summarises our priorities for each design stage. 

Maximise 
Environmental 

Response

Minimise the 
extent of work

Masterplan 
Site wide strategy

Optioneering on major building 
systems

Reduce technical interventions 
through Spatial layout and  

building form

Preliminary Design 
Building efficiency

Optimise engineered response 
based on modelling

Select low carbon, fit-for-purpose 
environmentally friendly materials

Developed Design 
Materials efficiency

Waste management Supply chain / transport
Construction 

Monitoring and reporting
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Project Phase
Masterplan

50%
Report Template 

Section 4.0

Objective:

Identify natural and built opportunities to minimise the 
overall environmental impact and create sustainable 
interventions. 

Key Actions:

1. A brief written summary that includes:
• potential environmental design strategies to be

considered within the project’s Masterplan,
• key risks and constraints for the site, and
• identify opportunities for positive interventions.

Design stage considerations

• Summarise a range of clear, site-wide strategies that
could help achieve the embodied carbon target and
minimise the overall environmental impact.

• Explore site-wide opportunities enabled by the
new building design, it’s placement on the site and
relationship to the surrounding environment. What
natural and built opportunities are there to create
environmentally sustainable interventions?

• Refer to Section 2 of the DSNZ for further guidance on
our Spatial Planning priorities.

Maximise 
environmental 

response

Masterplan 
Site wide strategy

Design stage deliverables
The following guidance on LCA deliverables should be read in conjunction with the LCA Report 
Template, Design Review requirements and DSNZ.

Masterplan

Minimise the 
extent of work
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Project Phase
Masterplan

100%
Report Template 

Section 5.0

Objective:

Bring together the key environmental strategies and 
explain how they work together to reduce the overall 
environmental impact of the built intervention

Key Actions:

1. A brief written summary that provides a recommended
environmental design strategy to:
• minimise carbon emissions,
• minimise environmental impact, and
• take advantage of positive opportunities.

Design Stage Considerations

• Explain how you propose to reduce the overall
environmental impact through mitigation of site risks
and integration of strategies.

• Explain how you propose to utilise key opportunities in
the preferred Masterplan.
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Preliminary Design

Project Phase

Preliminary 
Design

50%
Report Template 

Section 6.0

Objective:

Compare and analyse options for the substructure, 
superstructure and building envelope that are likely to 
have the greatest impact on the building’s embodied 
carbon emissions.

Key Actions:

1. Identify viable options for each system listed under
substructure, superstructure and building envelope in
section 6.1.

2. Summarise constraints, if any, that limit the ability to
select low carbon options.

3. Undertake initial LCA option analysis and report the
information in section 6.2.

4. Select preferred substructure, superstructure and
building envelope systems and provide summary
comments to support these selections.

5. Update section 2.2 and provide estimated costs per m2

for your preferred design options, and check whether
section 2 is up-to-date

Design Stage Considerations
• As an example, when looking at substructure building

elements you may analyse 2 options; concrete
foundations vs timber piles and subfloor.

• When comparing the results, take a whole-of-life view to
analysing the best outcome. Consider:

• How much detail is captured in the LCA and could
this impact the final results? For example, are fixings
and reinforcing and ancillary work accounted for?

• What implications will options have on other parts of
the building?

• For example, will a suspended timber floor require
additional material to ensure accessible routes into
the building and higher levels of acoustic treatment?

Substructure: Compare options

Superstructure: Compare options

Building Envelope:    Compare options

Element Inputs:

Optioneering on major building 
systems

Reduce technical interventions 
through Spatial layout and  

building form

Preliminary Design 
Building efficiency
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• What are ongoing maintenance implications of each
option?

• What implications will each option have on ensuring
we meet other Ministry design requirements?  For
example, will one option require extra materials
to ensure the design complies with our thermal
performance standards?

• Provide comment underneath each building element
table. Include:

• a clear summary of options and any analysis
comments, and

• comment on your preferred elements with
supporting reasons.

• Clearly outline the implications and risks to the project
for each preferred option including the:

• ability to meet DSNZ requirements,
• effect on cost and programme,
• potential complexity required to deliver and

construct various options, and
• level of certainty of delivery.

Project Phase

Preliminary 
Design

100%
Report Template 

Section 7.0

Objective:

Bring together the preferred building elements and assess 
the overall embodied emissions of the building. Assess 
whether the design achieves a low carbon outcome and 
outline any constraints that are restrictive to a low carbon 
outcome. 

Key Actions:

1. List the preferred substructure, superstructure and
building envelope systems in section 7.2.

2. Provide an update on any constraints limiting the ability
to select low carbon options.

3. Undertake an LCA to measure embodied carbon,
bringing together

• substructure (using preferred selections)
• superstructure (using preferred selections)

Substructure: Preferred  selections

Superstructure: Preferred  selections

Building Envelope:    Preferred selections

Non-Structural Internal 
Elements:

Placeholder figures or project-
specific preferred selections

Building Services: Placeholder figures or 
project-specific selections

Element Inputs:
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• Building envelope (using preferred selections)
• Non-structural internal elements using either:

• Ministry placeholder values, or
• project specific values if they are known.

• Building services using:
• Ministry placeholder values plus any other

significant services (if known)
4. Provide brief summaries for:

• how the project is tracking against Ministry carbon
targets, and

• potential strategies to provide operational
efficiencies.

5. Update section 2.2 and provide estimated costs per m2

for your preferred design options, and check whether
section 2 is up-to-date.

Design stage considerations

• We have provided placeholder figures for non-structural
internal elements and building services elements* that
can be used.  We don’t expect confirmed selections for
these elements at this design stage.

* Where project specific selections for these elements
are known and therefore can be measured, replace the
placeholder figures with actual LCA measurements in
section 7.2.

Once all selections listed in section 3.5 are finalised and 
measured, this is considered a full LCA of the building; the 
deliverables for 50% and 100% Developed Design would no 
longer be required unless there are design changes.



21

SEPTEMBER 2022

WHOLE-OF-LIFE EMBODIED CARBON ASSESSMENTS  
LIFE CYCLE ASSESSMENT GUIDANCE FOR NEW BUILD PROJECTS AT SCHOOLS

Developed Design

Project Phase

Developed 
Design

50%
Report Template 

Section 8.0

Objective:

Confirm the substructure, superstructure and building 
envelope systems and consider options for non-
structural building elements and building services. 

Scope:

• The deliverables at this stage are not required if:
• the selected elements for substructure,

superstructure and building envelope have not
changed since 100% PD, and

• your non-structural internal element selections were
actual project measures as part of the 100% PD LCA, and

• your building services figures are based on:
• placeholder values and account for any lifts &

escalators and any other significant services or
• project specific values.

Key Actions:

1. Confirm finalised selections for substructure,
superstructure and building envelope elements.

2. If not done already, list viable options for non-structural
internal elements and building service elements in
section 8.1.

3. Summarise constraints, if any, that limit the ability to
select low carbon options.

Substructure: Finalised  selections

Superstructure: Finalised selections

Buildng Envelope:    Finalised selections

Non-Structural Internal 
Elements:

Compare options

Building Services:  Placeholder figures plus 
compare 'add-on' selections, 
or use project-specific data if 
known

Element Inputs:

Optimise engineered response 
based on modelling

Select low carbon, fit-for-purpose 
environmentally friendly materials

Developed Design 
Materials efficiency
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4. Select preferred non-structural internal elements and
building service elements (if any) and provide summary
comments to support these selections.

5. Update section 2.2 and provide estimated costs per m2

for your preferred design options, and check whether
section 2 is up-to-date.

Design stage considerations
• For non-structural internal elements, you may notice that

a large proportion of a material’s emissions are from
module B where replacement and maintenance are
accounted for. Some points to consider when confirming
a recommendation:

• How much detail is captured in each measurement
and could this impact the results? For example, are
fixings, glues, adhesives accounted for?

• What are ongoing maintenance implications of each
option? What is the expected life-span and
replacement cycle for each option? How durable and
resilient is each option for it functional use?

• Is the material locally manufactured and sourced
leading to reduced emissions in module B?

• What implications will each option have on ensuring
we meet other Ministry design requirements? For
example does each option support the design to
meet requirements from the DSNZ?
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Project Phase

Developed 
Design

100%
Report Template 

Section 9.0

Objective:

Bring together the preferred building elements and assess 
the overall emissions of the building design.  

Scope:

• The deliverables at this stage are not required if:
• the selected elements for substructure,

superstructure and building envelope have not
changed since the 100% PD LCA, and

• your non-structural internal element selections were
actual project measures as part of the 100% PD LCA,
and

• your building services figures are based on:
• placeholder values and account for any other

significant services or
• project specific values.

• Energy modelling to measure operational carbon is not
mandatory and inclusion of this requirement will be
discussed at the individual project level.

• Update Section 2.2 and provide estimated costs per m2

for your preferred design options, and check whether
section 2 is up-to-date.

Substructure: Finalised  selections

Superstructure: Finalised  selections

Building Envelope:    Finalised selections

Non-Structural Internal 
Elements:

Placeholder figures or 
preferred selections 

Building Services: Placeholder figure plus 
finalised 'add-on' selections, or 
use finalised project-specific 
data if known

Element Inputs:
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As-built

Project Phase

As built

100%
Report Template 

Section 10.0

Objective:

Update the carbon footprint of the building if needed for 
accuracy.

Scope:

• If there has been significant variation between the
designed building at 100% Developed Design and the
materials used in the construction of the building,
we may request this deliverable once the building is
complete and ready for occupancy. Throughout the
construction process, there may be material variations
and substitutions meaning the LCA conducted at 100%
Developed Design is no longer and accurate reflection of
the building’s embodied carbon.

Key Actions:

• Update the LCA to reflect the environmental impact of
the as-built building.

• Complete the summary table for building system
elements that have been used on the project.

• If energy modelling was undertaken to measure
operational carbon, we may request an updated
report.

Waste management Supply chain / transport
Construction 

Monitoring and reporting
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Appendix: Glossary
Biogenic Carbon Biogenic carbon involves biological sources such as trees, plants and 

soil. In a carbon cycle, trees capture CO2 from the atmosphere during 
photosynthesis and store it. The carbon that has been sequestered in 
this way is released at a later stage when timber is burned or rots away. 
Because timber stores carbon, assuming it comes from sustainable 
forests (replanted after harvest), it has a low carbon footprint as a 
building material. 

BRANZ

Carbon Dioxide 
equivalent (or CO2eq)

A measure of the global warming caused by all greenhouse gases 
released by a specific activity. In addition to Carbon Dioxide (CO2), it 
includes the impacts of other greenhouse gases, which are typically less 
significant than the impact of CO2, but are included for completeness.

MBIE, 2020

Carbon Emissions A shorthand term for emissions of all greenhouse gases, CO2 and others, 
which cause global warming.

MBIE, 2020

• Emissions caused by non-renewable energy use, at all life cycle stages
(any modules in A, B, C or D).

• Emissions caused by processes that emit greenhouse gasses, at all life
cycle stages (any modules in A, B, C or D).

MBIE, 2022

Carbon Footprint A measure of the carbon emissions derived from a Life Cycle Assessment

An LCA study, reported in the impact category of climate change or 
Global Warming Potential (GWP), measured in CO2e.

MBIE, 2020

Carbon Removals • Use of natural materials that store sequestered carbon that has been
removed from the atmosphere by organic growth (module A1).

• Carbonation of concrete during the building’s lifetime (module B1).

• Potential benefits that may be realised by recycling material after
end-of-life, avoiding future emissions from the use of virgin material
(module D).

MBIE, 2022

Co-ordinated Building 
Information (CBI)

CBI (Co-ordinated Building Information) is a classification system 
designed by and for members of the construction industry, to co-ordinate 
the five main information sources: drawings; specifications; quantities; 
technical and research information; trade information and publications.

Masterspec, 
2022

Embodied Carbon A shorthand term for whole-of-life embodied carbon. For construction 
materials or products, this is the amount of carbon emissions released 
throughout their supply chains, including raw material extraction and 
transportation, manufacturing process, construction site activities and 
material losses, repair, maintenance and replacement, as well as the end-
of-life processing. For a building, the embodied carbon is the sum of the 
embodied carbon of all the constituent materials or products within the 
building.

MBIE, 2020
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Embodied Carbon 
(gross)

Embodied Carbon excluding Carbon Removals (module D and biogenic 
carbon)

Environmental Product 
Declaration (EPD)

This is a third-party verified report of Life Cycle Assessment (LCA) results 
for a construction material product or material. It uses ISO and often also 
EN standards. It documents the actual environmental performance of 
the product or material across a number of impact categories, including 
embodied carbon, usually reported under ‘Global Warming Potential’ 
(GWP) in units of kg CO2e.

MBIE, 2020

Gross Floor Area (GFA) The area enclosed by all the exterior walls of a building, measured to the 
external face of the external walls

DSNZ, 2022

GFA Total External area on floors and vertical circulation above ground level used 
for building access or outdoor learning. This includes external stairs, 
decking or ramps to ground and upper floors but not paved areas to the 
ground floor.

Ministry, 2022

Greenhouse Gases Gases that trap heat in the earth’s atmosphere, contributing to global 
warming. The most prevalent ones are Carbon Dioxide (CO2), Methane 
(CH4), Nitrous Oxide (N2O), and fluorinated gases (such as CFCs, 
HCFCs, HFCs etc. found in refrigerants). Of these, CO2 causes the largest 
warming impact.

MBIE, 2020

Life Cycle Assessment 
(LCA)

A method of assessing the environmental impacts associated with all 
stages of a product’s life, from raw material extraction to its processing, 
manufacture, distribution, use, repair, maintenance, and end of life 
treatment.

MBIE, 2020

Net Floor Area (NFA) The occupiable/useable area within buildings such as teaching spaces, 
resource rooms, administration spaces, gyms, libraries, auditoriums, 
halls and multi-purpose spaces.

DSNZ, 2022

Operational Carbon Carbon emissions attributable to the operation of buildings. See the MBIE 
Transforming Operational Efficiency Framework

MBIE, 2020

School Property Guide 
(SPG)

SPG is a calculator, driven by business rules, that determines how much 
area, in square metres, a school may need for teaching and non-teaching 
uses. Area is related to a school’s student roll

DSNZ, 2022
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