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Introduction
The New Zealand Green Building Council (NZGBC) and its members and supporters have always been
a team of passionate advocates for better buildings, because we know that better buildings mean
healthier, happier Kiwis. We also know that buildings and the built environment have a role to play in
response to some of the biggest issues faced by our country and the world, including health and wellbeing, climate change, urbanisation, equity, and poverty. The way we build, upgrade, and operate our
homes and buildings, and how we plan our communities, will influence how resilient we are to these
forces.
It has been over two years since the launch of Green Star Design and As-Built NZ v1.0 (“DAB v1.0”) and
Interiors NZ v1.0 (“INT v1.0”) rating tool. Despite the ongoing Covid-19 Pandemic, we are seeing
increased adoption of Green Star certifications and growing support from a wide range of sectors,
including offices, healthcare, retail, industrial and other building typologies.
To accommodate the evolving New Zealand building market, our Green Star rating tools need to
continue evolving and staying relevant. Therefore, we began the v1.1 tool review for both Green Star
Design and As-Built (“DAB NZ v1.1”) and Interiors NZ (“INT NZ v1.1”) in mid-2021. Since then, we have
consulted with the industry to seek their views on upgrading the current v1.0 to meet growing
demands while leading the industry.
The suggestions laid out in this document are an important step forward in the evolution of
sustainable lower carbon buildings in New Zealand. They go further on operational and embodied
carbon and will help the sector improve the resilience of buildings to climate change.
The Green Building Council of Australia (“GBCA”) launched a new version of Green Star, namely Green
Star Buildings in 2020. As part of the Green Star development strategy, the New Zealand Green
Building Council (“NZGBC”) intends to consult with the sector from the middle of 2022, with a probable
launch around the middle of 2023. DAB NZ v1.1 and INT NZv1.1 are an important and significant step
in the transition tools to Green Star Buildings.
The consultation paper draws on comments and suggestions we have received from the market, with
recommendations provided by the New Zealand Expert Reference Panels (ERP), Green Building
Council Australia (GBCA) and the New Zealand Green Star Advisory Committee (GSAC). This review
includes a greater number of minimum requirements, revised credits, and new credit criteria.
Please note that, while this update is labelled v1.1, the extent of the changes for a number of credits
are fairly far-reaching (in particular credit 19), and these are probably closer to a v2.0 update.

Providing Feedback
This consultation paper sets out our proposed thinking on what v1.1 of Green Star Design & As Built
and Interiors NZ will look like when we launch it in February 2022. It is accompanied by:
•

Draft Credits proposed for v1.1 in the Appendices.

•

Green Star Energy Reference Building Update (Analysis of impacts on DAB Credit 15.2) &
Proposed Changes to the Green Star Design & As Built NZ Credit 15 GHG Emissions from BECA.

•

Memorandum for Green Star NZv1.1 Design & As Built Potable Water category proposed
changes from Mott MacDonald.

•

Embodied Carbon in Green Star – Supporting Analysis from thinkstep-anz

The draft credits reflect the initial consultation we held in the middle of 2021, a meeting with the
GSAC, subsequent meetings with our Expert Reference Panels, and the input of experts in various
fields covering the holistic nature of Green Star.
The deadline for responding is 23rd December 2021. We would, however, be grateful for responses
as soon as you have them. Please don’t hesitate to get in contact if you have specific queries.
We request that you provide a response to the questions outlined throughout the consultation
document as you are going through it.
Click here to get access to our feedback portal.

Roadmap for Green Star Review
The proposed Green Star tool review timeline is illustrated below. The NZGBC will be stopping v1.0
registrations in August 2022. This allows a grace period of 6 months for projects to register under
v1.0 after the launch of v1.1.
Figure 1: Green Star tool review timeline

*To be agreed and progressed through the Green Star Advisory Committee.

Category Summary
This section provides a snapshot of proposed changes by Categories based on the v1.1 initial
consultation carried out since February 2021 and subsequent engagement with the Green Star Expert
Reference Panels (“ERPs”).
Green Star Design and As-Built NZ v1.1
The “Management” category in DAB NZ v1.1 mandates requirements for building commissioning and
tuning, while implementing a new conditional requirement for Credit 3 - Adaptation and Resilience
for all buildings targeting a Green Star rating.
The “Indoor Environment Quality” category remains consistent with DAB NZ v1.0 with no additional
amendment. The credit continues to address issues such as air quality, acoustic comfort, thermal
comfort, indoor pollutants, and visual comfort.
The “Energy” category has been reviewed in the context of the latest proposed H1 changes in New
Zealand, the emerging MBIE Building for Climate Change Programme and Green Star Buildings in
Australia. These include updates to the reference building definition (to be consistent with expected
changes to H1) and methods to limit the use of fossil fuel boilers on site, along with increasing the
minimum thresholds required for a rating.
The “Transport” category incorporates the new Sustainable Transport Performance pathway, which
was released in March 2021 through a Technical Clarification.
The “Water” category in DAB NZ v1.1 moves 2 points from the potable water credit under the
performance pathway to the credit for embodied carbon emissions. Note this update does not
increase the difficulty or weighting of points but allows for a reasonable target for the potable water
credit.
The “Materials” category in DAB NZ v1.1 brings focus to upfront carbon calculation and Life Cycle
Assessment (LCA) while retiring the prescriptive pathway for Life Cycle impact in DAB NZ v1.0. Upfront
Carbon Calculation will be mandated for buildings targeting a Green Star rating. An upfront Carbon
Calculator will be provided to assist projects in demonstrating compliance. 2 more points will be added
to the credit of Embodied Carbon Emissions, which leads to a total of 9 points available for it.
The “Land use and Ecology” category in DAB NZ v1.1 proposes improvements on Credit 24.1 ecological
protection to clarify what is to be avoided in order to be eligible for a Green Star rating.
For the “Emissions” category, NZGBC had proposed numerous updates to the Stormwater credit in
July 2020 based on market feedback. NZGBC is intending to incorporate these updates into DAB NZ
v1.1 further.
The “Innovations” category remains the same as it is for DAB NZ v1.0. However, since the launch of
DAB NZ v1.0, we have released many Technical Clarifications regarding claims for innovation points.
These will be all incorporated into DAB NZ v1.1.1 .

Interiors NZ v1.1
The “Management” category in INT NZ v1.1 mandates requirements for commissioning and tuning for
all interiors fitout projects targeting a Green Star rating.
The “Energy” category incorporates the reference fitout pathway, that was released in November 2020
through a Technical Clarification. The “Energy” category incorporates the reference fitout pathway
which was released in November 2020 through a Technical Clarification.
The “Transport” category incorporates the new Sustainable Transport Performance pathway, which
was released in March 2021 through a Technical Clarification.
Other categories remain consistent with INT NZ v1.0 with no additional amendment. The newly
introduced criteria for Embodied Carbon Emission to DAB NZ v1.1 will not apply to INT NZ v1.1 at this
stage. This doesn’t mean project teams can’t use LCA to achieve points for an Interiors rating. LCA for
Interiors fitouts are encouraged and can be awarded as an innovation with justified approaches based
on credit 19 for DAB NZ v1.1.

Conditional Requirements
One of the main changes that we are consulting on for Green Star Design and As-Built NZ v1.1 and
Interiors NZ v1.1 is the increased number of Conditional Requirements.
“Conditional requirements” determine projects’ eligibility for targeting a Green Star rating. Projects
must ensure they can fulfil all the conditional requirements before registering to Green Star. When a
project team fills out the Green Star registration document, they must agree that the project will meet
the conditional requirements.
The list of Conditional Requirements in NZ v1.1 is as follows.
Green Star Design & As Built NZ v1.1

Green Star Interiors NZ v1.1

Credit 2.1 Environmental Performance Targets Credit 2.1 Environmental Performance Targets
+ Commissioning and Tuning
+ Commissioning and Tuning
Credit 3.1 Climate Change Pre-Screening
Checklist

N/A

Credit 15.1 Greenhouse Gases

16.1 Greenhouse Gas Emission – Prescriptive
Pathway

Credit 19.1 Upfront Carbon Calculation

N/A

Credit 24.1 Sustainable Sites

N/A

2.1 Environmental Performance Targets, Commissioning and Tuning.
2.3 Building (Fitout) Commissioning and 2.4 Building (Fitout) Systems Tuning in NZv1.0 are to become
mandatory requirements in NZv1.1, however retaining 2 points so that the points structure is
unaffected. Refer to the draft credit for Commissioning and Tuning attached in Appendix A.
3.1 Climate Change Pre-Screening Checklist
Green Star Buildings mandates a Climate Change Pre-screening checklist to be completed for each
project. To achieve a smooth transition from Design & As Built to Green Star Buildings and better
address climate change adaptation issues, we are introducing this as an eligibility criterion in DAB NZ
v1.1. All buildings registered under DAB NZ v1.1 must complete a Climate Change Pre-screening
checklist in order to achieve a Green Star rating. Refer to the draft credit for 3 Adaptation and
Resilience attached in the Appendix B. This conditional requirement doesn’t apply to INT NZv1.1.
15.1 Greenhouse Gas Emissions (DAB NZv1.1)
Greenhouse Gas Emissions has been a mandatory requirement for v1.0. However, we are proposing
an increase in the minimum thresholds required for a rating. Refer to the proposed changes to Credit

15 GHG Emissions Memorandum in the Appendix C. The following table sets out the proposed
mandatory minimum settings for v1.1:
Star
rating

Current requirement

Proposed increase on Proposed increase on
existing
reference proposed
reference
building
building

4

10% improvement over reference 28%
building

10%

5

3 points

48%

30%

6

6 points

68%

50%

16.1 Greenhouse Gas Emissions (INT NZv1.1)
There is no proposed change to INT NZv1.0 for Credit 16 Greenhouse Gas Emissions. It remains the
same for INT NZv1.1.
19.1 Upfront Carbon Calculation
DAB v1.1 refocuses the LCA credit to upfront Carbon emissions. An embodied Carbon calculator will
be provided and become an eligibility criterion for all projects seeking a rating. Refer to the draft credit
for 19 Embodied Carbon Emissions attached in Appendix E. This conditional requirement doesn’t apply
to INT NZv1.1.
24.1 Ecological Protection
Credit 24.1 has been reviewed to provide clarity to projects and Assessors to ensure a project is not
built on an ecologically significant site. Refer to the draft credit 24 Sustainable Sites attached in
Appendix F. This conditional requirement doesn’t apply to INT NZv1.1.
Q1. Do you broadly support increasing the number of conditional requirements for v1.1?
Yes/No/Comment

Summary of Changes
This ‘Summary of Changes’ outlines the proposed amendments to NZ v1.1. These include:
Credit 3: Adaptation and Resilience
NZGBC has commissioned Tonkin & Taylor to update the existing Climate Adaptation credit in v1.0 to
•

incorporate better project specific guidance

•

identify issues related to the scope of the old credit, and provide better risk assessment
guidance

•

identify the new Ministry for Environment 2021: A Guide to Local Climate Change Risk
Assessments document as an allowed guidance document

•

bring over updates from Green Star Buildings into this credit.

In addition to the mandated Climate Change Pre-screening checklist, 3.2 Climate Change Risk
Assessment and Adaptation Plan has been updated to address the following two important aspects:
1. The need to undertake a project specific risk assessment.
2. The completion of a Climate Adaptation Plan including solutions/adaptations for the project
based on the risks identified in the project specific risk assessment.
The draft credit criteria for the 3.2 Climate Change Risk Assessment and Adaptation Plan is attached
in Appendix B.
Q2. Do you support the updates to the Climate Adaptation Plan Credit?
Yes/No/Comment.

Credit 7: Responsible Construction Practices
In New Zealand, many projects have multiple main contractors looking after demolition, earthwork,
and construction work separately. Even though the credit requires Environmental
Management Systems(“EMS”) implemented from the beginning of construction works, including any
excavation and demolition as per the DAB v1.0 submission guidelines, some project teams are of the
opinion that the credit is only relevant to main contractors for construction work, given that several
of the demolition and earthwork contractors are small businesses.
Considering the credit intention NZGBC suggests that the requirements should be imposed on all
phases rather than just focusing on construction works. This will encourage reuse/ re-purpose and
recycling of materials from the demolition phase into the new build or for other uses.
Based on the above, a clarification will be added for this credit, suggesting “when a project has
multiple main contractors looking after demolition, earthworks, and construction work separately, in
order to achieve the point, all of these main contractors are expected to meet requirements set under
this
credit. The
small
contract
pathway ( <$10
million) can
be adopted based

on individual contractor value instead of the project value. A small percentage of minor noncompliance can be accepted through a Technical Question. ”
Q3. Do you support the proposal to impose the EMS/EMP requirement to all phases rather than just
focusing on construction works?
Yes/No/Comment.

Credit 15: Greenhouse Gas Emissions
Green Star Buildings has instigated tougher minimum expectations for Greenhouse Gas Emissions. In
addition, the credit has been substantially restructured.
Since this is an update to Green Star Design & As-Built v1.0, NZGBC is not proposing to make wholesale
changes to this credit. At present, DAB NZv1.0 has a single credit covering operational greenhouse gas
emissions. The minimum expectations are as follows:

Green Star Design & As-Built NZv1.1 GHG proposal
NZGBC has commissioned BECA to conduct a review of the Green Star DAB v1.0 operational GHG
settings in the context of the latest proposed H1 changes in New Zealand, the emerging MBIE Building
for Climate Change Programme and Green Star Buildings in Australia.
BECA’s report is attached together with a schedule of updates and improvements recommended by
them. Please review the attached document from BECA and answer the questions in survey monkey
related to that document (Q5 – Q12). These include updates to the reference building definition (to
be consistent with expected changes to H1) and methods to limit the use of fossil fuel boilers on site.
NZGBC plans on accepting all of the recommendations, along with increasing the minimum thresholds
required for a rating.
The revised reference building results in an automatic reduction in carbon emissions of 18% based on
the current reference building. For this reason, setting a 10% minimum reduction for 4 Star actually
means that the target has been toughened by 18% compared with the current settings. The following
table sets out the proposed mandatory minimum settings for v1.1:

Star
rating

Current requirement

Proposed increase on Proposed increase on
existing
reference proposed
reference
building
building

4

10% improvement over reference 28%
building

10%

5

3 points

48%

30%

6

6 points

68%

50%

Q4. Do you support the proposed update to the above table for credit 15?
Yes/No/Comment.
The following questions (Q5- Q12) are related to information in Appendix C Proposed Changes to the
Green Star Design & As Built NZ Credit 15 GHG Emissions from BECA.
Q5. Proposal 01 - Future Proofing for NZBC Changes. Should the tool pre-empt changes in NZBC now?
or wait for the update to occur formally which may result in a change in points achieved between
similar buildings rated under the same version of the Green Star tool?
Yes/No/Comment.
Q6: Proposal 02 – Limiting Fossil Fuel Use. Should the Green Star tool limit / prohibit the use of fossil
fuels for high scoring buildings? Should the limits on 4, and 5 Star buildings be more restrictive than
those proposed?
Yes/No/Comment.
Q7: Proposal 03 – Clarification of the Reference Building HVAC System Definition. Do you support
the proposal to define the Reference HVAC system design to mirror the Proposed design with
component based efficiency requirements only? Should the NZGBC undertake modelling to
determine the impact of this change prior to implementation?
Yes/No/Comment.
Q8: Proposal 04 – Treatment of Fan Energy, Process Loads, and Supplementary Systems. Should the
Green Star energy and GHG emissions assessment exclude the systems provided to support a
process? If process loads are excluded, should process requirements that are supported by a general
space cooling, heating and ventilation systems, also be excluded from the assessment (e.g. isolation
room ventilation rates)? If process loads are included should there be updated component efficiency
requirements that address these situations?
Yes/No/Comment.
Q9: Proposal 05 – Simplification of Supplementary Calculations. Do you support inclusion of
conservative compliance pathways for energy consumption estimation?
Yes/No/Comment.
Q10: Proposal 06 – Simplification of Software Inputs. Do you agree with the providing a definition of
the lowest level of accuracy acceptable for HVAC systems and modelling calculations? Do you

support enabling higher levels of accuracy to be utilised at the modellers discretion, what the value
of this approach being the potential for additional Green Star points?
Yes/No/Comment.
Q11: Proposal 07 – Updating Reference Heating Efficiency and Fuel Type. Is a change in Reference
building space and water heating efficiency, and carbon factor required? If so, which Option (and
associated level of points reduction) should be implemented as part of the v1.1 update?
Yes/No/Comment.
Q12: Proposal 08 – Updating of GHG Emissions Rates for Electricity. Do you support the use of
average future emissions factors for assessing building GHG emissions?
Yes/No/Comment.
Credit 18: Potable Water
NZGBC has commissioned Mott MacDonald to conduct a review of the Green Star DAB v1.0 Potable
Water Credit.
Mott MacDonald’s report outlines several changes and clarifications to be incorporated for the
Potable Water credit in v1.1. Proposed updates and improvements recommended are based on:
•
•
•
•

Issues raised by the market of the v1.0 tool.
Technical Clarifications issued by the NZGBC
Input from the GBCA
Consultation with the ERP group members.

Please review Mott MacDonald’s Potable Water Memorandum attached in appendix D and answer
the questions in survey monkey related to that document (Q13 – Q20).
Q13: Potable Water–Category Points and Weighting. Do you agree with reducing the number of
points available under the water category from 12 to 10? This will lead to a 75% reduction being the
highest threshold for obtaining full points under the Performance pathway.
Yes/No/Comment.
Q14: Potable Water - Calculator and Guide. Do you agree with updating the Potable Water calculator
with New Zealand specific data and providing the methodology for creating this data for other
locations?
Yes/No/Comment.
Q15: Potable Water – Fixture Water Efficiency Benchmarks. Do you agree with the suggested
clarifications for the potable water credit, including suggested approaches for atypical buildings?
Yes/No/Comment.
Q16: Potable Water – Fire Test Water. Do you agree with the proposed clarification for this credit?
Yes/No/Comment.
Q17: Potable Water – Heat Rejection. Do you support the proposed clarification for water-based heat
rejection systems as it relates to this credit?

Yes/No/Comment.
Q18: Potable Water – Prescriptive Pathway Rainwater Tank Sizing. Do you agree with the suggested
approach for issues with rainwater tank sizing as it relates to the Prescriptive Pathway?
Yes/No/Comment.
Q19: Potable Water - Interior’s ratings. Do you support the proposed clarifications and update to the
Potable Water calculator for Interior rating projects?
Yes/No/Comment.
Q20: Potable Water – Landscape Irrigation. Do you agree with the clarification for the Potable Water
calculator as it relates to projects that have landscapes which do not require irrigation?
Yes/No/Comment.

Credit 19: Embodied Carbon Emissions
Green Star DAB v1.0 already gives designers the tools to address embodied emissions, but this is
hidden inside the Life Cycle Impacts credit and is not compulsory. The newest version of Green Star in
Australia, Green Star Buildings, has a specific upfront emission criterion which is compulsory for all
Star ratings.
In this context we think it is time for Green Star to include at least the compulsory reporting of
embodied emissions. Thinkstep -anz has been commissioned to report back to the NZGBC on the best
way to achieve this, and how this might translate onto a separate carbon neutral certification for
upfront emissions. Their report is attached with this consultation together with a draft credit 19.
The v1.1 emerging approvals for Embodied Carbon is as follows:
The lifecycle pathway (19A) in credit 19 would be updated to focus on embodied emissions. Most of
the points would be awarded for reductions in upfront emissions (modules A1-A5), with only a small
number of points available for an overall reduction in other impacts following full LCA.
We propose that projects would be required to target this credit for any Green Star rating and that a
minimum reduction in upfront emissions compared with current typical practice is achieved.
A consequence of requiring embodied emissions to be calculated is that the Prescriptive pathway 19B
will be retired.
For more information, refer to the draft Embodied Carbon Emissions credit attached in Appendix E.
Q21. Do you broadly support the recommendations for the new Green Star Embodied Carbon
Credit?
Yes/No/Comment.

Credit 24 Sustainable Sites
24.1: Ecological Protection
Over time it has come to NZGBC’s attention that the Ecological Protection site has been only
identified when there has been an obvious issue with the site. To ensure this credit is more formally
reviewed by projects and the NZGBC, we have proposed making the credit more specific to
ecological site issues and suggesting ways a project can show the site is not an Ecologically protected
site. Please find the proposed update to this credit 24.1 Ecological Protection attached in appendix
F.
Q22: Do you broadly support the recommendations for the updated Green Star v1.1 Ecological
Protection Credit?
Yes/No/Comment.

Credit 25: Stormwater
A few months after DAB v1.0 was introduced into the New Zealand market, it was discovered that
several parts of the Stormwater credit, Credit 25, were not fit for purpose for the New Zealand market.
We released an updated credit back in July 2020. This credit will be integrated in the v1.1 Submission
Guidelines. The updated credit can be found on our website here.
Q23. Do you support the updated credit of Stormwater for DAB v1.1?
Yes/No/Comment

Anything else? We are sure that many of you will have your own views about the consultation
document. You are welcome to provide us with any remaining minor thoughts or pointers you
believe are feasible to implement or improve on for DAB v1.1 or Green Star Buildings through
emails. The GBCA Green Star Buildings Submission Guidelines have been made available for
members and GSAPs to access through this link GBCA Green Star Buildings

Green Star Future Focus
The following items were discussed during the previous consultation for v1.1 and have been
recommended to be left for Green Star Buildings review which will begin in mid-2022.
•
•

•
•
•

•
•

Considering one more point for enhancing ecologically significant sites (going beyond
protection and avoiding adverse effects).
Creating a streamlined compliance pathway for Earthquake Resilience, potentially allowing
compliance through design features reports or commensurate documents where structural
engineers can clearly outline that LDD principles and technologies have been implemented.
Mandating Metering and Monitoring and Building Information
Reviewing air tightness and soft-landing approach requirements in NZ context.
Reviewing lighting requirements and making it more feasible and friendly for non-office
buildings, by taking account of lighting requirements from GBCA Green Star Buildings and
WELL certification .
Introducing the requirement for acoustic comfort strategy as per the Australian version of
Green Star Buildings.
Introducing requirements for inclusive construction practises to address gender inclusiveness
and social issues emerged from on site management.

V1.1 Credit Tables
Table 2: Green Star Design & As Built NZ v1.1 proposed credit structure
CR = Conditional Requirement
MR = Minimum Requirement
CATEGORY

CREDIT

CODE

CREDIT CRITERIA

Management

Green Star Accredited
Professional
Commissioning and
Tuning.

1

Green Star Accredited
Professional

1

2.1

Environmental Performance
Targets, Commissioning and
Tuning
Services and Maintainability
Review
Independent Commissioning
Agent
Climate Change Pre-Screening
Checklist
Climate Change Risk
Assessment and Adaptation
Plan
Adaptation & Resilience:
Earthquake resilience
Building Information

CR
&2

Environmental Building
Performance
End of Life Waste
Performance
Metering
Monitoring Systems

1

Environmental Management
Plan.
Formalised Environmental
Management System
High Quality Staff Support
Performance Pathway Specialist Plan
Prescriptive Pathway Facilities
Ventilation System Attributes

MR

2.2
2.3

Adaptation and
Resilience

3.1
3.2

3.3

Building Information

4

Commitment to
Performance

5.1
5.2

Metering and
Monitoring
Responsible
Construction Practices

6.1
6.2
7.1
7.2

Operational Waste.

7.3
8A
8B
9.1

POINTS

CHANGES

CR with 2
points

1
1
CR
2

Introduced as
a CR
Updated
Credit

1
1

1
MR
1

1
1
1
1
1

Clarifications
provided for
compliance
scope

Indoor
Environment
Quality

Indoor Air Quality

9.2
9.3

Acoustic Comfort

10.1
10.2
10.3
11.1
11.2

Lighting Comfort

Visual Comfort

Indoor Pollutants

Thermal Comfort
Energy

Greenhouse Gas
Emission

11.3
11.4
12.1
12.2
12.3
13.1
13.2
14.1
14.2
15.1

15.2

Peak Electricity
Demand Reduction

16A
16B

Transport

Water

Materials

17A Sustainable
Transport. Performance
Pathway
17B Prescriptive
Pathway

18A Performance
Pathway

17A

17B.1
17B.2
17B.3
17B.4
17B.5
18A

19.1

Provision of Outdoor Air
Exhaust or Elimination of
Pollutants
Internal Noise Levels
Reverberation
Acoustic Separation
Minimum Lighting Comfort
General Illuminance and Glare
Reduction
Surface Illuminance
Localised Lighting Control
Glare Reduction
Daylight
Views
Paints, Adhesives, Sealants
and Carpets
Engineered Wood Products
Thermal Comfort
Advanced Thermal Comfort
Conditional Requirement

2
1

GHG Emissions Reduction:
Reference Building Pathway
Prescriptive Pathway: On-site
Energy Generation
Modelled Performance
Pathway: Reference building
Performance Pathway

20

Access by Public Transport
Reduced Car Parking Provision
Low Emission Vehicle
Infrastructure
Active Transport Facilities
Walkable Neighbourhoods
Potable Water – Performance
Pathway

4
1
2

Upfront Carbon Emission

CR
&6

1
1
1
MR
1
1
1
MR
2
1
1
1
1
1
CR

Updated
Minimum
thresholds

1
2
10

2
1
10

2 points
shifted from
18A to
Upfront
Carbon (19.1).
Updated
Calculator and
Guidance for
v1.1

Embodied Carbon
Emission

19.2
19.3

LCA
Long-term Carbon Storage

2
1

Responsible Building

20.1

Structural and Reinforcing
Steel
Timber
Permanent Formwork, Pipes,
Floorings, Blinds and Cables
Product Transparency and
Sustainability
Reporting Accuracy
Fixed Benchmark
Percentage Benchmark
Ecological Value

1

20.2
20.3

Land Use &
Ecology

Sustainable Products

21

Construction and
Demolition Waste

22.1
22.2A
22.2B
23

Ecological Value
Sustainable Site

24.1
24.2
24.3

Emissions

Innovation

Light Pollution

25.1
25.2
26.1

Microbial Control

26.2
27

Stormwater

Refrigerant Impacts
Innovative Technology
of Process
Market Transformation
Improving on Green
Star Benchmarks
Innovation Challenge
Global Sustainability

28

Conditional Requirement:
Ecological Protection
Reuse of Land
Containment and Hazardous
Material
Stormwater Peak Discharge
Stormwater Pollution targets
Light Pollution to
Neighbouring Bodies
Light Pollution to Night Sky
Legionella Impacts from
Cooling systems
Refrigerants Impacts

29.1

Innovative Technology or
Process

29.2

Market Transformation

29.3

Improving on Green Star
Benchmarks

29.4

Innovation Challenge

29.5

Global Sustainability

Prescriptive
pathway
removed &
proposed new
credit 19

1
1
3
MR
1
1
3
CR

Updated
Requirement

1
1
1
1
MR

Updated
credit

1
1
1
10

Q24. Do you broadly support the proposed new credit structure in Green Star Design & As Built NZ
v1.1?
Yes/No/Comment

Table 2: Green Star Interiors NZ v1.1 proposed credit structure
CATEGORY

CREDIT

CODE

CREDIT CRITERIA

Management

Green Star Accredited
Professional
Commissioning and
Tuning

1

Green Star Accredited
Professional

1

2.1

Environmental Performance
Targets, Commissioning and
Tuning
Services and Maintainability
Review
Independent Commissioning
Agent
Fitout User Information

CR
&2

2.2
2.3

Fitout Information
Commitment to
Performance

3
4.1
4.2

Metering and
Monitoring
Responsible
Construction Practices

5.1
5.2
6.1
6.2

Operational Waste.

6.3
7A
7B

Indoor
Environment
Quality

Indoor Air Quality

8.1
8.2
8.3

Acoustic Comfort

Lighting Comfort

Visual Comfort

Indoor Pollutants

9.1
9.2
9.3
10.1
10.3
10.3
10.4
11.1
11.2
11.3
12.1
12.2

Environmental Fitout
Performance
End of Life Waste
Performance
Metering
Monitoring Systems
Environmental
Management Plan.
Formalised Environmental
Management System
High Quality Staff Support
Performance Pathway Specialist Plan
Prescriptive Pathway Facilities
Ventilation System
Attributes
Provision of Outdoor Air
Exhaust or Elimination of
Pollutants
Internal Noise Levels
Reverberation
Acoustic Separation
Minimum Lighting Comfort
General Illuminance and
Glare Reduction
Surface Illuminance
Localised Lighting Control
Glare Reduction
Daylight
Views
Paints, Adhesives, Sealants
and Carpets
Engineered Wood Products

POINTS

1
1
1
1
1
MR
1
MR
1
1
1
1
1
2
1
1
1
1
MR
1
1
1
MR
2
1
2
2

CHANGES

CR with an
additional 2
points.

Thermal Comfort
Quality of Amenities

13.1
13.2
14A
14B

Energy

Ergonomics
Greenhouse Gas
Emission

15

GHG Emissions Reduction –
Non-Residential Fitouts:
Reference Fitout Pathway
Performance Pathway
Prescriptive Pathway

20

Potable Water –
Performance Pathway
Prescriptive Pathway

5

Timber
Permanent Formwork,
Cables, Pipes, Floors and
Blinds
Product Transparency and
Sustainability
Reporting Accuracy
Fixed Benchmark

1
1

Base Building Sustainability
Base Building Cultural
Heritage Significance.
Hazardous Materials
Resilient Building
Light Pollution to
Neighbouring Bodies
Light Pollution to Night Sky
Legionella Impacts from
Cooling systems
Refrigerants Impacts

5
2

Water

Potable Water

18A
17B

Innovation

1
CR
14

16.2B

17A
17B

Responsible Building
Materials

20.1
20.2

Sustainable Products

21

Construction and
Demolition Waste
Sustainable Site

22.1
22.2
23.1
23.2

Light Pollution

23.3
23.4
24.1

Microbial Control

24.2
25

Refrigerant Impacts
Innovative Technology
of Process
Market
Transformation
Improving on Green
Star Benchmarks

1

Conditional Requirement
Prescriptive Pathway GHG
Emissions Reduction -– NonResidential Fitouts

Sustainable Transport

Land Use &
Ecology

1
1
1

16.1
16.2A

Transport

Materials

Thermal Comfort
Advanced Thermal Comfort
Amenity Space Performance Pathway
Amenity Space - Prescriptive
Pathway
Ergonomics Strategy

26
27.1

Innovative Technology or
Process

27.2

Market Transformation

27.3

Improving on Green Star
Benchmarks

7

19
MR
3

2
1
MR
1
1
1
10

Updated Credit
to include the
reference fitout
pathway

Updated Credit
to include the
performance
pathway

Innovation Challenge
Global Sustainability

27.4

Innovation Challenge

27.5

Global Sustainability

Q25. Do you broadly support the proposed new credit structure in Green Star Interiors NZ v1.1?
Yes/No/Comment

Appendix A: Commissioning and Tuning
(Draft Credit)
COMMISSIONING AND TUNING
Credit 2
Points available: 4

AIM OF CREDIT
To encourage and recognise commissioning, handover, and tuning initiatives that ensure all
building services operate to their full potential and as designed.

CREDIT CRITERIA
To qualify for points in this credit, a minimum requirement must be met.
2.1

Conditional
Requirement

2 points are available where the building has set
environmental performance targets, been
commissioned, and will be tuned.

2.2

Services and
Maintainability Review

1 point is available where a comprehensive
services and maintainability review of the project is
performed.

2.3

Independent
Commissioning Agent

1 additional point is available for utilisation of an
Independent Commissioning Agent (ICA) to
advise, monitor, and verify the commissioning and
tuning of the nominated building systems
throughout the design, tender, construction,
commissioning, and tuning phases.

COMPLIANCE REQUIREMENTS
The requirements of this credit are project-specific and based on the complexity of the
designed and installed building systems.
The project team shall have commissioning process activities completed for all nominated
building systems that serve the project. See the Guidance section for the definition of
nominated building systems.
2.1 CONDITIONAL REQUIREMENT

The project must comply with all of the following criteria in order to achieve a Green Star
rating:
•

Environmental Performance targets; and

•

Commissioning and Tuning

2 points can be awarded when the above criteria are met.
2.1.1 Environmental Performance targets
One common method for demonstrating compliance with this is through developing (early in
the design phase) a design intent report or an owner’s project requirements (OPR) document.
This document must be prepared by the design team (and ICA project team where applicable)
at the design phase stage and outline at least the following items:
•

Description of the basic functions, operations, and maintenance of the nominated
building systems, including:
o A description of its intended operation and maintenance requirements; AND
o A list of the main components (including controls), their operation, and the
importance of their efficient use.
• The targets for the project energy and water consumption and energy and water
budgets for all nominated building systems.
• Description of how energy, water, and aspects of indoor environment quality are
metered and monitored. This includes a meter diagram that illustrates how energy and
water budgets are confirmed in operation, and how indoor environment attributes
which contribute to being comfort and well-being of building occupants are monitored.
The project team must set and document environmental performance targets for each of the
individual building systems, as nominated by the project team. The following list of building
systems, as a minimum, must have a target in place and not limited to:
•

Mechanical Systems, such as and not limited to:
o Air-Conditioning Systems
o Mechanical Ventilation Systems
o Tenant Systems
o Building Management Control Systems
o Smoke Management Systems.
• Electrical systems, such as and not limited to:
o Lighting power density for lighting fixtures
o Main Switchboards
o Occupancy sensors for lighting control
o Energy Metering Systems (EMS)
• Hydraulic systems, such as and not limited to:
o Targets for WELS rating for taps, toilets, showers
All targets must be signed off by the asset owner.
2.1.2 Building Commissioning
One (1) point is awarded when a project team can demonstrate that the pre-commissioning
and commissioning activities have been performed based on the approved standards and
guidelines (refer to the Guidance section). The following must be documented for compliance:
2.1.2.1 Commissioning Specification

The contractual tender or construction documentation must list the commissioning
requirements for each system. It is not sufficient to state that systems must be commissioned
to the relevant standard. Instead, the documentation must:
List the design parameters for each system;
List the required commissioning activities;
Define how each system is intended to operate; and
List the acceptable tolerances during commissioning.
Contractual documentation must clearly indicate divisions of responsibilities, precommissioning procedures, commissioning requirements, witnessing requirements, phased
completion requirements (if needed), post-occupancy checks, and any training requirements
for the operator.
2.1.2.2 Commissioning Plan
A commissioning plan shall be developed and include at least the following:
• Objectives, or basis, of the design;
• Scope of the commissioning plan;
• Commissioning team list, the individual responsibilities, and interface matrix;
• General sequence of commissioning;
• Proposed commissioning procedures;
• Witnessing requirements;
• Commissioning program; and
• Requirements for subcontractor commissioning manuals.
For a project to claim this criterion, the commissioning must have followed the requirements in
the contractual documentation and the commissioning plan. The commissioning report must
certify that this is the case and be signed by the designer, the head or main contractor, the
commissioning manager (or ICA), and the project manager (or owner’s representative).
The person responsible for the commissioning of the nominated services must have specific
and demonstrable knowledge of the types of systems to be commissioned. As an example, a
general sub-contractor is unlikely to be able to fill this role.
2.1.3 Building Systems Tuning
One (1) point is awarded where, following practical completion and prior to occupation, the
owner/client has formally committed to a tuning process for all nominated building systems. At
a minimum, the commitment must include quarterly adjustments and measurement for the first
12 months after occupation and a review of building system manufacturer warranties. The scope
of the tuning works will determine the relevant tuning period.
Building systems that are part of the day-to-day operations of the building must be included
within the scope of the credit criteria 'Building Systems Tuning’ ‘Fitout Systems Tuning' 'Project
Systems Tuning.' Building systems, regardless of static or seasonal operational settings, need
to be reviewed and tuned accordingly to operate to their full potential and as designed.
The building tuning process will require the analysis of data from the monitoring systems and
assessment of feedback from occupants on building conditions. During the tuning period, the
owner/client must commit to taking steps to adjust nominated building systems to account for
all identified deficiencies.

The commitment from the building owner must confirm that there is a requirement for a building
tuning process, and responsibilities are assigned to have all nominated building systems tuned
after practical completion. This commitment can be included in the Commissioning Plan or
provided as a separate document from the building owner. The commitment must include at
least the following:
•
•
•

•

Operating and Maintenance Manuals have been developed in accordance with
approved standards and guidelines (refer to Guidance);
A building tuning manual, or a building tuning plan, has been developed in accordance
with the approved standards and guidelines;
A building tuning team has been created, including the facilities manager, the owner's
representative and the ICA (if applicable). The head contractor and the services
design professionals are available to address specific tuning issues where required;
and
The owner has engaged parties to tune the nominated systems. This engagement
includes requirements for:
o Verification that nominated systems are performing to their design potential at full
and part load conditions;
o Reviews of environmental performance against the environmental targets;
o Collection of user feedback to match the system performance with the occupant’s
needs;
o Adjustment of all the systems to account for all deficiencies discovered; and
o Management, communication, and assignment of responsibilities for the tuning
process within the team.

2.2 SERVICES AND MAINTAINABILITY REVIEW
One (1) point is awarded where a project team can demonstrate that a comprehensive
services and maintainability review has been conducted, led by the head contractor or the
owner's representative (or the ICA where applicable), during the design stage and prior to
construction.
The services and maintainability review is to facilitate input from the design team, the facilities
manager and operations staff (if known), and any relevant suppliers and subcontractors (if
engaged). The review must address the following aspects for all nominated building systems:
Commissionability;
Controllability;
Maintainability;
Operability, including ‘Fitness for Purpose’; and
Safety.
The services and maintainability review and its outcomes must be summarised in a ‘Service
and Maintainability Report.’ This report must be agreed and signed off by the involved parties.
Action items resulting from this review shall be incorporated in the design intent report or OPR
as outlined in 2.1.1. Information on the requirements of this review is outlined in the approved
standards and guidelines (refer to Guidance section).

2.3 INDEPENDENT COMMISSIONING AGENT
One (1) point is awarded where an Independent Commissioning Agent (ICA) has been
appointed to advise, monitor, and verify the commissioning and tuning of the nominated

building systems throughout the design, tender, construction, commissioning, and tuning
phases.
When this point is claimed, the specified commissioning requirements must be overseen by a
qualified independent commissioning professional (separate from the design team) who is
engaged directly by the client/building owner and reports directly to the owner (or the owner’s
representative).

DEFINITIONS
Nominated Building Systems
This credit requires nominated building systems to be defined by the project team. Examples
of nominated building systems could include, but are not limited to:
Mechanical systems (such as HVAC and refrigeration systems; mechanically operable
systems such as blinds and actuated shading devices).
Building Management and Control System (BMCS).
Lighting and associated controls.
Electrical systems (such as electrical generation, electrical supply, distribution systems,
security and access systems, and alarm systems).
Hydraulic systems (such as gas and water supply distribution systems, sewage collection
and distribution systems, stormwater collection and distribution systems, pumps).
Fire detection systems, smoke alarm systems, and emergency warning systems.
Fire protection systems, including pumps and other equipment.
Lifts and any other vertical transport devices.
Any other system that impacts the energy or water consumption of the building as
identified by building owners or building operators.
Building envelope, such as facades, roofs, and glazing systems.
Independent Commissioning Agent (ICA)
The ICA is defined as a person who is:
An advocate for, and reports directly to, the project owner;
Independent of any consultant, contractor, or sub-contractor organisation that has been
involved in the design or installation of the nominated systems; and
A registered professional engineer or qualified technician with demonstrated knowledge on
nominated systems commissioning and has previous experience with the
commissioning process of at least 2 projects similar in scope.
The qualified independent commissioning professional role can be fulfilled by one or multiple
persons, provided that all meet the requirements laid out above. It can also be fulfilled by a
person who is part of the client’s organisation if the person is qualified to do so. An
independent commissioning company may also meet these requirements.
Providing all other requirements for Independent Commissioning Agent are met, an
Independent Commissioning Agent (ICA) can be considered independent if they report directly

to the building owner or the owner's designated representative, even if they are paid by the
contractor.
A facilities manager employed by the client qualified in the commissioning of these systems
may also fulfil this criterion's roles. A project may engage a Green Star Accredited
Professional (GSAP) and Independent Commissioning Agent (ICA) from the same
organization on the condition that the project team can sufficiently demonstrate that each role
is being performed independently of the other.
Owner’s Project Requirements
A common method for demonstrating that nominated building systems have been defined is
through the owner’s project requirements (OPR) document or an equivalent document
containing the same information. The OPR (or equivalent document) should be prepared by
the design team and outline at least the following items:
Description of the basic functions, operations, and maintenance of the nominated building
systems, including:
A description of its intended operation and maintenance requirements; and
A list of the main components (including controls) and the importance of their efficient use.
The targets for the energy and water consumptions and budgets for nominated building
systems; and
Description of how energy, water, and aspects of indoor environment quality are metered
and monitored. This typically would include a meter diagram illustrating how energy
and water budgets could be confirmed in operation.

INNOVATION
Exceeding Green Star Benchmarks – Supplementary or Tenancy Fitout Systems
Review
One (1) additional point may be awarded where project teams and building owners carry out a
comprehensive services and maintainability review of supplementary or tenancy fitout
systems, in addition to all nominated base building systems as outlined above. This review
must be undertaken to ensure the design and function of such systems are properly integrated
with base building systems.
Market Transformation – Soft Landings Framework
One (1) additional point may be awarded where the building is designed, built, commissioned,
and tuned by adopting a ‘Soft Landings’ approach. For information on how to implement a
'Soft Landings' approach, please see https://www.bsria.co.uk/services/design/softlandings/free-guidance/
All compliance requirements of this credit must be achieved prior to pursuing the 'Soft
Landings Framework Innovation credit.'
Recommended supporting evidence to achieve this innovation may include:
Design Review Submission

•

•
•

Documentation to support how the ‘Soft Landings Framework’ approach will be
implemented throughout the design, construction, commissioning, and tuning phases;
including meeting minutes and commissioning plans;
CV of the project’s Commissioning Agent detailing the qualifications and experience
relevant to the project; and
Confirmation from the building owner that indicates their commitment to incorporate
the principles of the ‘Soft Landings Framework’ throughout design, construction,
commissioning, and into building operation.

As-Built Submission
•

•

•
•

•

Supporting documentation to support how the ‘Soft Landings Framework’
approach was implemented throughout the design, construction, commissioning, and
tuning phases. Where the tuning phase may not have been undertaken at the time of
submission, documentation should support how it will be implemented.
Meeting minutes and workshop notes demonstrating the involvement of the design
team in the development and implementation of the ‘Soft Landings Framework’
throughout design, construction, and commissioning, all stages of checklist completed
as per the soft landing framework relevant at the time of submission and checklist for
all future stages.
CV of the project’s Commissioning Agent detailing the qualifications and experience
relevant to the project; and
Confirmation from the building owner that demonstrates the building owner’s
commitment to incorporate the principles of the ‘Soft Landings Framework' into building
operation.
Any other evidence to support claims made by the project team.

Exceeding Green Star Benchmarks – Building Air Permeability
One (1) point will be awarded where an air permeability test is carried out in accordance with
the guidance outlined below. Two (2) additional points are awarded where building air
permeability rates meet the requirements outlined in table 2.1 below.
Air Permeability Performance Testing
An air permeability test must be carried out by a suitably qualified practitioner, in accordance
with an approved standard, over a minimum area of the building. The test results must not
exceed a maximum air permeability rate in order for this credit element to be awarded.
This credit element applies to all building types irrespective of the conditioning strategy.
Testing is equally relevant to mechanically ventilated (e.g., more efficient HVAC systems) and
mixed-mode / naturally-ventilated buildings (e.g., control of airflow).
Suitably Qualified Practitioner
For the purposes of this credit element, a suitably qualified practitioner is defined as a member
of the Air Tightness Testing and Measurement Association (ATTMA) or a testing member of
the Air Infiltration and Ventilation Association of Australia (AIVAA). Please see the ‘Guidance’
section for additional information.
The test results are required to be signed-off by the testing practitioner and main contractor.
This step in the process ensures that the air permeability rate modelled at the design stage
(for which the main contractor is responsible for delivering) is verified by the test.
Testing Standard

The air permeability test must be carried out in accordance with AS/NZS ISO 9972:2015
Thermal performance of buildings - Determination of air permeability of buildings - Fan
pressurization method. This standard has recently been adopted and is identical with, and has
been reproduced from, ISO 9972:2015.
Projects demonstrating compliance with Performance Requirement JP1 of NCC 2019 using
JV2 or JV4, are required to use AS/NZS ISO 9972:2015.
Alternative standards may be applied where these are better-suited to the project. The project
team is required to justify why AS/NZS ISO 9972:2015 is not suitable via a Technical Question
in order for this to be approved. The following list of alternative standards may be considered:
ASTM E779-10
ATTMA TSL1 Residential Dwellings – September 2016
ATTMA TSL2 Non-Dwellings – October 2010
ASHRAE Guideline 0-2005
NIBS Guideline 3-2012 (for new construction or structural renovation)
Testing Area Requirements
The air permeability test may be carried out across a sample area, if not the whole building.
For sample area testing, the test must be carried out on either 2,000m2 or 10% of the
building’s total envelope area, whichever is greater.
Please see section 2.3 of ATTMA TSL (for dwellings) or section 3.2 of ATTMA TSL2 (for nondwellings) for definition on how to calculate the building envelope area.
The sample areas tested must include the upper most occupied floor of the building, and be
representative of the external envelope construction, including different façade types and
building geometries, for the building as a whole. The methodology used to select the sample
area and the extrapolation of results for the whole building must be outlined in the submission.
Levels can be tested separately as compartments. For commercial buildings, compartment
testing is acceptable where the individual compartments are greater than 1,000m2. For multiunit residential buildings, compartment testing of individual apartments is also acceptable.
Projects may exclude unconditioned warehouse areas where these warehouse spaces are not
conditioned by any equipment.
Air Permeability Rates
For the first innovation point to be awarded, the test results must not exceed the ‘maximum’ air
permeability rates outlined in Table 2.1. Up to two points are available where air permeability
rates meet the ‘normal’ and ‘best practice’ performance levels set in Table 2.1.
The ‘maximum’ rates outlined in column 2 of Table 2.1 are conservative to ensure projects can
satisfy this requirement without excessive difficulty, yet project teams should aim to achieve
the air permeability rate as specified by the building’s design team. The intent of the air
permeability test is to verify whether this is achieved.
In future iterations of Green Star, air permeability testing will become a requirement of the
credit. Over time the ‘maximum’ rates will become more stringent to recognise air tight
buildings as being best practice. This is in line with the NZGBC’s strategic priorities, including
high-performing, energy-efficient buildings.

Testing should be to a pressure difference of 50 Pascals (Pa) or greater; however, where
practical concerns limit test pressures to between 25 and 50 Pa, the reasons must be clearly
described and justified in the test report. A test is not valid unless a pressure difference of at
least 25 Pa is achieved.
Table 2.1 Building Air Permeability Rates
Innovation Points Awarded
1
Building Type

Maximum

2
Normal

3
1

Best
Practice1

Air Permeability
m3/(h.m2) at 25 Pa

Air Permeability
m3/(h.m2) at 50 Pa

At least 25Pa
pressurisation must be
achieved, results are
reported at 50Pa

At least 50Pa
pressurisation must be
achieved, results are
reported at 50Pa

Testing area must be
either 2000m2 or 10% of
the total building
envelope area

Testing area must be
either 5000m2 or 20% of
the total building envelope
area

Conditional Requirement

Offices
Naturally ventilated

20.0

7.0

3.0

Mixed mode

20.0

5.0

2.5

Air conditioned / low energy

20.0

5.0

2.0

Factories / warehouses

20.0

6.0

2.0

Superstores

20.0

5.0

1.0

Schools

20.0

9.0

3.0

Hospitals

20.0

9.0

5.0

Museums and archival stores

20.0

1.5

1.0

Cold stores

20.0

0.35

0.2

Trickle ventilators and / or
intermittent extractors

15.0

7.5

3.0 – 5.0

Passive stack

15.0

7.5

3.0 – 5.0

5.0

2.0 – 4.0

Residential2

Continuous mechanical
ventilation

15.0

Continuous mechanical
15.0
3.75
1.0 – 2.0
ventilation – with heat recovery
1
The ‘normal’ and ‘best practice’ air permeability rates are taken from ATTMA TSL2.
2

All ‘residential’ air permeability rates have been adapted from ATTMA TSL1.

Points are awarded on a sliding-scale basis to one decimal place. For example, a warehouse
that achieves an air permeability rate of 4 m3/(h.m2) at 50 Pa would achieve 1.5 Innovation
points.

GUIDANCE
Air Permeability Testing
To test a building’s air permeability, the building must be pressurised in accordance with a
standard using a fan and the resulting air flow rate measured. Typically, the building’s external
doors and windows must be closed with internal doors wedged open and with any mechanical
and natural ventilation openings sealed. See the relevant standard for detailed guidance.
Testing results are to be stated in terms of air permeability of the building envelope. Air
permeability is based on the internal envelope surface area of the walls, roofs, and floors,
irrespective of whether any floors are in contact with the ground. Where compartment tests
are completed for multi-unit residential buildings, results must be stated in terms of air
permeability of the envelope of individual apartments.
Suitably Qualified Practitioner
For the purposes of this credit element, a suitably qualified practitioner is defined as a member
of the Air Tightness Testing and Measurement Association (ATTMA) or a testing member of
the Air Infiltration and Ventilation Association of Australia (AIVAA). Please note, there are
different membership types within AIVAA – in order for this requirement to be met, the
practitioner must be a ‘testing member.’
This requirement is intended to ensure a quality testing outcome given the testing
practitioner’s membership with an industry recognised body. Should project teams wish to
demonstrate an alternative yet equivalent qualification, a Technical Question must be
submitted.
For a current listing of members, please visit the following websites:
Air Tightness Testing and Measurement Association –
ATTMA | Registered Air Tightness Testers – New Zealand
Air Infiltration and Ventilation Association of Australia –
Our Members – Air Tightness Testers – AIVAA
Timing
Testing is most effective when undertaken early in the construction phase of the project. Air
leaks, gaps, and other non-conformance items can be addressed more easily at this stage to
achieve optimal air permeability results. Re-testing may take place when measures to improve
air permeability have been undertaken. The main contractor is required to accept
responsibility for the final test results by signing off on them.

REFERENCED DOCUMENTS
The following Standards and Guidelines are approved for use with this credit’s Compliance
Requirements.
AIRAH DA27 Building Commissioning 2011

AIRAH DA28 Building Management and Control Systems (BMCS) 2011
ASHRAE Commissioning Guideline 1.1-2007 (for mechanical services)
AS/NZS ISO 9972:2015 Thermal performance of buildings – Determination of air permeability
of buildings – Fan pressurization method
ASTM E779-10 Standard test method for determining air leakage rate by fan pressurization
ATTMA TSL1 Residential Dwellings – September 2016
ATTMA TSL2 Non-Dwellings – October 2010
CIBSE Commissioning Code M (and the ancillary codes for relevant services)
BSRIA Soft Landings Framework, CIBSE

DOCUMENTATION REQUIREMENTS
Please refer to the ‘How Documentation is Described in the Submission Guidelines’ section
within the Introduction for further guidance on Documentation Requirements for project
submissions.
Design Review submissions are optional.
Project teams must submit documentation supporting credit compliance. A list of
recommended supporting evidence is provided in the following section, which can be used to
demonstrate compliance. Alternate documentation to that listed below can also be used by
project teams to demonstrate compliance.
The key requirement is that evidence is provided to support each claim made within the
Submission Template.

SUBMISSION CONTENT
Project teams must submit the following documentation:
•

Submission Template

•

Evidence to support claims made in the Submission Template

Recommended Supporting Evidence
Evidence of Targets for Environmental Performance where the environmental
performance targets are documented as outlined in the Compliance Requirements.
The relevant sections must be highlighted.
Service and Maintainability Report where the service and maintainability review is
summarised as outlined in 2.2. The relevant sections must be highlighted.
Extract(s) from the Commissioning Report demonstrating that comprehensive precommissioning activities and commissioning activities have been performed as
outlined in 2.3. The relevant sections must be highlighted.

Building Tuning Commitment or Contract demonstrating that there is a requirement for
a building tuning process as outlined in 2.1. The relevant sections must be highlighted.
CV of the Independent Commissioning Agent detailing the qualifications and
experience relevant to the project.
Whole building airtightness testing report detailing test methodology, air flow rates,
and statement of the building air permeability achieved.
Signed confirmation from the testing practitioner and main contractor that the results
have been sighted.
The below documentation is suggested to demonstrate sufficient independence between the
GSAP and ICA:
An organizational chart showing all people involved,
A role description for each person who contributed to the ICA or GSAP role,
The ABNs of any independent contractors involved in the commissioning process, and a
clear election of two separate people that can be named as ICA and GSAP who were
an integral part in the provision of the relevant services,

Appendix B: Adaptation and Resilience
(Draft Credit)
ADAPTATION AND RESILIENCE
Credit 3
Points available: 3

AIM OF CREDIT
To encourage and recognise projects that are resilient to the impacts of a changing climate
and natural disasters

CREDIT CRITERIA
To qualify for points in this credit, a minimum requirement must be met.
3.1

Climate Change
Checklist

3.2

Climate Change Risk
Assessment and
Adaptation Plan

To qualify for points for this credit, it is a minimum
requirement that the project team completes the
climate change pre-screening checklist (refer 3.1).
The project team must communicate the building’s
exposure to climate change hazards, and any
identified risks to the client/building owner.
2 points are available where:
•

•

3.3

Earthquake Resilience

A project-specific Climate Change Risk
Assessment has been developed in
accordance with a recognised standard,
and;
A Climate Adaptation Plan has been
developed, including solutions for the
building design and construction that
specifically address key risks identified in
the Climate Change Risk Assessment.

1 point is available where strategies are
implemented to mitigate the impact of earthquake
and seismic resilience movement over the life of a
building.

COMPLIANCE REQUIREMENTS
3.1 MINIMUM REQUIREMENT
To achieve a certified rating under the Green Star – Design and As Built rating tool the project
must that the project team completes the climate change pre-screening checklist.
Both historic and future climate and hazard data (refer section ‘Sourcing Climate Change
Projections’) should be used when completing the checklist. All rows and columns must be

completed. The minimum requirement is achieved on completion of the checklist and doesn't
require identified risks to be treated.
The checklist must be signed off by a member of the project team and shared with key project
stakeholders, including the client/building owner.
If credit 3.2 is targeted, the requirement to complete the climate change pre-screening
checklist (credit 3.1) is considered to have been met.
Climate Change Climate

Criteria

Criteria Response
[Yes/No]

Comments
[If answered yes, provide
further explanation]

Have future climate change
projections for the project
location been reviewed?1
Has the project area been
impacted previously by extreme
climate events? Please indicate
which events.
Is the project located in or
adjacent to a flood plain or flood
prone area?
Is the project located adjacent to
the coastline, tidally influenced
waterway or within an area with
potential for high or tidally
influenced groundwater levels?
Is the project located in an area
with potential bushfire risk?
Have risks to the building
elements, operation or
occupants been identified?2
Have adaptation options been
identified for any key risks? If
yes, please describe design or
operational measure.
Will the project accommodate
occupants who may be

1
2

Refer to relevant national or local climate projections

Consider potential impacts from climate change including, but not limited to: Direct damage or failure of
building elements or components; accelerated deterioration of building elements/components or reduced
design life; reduced operating capacity; climate hazard impacts to surrounding areas (e.g. impacting access
and egress); impacts to the health and wellbeing of building occupants and other relevant stakeholders; and
indirect risks from impacts to other interdependent systems and services (e.g. transport networks, power,
water, telecommunications).

vulnerable to the impacts of
climate extremes? (e.g.,
children, elderly, low mobility,
seeking medical treatment).
Please indicate potential groups
of vulnerable occupants and
which hazards they are likely to
be exposed to.

3.2 CLIMATE CHANGE RISK ASSESSMENT AND ADAPTATION PLAN
Two (2) points are awarded where the following Compliance Requirements are met:
3.2.1 Climate Change Risk Assessment.
A suitably qualified professional (see Definitions) must undertake the Climate Change Risk
Assessment based on a recognised approach (see section 3.2.3). The Climate Change Risk
Assessment must contain, as a minimum, the following information:
•
•

•

Summary of the project's characteristics (site, location, climatic characteristics);
Summary of locally-relevant climate change projections and associated hazards. It is
recommended that at a minimum, the Intergovernmental Panel on Climate Change
(IPCC) Fifth Assessment Report3 Representative Concentration Pathway (RCP) 8.5 is
used, at two time horizons (e.g., 2050 and 2100) that are relevant to the project’s
anticipated lifespan (see 3.2.2). These projections should consider a range of climaterelated hazards including, but not limited to:
o Sea level and coastal inundation;
o Increase rainfall and flooding;
o Solar radiation;
o Temperature increase (including heat island effect);
o Water or moisture ingress;
o Extreme weather conditions - wind and storms;
o Subsidence or ground movement;
o Groundwater rise and potential for increased liquefaction vulnerability; and
o Increase potential for fire weather and drought.
Identification of the potential risks to the building, its operation, site infrastructure,
dependant infrastructure, landscaping, and occupants. The risk assessment should
consider a range of risk elements including, but not limited to those listed below.

Risk Elements

Further Information

Building envelope and building structure
(e.g., cladding, glazing and roof)

Exposed building elements should be
designed to limit direct damage, failure or
accelerated deterioration, such as fading,
distortion, corrosion, rotting and salt
crystallisation. This can thereby reduce the

3

Or newer. The IPCC AR6 Report was published in August 2021 and includes new climate change scenarios
(derived from the Shared Socio-economic Pathways (SSPs)) however, the supporting NZ climate data is not
yet available.

frequency of replacements, repairs and
maintenance through the lifecycle of the
building.
Site infrastructure (e.g., stormwater,
wastewater systems)

Site infrastructure (including wastewater
and stormwater systems) should be
designed to accommodate future climatic
projections and not exacerbate any
downstream or offsite impacts (e.g.,
stormwater pipes with capacity designed for
predicted future flows).

Flood resilience (e.g., pluvial, fluvial or
coastal flood risk)

Climate change is expected to increase the
risk of flooding. Buildings that are within
areas considered to be at high risk from
flooding must build ground floor heights and
access levels above the predicted flood
levels.
Project teams are required to consider local
flood plains, coastal inundation zones which
have been modelled based on RCP8.5 for
relevant time horizons.
Note, surface water management is
important in reducing localised flooding and
can be achieved by attenuation of run-off
with green open space and green roofs.

Building operating systems (e.g., electrics,
power and telecommunications, specialised
electronic equipment)

Systems need to be designed to reliably
operate in a more extreme and volatile
climate.

Occupants

Project teams are required to demonstrate
that the indoor environment is designed for
appropriate thermal comfort (for occupants)
using RCP8.5, and demonstrate that
recommended operating temperatures can
be achieved in the required future times
horizons.

Landscaping/external space (e.g. heat
island effect)

Project teams are required to assess
climate impacts on any vegetated areas,
green roofs and vegetated walls etc.
Designs should enable airflow throughout
the development, shaded public spaces
and footpaths, external finishes that are
designed to avoid heat absorption, site
layout/orientation to maximise microclimatic
cooling and interconnection of green
spaces/corridors.

Dependent infrastructure

Project teams should assess indirect risks
due to failure/damage to interdependent
systems and services (e.g. transport
networks, power, water,
telecommunications).

When identifying risks to the above elements, consider the following potential impacts:
o
o

•

•
•

•

Direct damage or failure of building elements or components, or infrastructure;
Durability or potential for accelerated deterioration of elements/components/
infrastructure or reduced design life;
o Reduced operating capacity;
o Climate hazard impacts to surrounding areas (e.g. impacting access and
egress);
o Impacts to the health and wellbeing of building occupants and other relevant
stakeholders; and
o Indirect impacts relating to other interdependent systems and services (e.g.
failure/damage of transport networks, power, water, telecommunications).
Based on the chosen risk assessment method (refer 3.2.3 below), define and
document this and the associated input tables / matrices used for the assessment (e.g.
exposure and vulnerability, or likelihood and consequence).
Assess risks in consultation with multidisciplinary representatives from within the
project team, and relevant external stakeholders.
Develop a risk register of risks to the building and related elements (see table above),
capturing risk ratings, justifications for ratings, and related treatment options for ‘high’
and ‘extreme’ risks.
Communicate the results of the assessment to the leads of all design disciplines.

Sourcing Climate Change Projections
Prior to undertaking the assessment, climate change projections must be sourced for agreed
RCP scenarios. It is recommended that, at a minimum, RCP 8.5 is used. The following should
be considered:
•

•

•

National Projections: The National Institute of Water and Atmospheric Research
(NIWA) has developed a report detailing climate change projections for New Zealand,
and a summary of the likely impacts. Link here.
Local Climate Projections: A number of Councils in NZ have developed regionallyspecific downscaled climate projections. Refer relevant Council websites for these.
Use these local projects if available.
High Intensity Rainfall Design System (HIRDS) rainfall data. The HIRDS has been
developed by NIWA and contains rainfall data for a range of Annual Recurrence
Interval (ARI) events, durations, RCP scenarios and time horizons. Link here.

The project must justify the selection of the climate change projections and RCP scenario used
(noting RCP 8.5 as a minimum should be used).

Recognised Risk Assessment Approaches
For the purposes of this credit, the following approaches can be utilised to undertake the risk
assessment:
•

Ministry of Environment 2021: A Guide to Local Climate Change Risk Assessments.
This guide was developed in alignment with National Climate Change Risk
Assessment (NCCRA) to enable local level risk assessments to be undertaken. The

•

•

risk assessment and methodology is based on an assessment of exposure, sensitivity
and adaptive capacity. Link here.
Australian Standard 5334:2013 Climate change adaptation for settlements and
infrastructure - A risk based approach. The risk assessment used in this guide is based
on an assessment of likelihood and consequence. Link here.
Australian Greenhouse Office 2006 Climate Change Risks and Impacts: A Guide for
Government and Business. The risk assessment used in this guide is based on an
assessment of likelihood and consequence. Link here.

Should project teams wish to demonstrate compliance using an equivalent alternate standard
or framework, a Technical Question may be submitted to the NZGBC to confirm equivalency.

3.2.2 Development of the Climate Adapatation Plan
A Climate Adaptation Plan outlines the responses to identified priority risks, or in other words,
how resilience can be improved. Examples of approaches to improving adaptation / resilience
include4:
•

Resistance: Preventing damage or disruption by providing the strength or protection to
resist the hazard or its primary impact.

•

Reliability: The asset or systems are designed to operate under a range of set
conditions and hence mitigate damage or loss from an event.

•

Redundancy: The availability of backup installations or spare capacity to enable
operations to be switched or diverted to alternative parts of the system in the event of
disruption to ensure continuity of service.
Response and recovery: Enabling a fast and effective response to and recovery from
disruptive events.

•

A suitably qualified professional (see definitions below) must develop a project-specific Climate
Adaptation Plan and it must contain as a minimum the following information:
•

The Climate Change Risk Assessment described in section 3.2.1;

•

A risk register of all potential risks identified to the building, its operation, and
occupants; and
Specific adaptation design responses for all risks identified as ‘high’ or ‘extreme’, and
associated responsibilities for action.
Details of stakeholder consultation that was undertaken during preparation of the
Climate Adaptation Plan and how the issues raised have been incorporated.

•
•

If no ‘high’ or ‘extreme’ risks are identified, then this would indicate the build/project has been
designed to an appropriate standard of climate resilience. The justifications for risk ratings
should be captured and this will provide the necessary evidence required for this credit. In this
instance, no adaptation design responses will be required.

RECOMMENDED SUPPORTING EVIDENCE:
4
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•

Climate Change Risk Assessment and Adaptation Plan, including; local climate change
projections, risk assessment criteria. Risk matrix, RCP and time horizon assumptions,
any other assumptions significant in the development of the assessment, summary of
key risks and adaptation responses.

•

Climate Change Risk database / register.

•

CV of the professional(s) that developed the Climate Adaptation Plan.

•

Evidence of the adaptation responses being incorporated into the project design.

GUIDANCE
Staging
The Climate Change Risk Assessment should be undertaken as early during the project's
design phase as possible, such as in the concept or schematic design phase, to allow maximum
benefit and opportunity to inform design decisions and implement appropriate and meaningful
adaptation responses.
Resilience
Resilience should be seen as a risk management mechanism, where the physical climate
change risks are identified and mitigated, and adaptation measures are implemented. This
process may decrease compliance risks and potential insurance costs. Assessing and
identifying the risks early is critical, and it should involve assessing their potential impact to
building and site elements, building systems, interdependent infrastructure, and occupants5.
Risk assessment
Priority should be given to incorporate enterprise risk management or project-specific risk
assessment criteria to enable climate change risks to be incorporated into the project's broader
risk management processes.
Relevant external stakeholders
Examples of relevant external stakeholders include known tenants, government officials,
emergency services, and utilities, or as determined by the Suitably Qualified Professional.
Base Building vs Tenant Scope
By undertaking the Climate Change Risk Assessment during project design, opportunities to
incorporate adaptation responses in the base building can be maximised, thereby improving the
resilience of the building for tenant use. Additional non-physical adaptation responses, including
emergency management plans and information on how to cope during extreme climate events,
should be communicated to tenants and used to inform relevant tenant agreements (e.g.
agreements with tenants to mandate use of blinds and shading to reduce thermal load, reduce
energy consumption and reuse water to reduce reliance on mains supply).

5

BRE Global: Encouraging resilient assets using BREEAM

DEFINITIONS
Climate change
A change in the state of the climate that can be identified (e.g. through statistical tests) by
changes or trends in the mean and/or the variability of its properties, and that persists for an
extended period, typically decades to centuries. Climate change may be due to natural internal
climate processes or external forcings such as variations in solar cycles, volcanic eruptions and
persistent anthropogenic changes in the composition of the atmosphere or in land use (IPCC,
2014a).
Hazard
The potential occurrence of a natural or human-induced physical event or trend or physical
impact that may cause loss of life, injury or other health impacts, as well as damage and loss to
property, infrastructure, livelihoods, service provision, ecosystems and environmental resources
(IPCC, 2014a).
Representative concentration pathway (RCP)
A suite of four future scenarios of additional radiative heat forcing at the Earth’s surface by 2100
(in Watts per square metre), which is the net change in the balance between incoming solar
radiation and outgoing energy radiated back up in the atmosphere. These include RCPs 2.6,
4.5, 6 and 8.5. Each RCP can be expressed as a greenhouse gas concentration (not emissions)
trajectory adopted by the IPCC for its Fifth Assessment Report (AR5) in 2014 (IPCC, 2014a).
Risk
The potential for adverse consequences for human or ecological systems, recognising the
diversity of values and objectives associated with such systems.6
Resilience
The capacity of built assets and infrastructure to endure acute shocks and chronic stresses
while successfully adapting to long term changes (BREEAM).
Suitably qualified professional
A suitably qualified professional is required to develop a project-specific Climate Change Risk
Assessment and develop a project-specific Climate Change Adaptation Plan (sections 3.2.1 to
3.2.4). For the purposes of credit 3.2, a suitably qualified professional is defined as someone
with a formal tertiary qualification in a relevant field such as Environmental Science,
Environmental Engineering, Planning or similar qualification, with at least three years’
experience in climate change risk assessments.
Note: The Earthquake Resilience criteria will remain the same as v1.0 and will not be excluded.

6

IPCC 2020, The Concept of Risk in the IPCC Sixth Assessment Report
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Star Design & As Built NZ Credit 15 GHG
Emissions
To:

NZGBC

Date:

10 November 2021

From:

Scott Smith

Our Ref:

5297281-1278886908203

Copy:
Subject:

Proposed Changes to the GS D_AB NZ Credit 15 GHG Emissions

This memorandum documents a number of changes to the Green Star Design & AsBuilt Tool Credit 15 Greenhouse Gas Emissions Calculation Guidance that could be
incorporated into the proposed v1.1 of the tool.
This is based on:
●

●
●

a review of energy and carbon performance of the current methodology compared to
anticipated changes in the minimum performance levels in NZ Building Code (refer to
separate report)
feedback to the NZGBC on the calculation methodology
issues raised in technical clarifications

Proposal 01 - Future Proofing for NZBC Changes
Issues /
The Reference Building Envelope definition within the Energy
Current State
Consumption and Greenhouse Gas Emissions Calculation Guide is
set at the current NZBC minimum thermal performance
requirements which are significantly lower than good practice and
soon to be updated.
The Reference Building HVAC definition utilises metrics that are
inconsistent with the proposals in the NZBC H1/VM3 consultation
document which proposes a range of building system energy
efficiency requirements.
Proposed
Change

Update Reference building thermal envelope requirements and
HVAC efficiencies and calculation methodologies in line with the
proposed NZBC changes.

Analysis /
Discussio
n

An analysis of impacts across building typologies and locations has
been undertaken to inform this change.
An average reduction of 2 (out of a possible 4) points is expected,
should the Reference building thermal envelope be improved in line
with the proposed NZBC changes.
Further, an average reduction of 1.6 points (out of a possible 16) is
likely in the Energy Consumption reduction portion of the credit.
This results in an overall reduction of 3.6 points.
This reduction in points is almost entirely due to thermal envelope
performance. Alignment with the proposed NZBC HVAC definition
(H1/VM3) does not appear to significantly impact on awarded
points.
The purpose of shifting to anticipated NZBC performance levels
prior to the formal release of these by the NZ Government is to
avoid a change in points achieved for similar buildings before and
after the release date.

Recomme
ndation

●

●

●

●

Update Reference Building thermal envelope performance
criteria in advance of building code changes.
Reduce the number of points available for Energy
Consumption Reduction from 4 to 2 points, reflecting the
limited ability to further improve envelope design compared to
the new building code settings.
Increase the number of points available for GHG Emissions
Reduction from 16 to 18 points to maintain 20 points overall.
Update the HVAC system requirements to align with NZBC
when these are confirmed.

Based on the points reductions presented above we would
recommend maintaining the existing Minimum Points Thresholds for
4, 5, and 6 Star buildings.
Consultati
on
Question

Should the tool pre-empt changes in NZBC now? or wait for the
update to occur formally which may result in a change in points
achieved between similar buildings rated under the same version of
the Green Star tool?

Proposal 02 – Limiting Fossil Fuel Use
Issues /
Green Star rated buildings can have on-site fossil fuel use
Current State
which is inconsistent with a zero-carbon future.
It is likely that within the life of the installed equipment (and
downstream infrastructure) that a ban on onsite fossil fuel use for
space and water heating will be implemented.
Proposed
Change
Analysis /
Discussio
n

Recommendation

Consultatio
n Question

Limit/prohibit the use of fossil fuels in Green Star rated buildings
based on the target Star rating.
Viable alternatives for fossil fuels exist for heating applications.
Existing buildings can be transitioned over to non-fossil fuel
alternatives, although this may require significant investment in
downstream HVAC systems.
Buildings with large simultaneous heating demand (hotels, gyms)
may find it challenging to accommodate non-fossil fuel energy
sources for peak demand even though this may make up a small
proportion of annual load. Emergency generation would be excluded
on the basis that reliable alternatives are not financially/technically
viable.
●

Introduce Fossil Fuel limits for Green Star buildings:
– 4 Star Buildings – No Change
– 5 Star Buildings - Limit fossil fuel use for space and water
heating to less than 20% of both peak and annual heating
demand
– 6 Star Buildings - Prohibit fossil fuel use for space and water
heating

Should the Green Star tool limit / prohibit the use of fossil fuels
for high scoring buildings?
Should the limits on 4, and 5 Star buildings be more restrictive than
those proposed?

Proposal 03 – Clarification of the Reference Building HVAC System Definition
Issues /
The current definition of Reference HVAC system architecture is
Current State
open for interpretation and requires significant modelling effort to
assess.
Proposed
Change

Analysis /
Discussio
n

Simplify the reference HVAC system architecture definition by basing
this on the proposed building system architecture with efficiency
requirements based on the as-designed components.
Other compliance frameworks address the challenge of defining a
Reference Building architecture in one of two ways:
1. Provide definitions and efficiency requirements of all
possible systems for direct comparison (e.g. ASHRAE
90.1)
2. Provides efficiency requirements that are scaled based
on the components used in the system (NCC JV3)
Both of these pathways diverge from the current modelling
methodology which compares buildings to a single type of system
for all buildings regardless of size or typology.
This results in the creation of a Reference building model that is often
not practical and does not represent a realistic baseline for the
building being assessed.
Adopting a system that specifies efficiency at the component level
(NCCJV3) will make it simpler to develop a Reference building
model on the basis of the Proposed building model.
The major drawback of this methodology is that it will not directly
reward the selection of a more efficient system architecture. It is
expected that decisions on system architecture are heavily
influenced by building type, size and functionality.
Providing a comparison between the Proposed Building and a poor
performing equivalent system will also help identify the direct
benefits of system elements such as heat recovery, economiser,
system controls, etc. We note that some minor changes were made
to the guidance (Nov 2020) to support a Reference that was based
on the Proposed design’s system architecture, but there are
inconsistencies in the document that contradict this approach.
This change could affect the points achieved by buildings, but this
depends on the interpretations currently taken by energy modellers.
This can be investigated further if the proposal is supported in
general.

Recommendation

●

●

●

●

●

Consultation
Question(s)

Base the Reference HVAC airside system on the Proposed
system architecture with minimum energy efficiency
requirements applied to as designed system components.
Provide energy efficiency requirements which are linked to the
proposed designs system architecture and scale (and in
line with proposed NZBC updates when confirmed).
Provide examples within the guidance document to illustrate how
these are applied and guidance on acceptable simplifications for
the purposes of compliance modelling.
Re-format the guidance to include a specific intermediate
building definition
Re-format the guidance to flow more logically across HVAC
systems and inclusions/exclusions

Do you support the proposal to define the Reference HVAC system
design to mirror the Proposed design with component based
efficiency requirements only?
●

Should the NZGBC undertake modelling to determine the impact
of this change prior to implementation?

Proposal 04 – Treatment of Fan Energy, Process Loads, and Supplementary
Systems
Issues /
The calculation guide includes efficiency limits and allowances that
Current State
do not adequately reflect the delineation between a “process” load
and an “HVAC” load associated with general building occupation.
This creates inequitable energy performance outcomes (and Green
Star points) across buildings based on their function.
Proposed
Change

Analysis /
Discussio
n

Provide clearer definition of “process” loads across heating, cooling,
ventilation and hot water demands, and how to include/exclude
these with various example scenarios.
The calculation guide currently excludes energy associated with
process systems but the loads associated with these processes
within the building should to be considered as they can affect
building energy use.
For buildings with relatively minor process loads that are
constantly present (such as office plug loads) this approach
works well.
For other building types, and intermittent processes such as
laboratory extracts, the HVAC system (including its ventilation rates,
air volumes, filtration levels, and temperature set-points) is
specifically designed to address these process requirements. In

these situations, the HVAC demands and energy consumption
cannot be separated out into process and general space
conditioning. This means that many of the building efficiency
requirements are difficult to improve upon as they are set basedon a
system that only delivers minimum levels of heating, cooling and
ventilation.
For these buildings to be treated equitably, they either have to
exclude these loads (providing minimum levels of performance only),
or the energy efficiency provisions against which they are assessed
need to be adjusted for the specific situation.
Example: The current Reference HVAC Fans definition is based on
a standardised W/m² rate. This does not realistically reflect the air
volumes, loads or pressure drops associated with many project types
such as lab and healthcare settings. This creates an inconsistent
definition of minimum HVAC fan efficiency between buildings with
differing internal gains, ventilation volumes, and/or filtration
requirements. This can make asignificant difference to fan energy
improvements and Green Star points between (say) an industrial
building (with roof mounted ventilation fans) and a laboratory (with
high filtration and ventilation requirements).
Some central plant systems are designed to deal with process loads
or to usefully utilise waste heat from on-site processes, refrigeration
systems and other site-based opportunities. Currently the guidance
does not define a clear path for projects to incorporate and account
for the benefits that these recovery systems might bring.
The calculation guide also includes the energy consumption of
supplementary fans based on the fan air volume (W/l/s). This
rewards buildings with that introduce large supplementary ventilation
requirements.
Recomme
ndation

●

●

●

Provide clearer definition of “process” loads across heating,
cooling, ventilation and hot water demands, and how to
include/exclude these with various example scenarios.
Where spaces are not designed for regular occupation,
exclude all ventilation, heating and cooling energy
consumption associated with maintaining space conditions
from the assessment.
Where spaces are designed for a specific process temperature
(e.g. cool stores or drying booths) exclude from the model –
although systems which recover energy from these processes
to provide space conditioning may be included.

Provide Reference HVAC Fan energy metrics based on the supply
air volumes and pressure drops required to achieve the Proposed

design.
Consultati
on
Question(
s)

Should the Green Star energy and GHG emissions assessment
exclude the systems provided to support a process?
If process loads are excluded, should process requirements that
are supported by a general space cooling, heating and ventilation
systems, also be excluded from the assessment (e.g. isolation
room ventilation rates)?
If process loads are included should there be updated component
efficiency requirements that address these situations?

Proposal 05 – Simplification of Supplementary Calculations
Issues /
Some of the manual calculation methodologies are highly
Current State
prescriptive and overly time consuming compared to the impact on
overall energy consumption (e.g. external lighting energy
consumption).
Proposed
Change
Analysis /
Discussio
n

Provide general guidance on how conservative simplifications for
minor end uses can be made by the modeller.
Some calculations are very time consuming and do not impact
significantly on the performance of the building. To reduce the effort
and cost associated with modelling it should be acceptable for
modellers to provide highly conservative assessment.
This would require an under-estimation of Reference system
energy consumption and an over-estimation of Proposed
system energy consumption.
Example: Reference external lighting requires a calculation of
illuminance requirements and resulting power densities for paths,
driveways etc based on standard values from AS 1158.3. This could
be simplified buy simply excluding external lighting in the Reference
building. Whilst this would reduce energy reductions available it may
be quite minor in nature.
Many modellers already take these conservative positions to
limit modelling effort but it is not explicit that this is
acceptable.

Recommendation

Consultatio
n Question

Provide guidance on acceptable methods for simplification of
modelling calculations with some specific examples.
Do you support inclusion of conservative compliance pathways for
energy consumption estimation?

Proposal 06 – Simplification of Software Inputs
Issues /
Different software tools for undertaking energy modelling enable
Current State
different levels of modelling detail to input. There is a heavy reliance
on modellers knowing the implications of any simplifications
undertaken in modelling software.
There is no guidance on the extent to which these software tools’
capabilities should be used to deliver an accurate compliance model.
Whilst models are required to achieve industry standards, this only
covers the thermal calculation engine and not the level of detail
provided to derive inputs.
This means that buildings are being modelled to quite different
levels of accuracy. This is particularly relevant for HVAC system
design and controls where significant simplifications are used by
some complaint software systems. These simplifications often
assumes “perfect” control strategies which are not reflective of the
design.
Proposed
Change
Analysis /
Discussio
n

Recommendation

Provide guidance on level of detail required in modelling inputs.
The Green Star framework is assessing comparative improvements
in building fabric and system efficiency for building designs. Whilst
detailed modelling can be used to help reflect the realities of any
particular design, a lower level of detail could be accepted as long as
it was consistent between the models being compared.
Defining a level of detail across each model input would be a
significant exercise and may not reflect any particular software
systems parameters. Having a low level of modelling input detail
reduces modelling costs.
Having a high level of modelling input detail may result in a higher
level of Green Star performance.
Investing in detailed modelling can be of greater value to the project
and is could inform building control strategies and commissioning
activities.
●

●

Provide a definition of the lowest level of accuracy acceptable for
HVACsystems and modelling calculations.
Enable higher levels of accuracy to be utilised at the
modellers discretion, with the value of this approach being
the potential for additional Green Star points.

Proposal 07 – Updating Reference Heating Efficiency and Fuel Type
Issues /
The current Reference building space and hot water heating
Current State
efficiency assumes a poorly performing fossil fuel boiler. This is
a low level of Reference building performance against which
Proposed designs are tested and overstates the improvements
above “normal practice”.
Proposed
Change
Analysis /
Discussio
n

Change the Reference to one that is more reflective of typical
(non-Green Star) practice.
The efficiency and fuel assumptions for the Reference are low
performing and reward buildings that perform worse than typical
building practice.

The option to assume heat pump heating was not considered as it
would dramatically reduce the points achieved and potentially
impact on building eligibility.
These point reductions would increase for buildings with significant
heating and hot water demands requiring them to focus on reducing
these energy end uses.
Recommendation

Consultatio
n
Question(s)

Update the Reference building space and water heating
efficiency with default carbon factor to align with gas (Option 2)
with a view to further improving this definition in future versions
of the tool.
Is a change in Reference building space and water heating
efficiency and carbon factor required?
If so, which Option (and associated level of points reduction)
should be implemented as part of the v1.1 update?

Proposal 08 – Updating of GHG Emissions Rates for Electricity
Issues /
The emissions rate for electricity does not reflect the current
Current State
electrical grid emissions or predicted future grid emissions. This
under-rewards design solutions that shift from fossil fuel sources to
electricity.
Proposed
Change
Analysis /
Discussio
n

Update the electricity emissions factors within the Calculation
Guide and associated calculators.
The current emissions factor used in Green Star for grid electricity is
0.129 kgCO2e/kWh.
This compares to a 2018 electricity emissions factor (including
transmission) of 0.105 kgCO2e/kWh (based on Ministry for
Environment’s Measuring Emissions Detailed Guide 2020).
We note that in recent years there has been an increase in grid
emissions carbon factors but the long-term projection is for this to
decrease significantly.
Selecting a lower electrical carbon factor (representative of a future
state) will further incentivise a shift from fossil fuels for Green Star
rated buildings. This will also offset the loss of points due to the
proposed Reference heating efficiency/fuel type change.
A lower factor will effectively reward improvements related to
efficiency and fuel choice for space and water heating, at the
expense of points related to electrical systems (e.g. lighting,
chillers, pumps, fans etc).
One argument for maintaining a high emissions factor is the marginal
emissions rate. This is emissions rate associated with new demand on
the grid as opposed to existing demand. However, this does not
address the benefits of existing building retrofits (limited new
demand), and does not align with the grid emissions projection for NZ.

Recommendation

Consultatio
n
Question(s)

Change the emissions factor for electricity to an average of grid
emissions over the next 15 years (minimum life of building systems).
This is likely to be in the order of 0.075 kgCO2e/kWh (TBC).
Do you support the use of average future emissions factors for
assessing building GHG emissions?

Summary Remarks
Overall the process for energy modelling, as currently written, does not adequately represent
the range of building and HVAC typologies and lacks clarity for energy modellers on
acceptable assumptions and modelling approaches.
We recommend taking the opportunity to refresh the wider guidance document to help minimise

inconsistencies and opportunities for alternative interpretations. Depending on timing, this could
also include aligning the guide with the upcoming building insulation requirements and the
building systems energy efficiency requirements proposed in NZBC H1/VM3.
Changes to Reference building assumptions on fuel types and emissions factors could also
be updated to reflect the current (and projected) emissions landscape.
This would result in points being more difficult to achieve and would shift focus towards the
most significant sources of carbon emissions.
The overall effect of these changes, we believe, would help disentangle some of the more
difficult parts of the modelling process, allow for more consistency between modellers and
incentivise design solutions that focus on decarbonisation.
It will also result in points becoming harder to achieve, lifting the bar for Green Star designs.
These changes are important given the need to expand the base of available energy
modellers working on Green Star projects, and the need to rapidly reduce emissions.
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Subject

Green Star v1.1 D&AB Potable Water Category Proposed Changes

To

New Zealand Green Building Council – Brad Crowley

From

Warner Brunton

Our reference
Date

1

420051
17 September 2021

Introduction

This memorandum outlines a number of changes and clarifications to the Green Star Design &
As-Built Tool Credit 18 Potable Water proposed to be incorporated v1.1 of the tool. The proposed
changes and clarifications have been based on:
1.
2.
3.
4.

Review of issues raised directly by users of the v1.0 tool
Technical Clarifications issued by the New Zealand Green Building Council
Input from the Green Building Council of Australia
Consultation with NZGBC’s intendent advisory panel members who are experienced
Green Star Accredited Professionals and Assessors

Potable Water – Category Points and Weighting
Tool
Key Issue

Design & As-built and Interiors
Water category compliance under D&AB is more challenging than
previous versions of GS

Current State

The number of points available under D&AB increased from 10 to 12
from the previous version of the tool. Projects are generally achieving
fewer points compared to previous Green Star tools.
The Prescriptive pathway is similar to previous versions of GS,
however less points are available, which should encourage projects
to follow the performance pathway.
The Performance pathway and the potable water calculator are
now more comprehensive than previous versions, however it can

Commentary

be more challenging to accrue points compared with previous
versions of Green Star.
Proposed Changes
/ Clarifications

Changes:
Change: The number of points available under the water
category will be reduced from 12 to 10 in D&AB v1.1
2. The threshold for obtaining full points under the Performance
pathway will be reduced from a 95% reduction to a 75%
reduction.
Clarifications:
1.

Nil
Potable Water - Calculator and Guide
Tool
Key Issue
Current State

Commentary

Design & As-built and Interiors
General Water Calculator Feedback
Under the Performance pathway, the potable water calculator is
used to allocate points based on a percentage reduction in potable
water use between the proposed building and a reference building.
The calculator has an accompanying guide and has been based on
the tool that was implemented by the Green Building Council of
Australia. The Calculator is intended for use for all building types
(except residential projects).
Some aspects of the calculator relate to the use in the Australian
context. Both the calculator and guide are to be updated to reflect
the New Zealand context. Additional guidance and data will be
provided to make the calculator easier to navigate and use.
In particular appropriate rainfall and monthly evapotranspiration
(point potential) data sources are not as readily available in NZ.
Projects have been using different ways to establish data, which
raises concern regarding consistency. Greater clarity and common
data sets and additional guidance is required to make the tool
easier and more consistent to use.

Changes:
1.
The potable water calculator and guide will be updated to reflect
use in the New Zealand context and to capture relevant Technical
Clarifications issued by the NZGBC. Additional guidance will be included
as to how to use the tool in response to issues discussed in this
memorandum.
2.
Standardized 10-year average daily and monthly rainfall and
evapotranspiration (point potential) data sets will be included in the
calculator for the following representative cities:
a.
Auckland
b.
Hamilton
c.
Wellington
d.
Christchurch
e.
Dunedin
The potable water calculator guide will outline how the above data sets
have been determined so that users can determine data sets for other
locations.
Potable Water – Fixture Water Efficiency Benchmarks
Proposed Changes
/ Clarifications

Tool
Key Issue

Design & As-built and Interiors
Water category compliance under D&AB is more challenging than

previous versions of GS
Current State

The Prescriptive and Performance pathways assess contribution of water
efficient fixtures to reduction in potable water consumption in different
ways.
The Prescriptive pathway awards points based on proposed fixture WELS
ratings compared to prescribed benchmark figures for each fixture type. A
Technical Clarification has been issued to exempt some fixtures because
of their specialist function (medical grade and labs) or use (pot cleaning or
bottle filling would not reduce water consumption).
The Performance pathway uses the potable water calculator compare
proposed building water consumption against a benchmark building and
benchmark WELS rating levels.
For WCs the benchmark WELS rating levels are suitable for general
applications such as offices, schools, general healthcare and residences..
For atypical buildings where demand (frequency of use) and reliability
(avoidance of blockages) may be much greater (Convention centres,
corrections facilities, airports, stadia and arenas), business as usual water
use will likely be higher. Improving the water efficiency for proposed
fixtures in atypical buildings may at best only achieve the same
performance as the benchmark figures. Under these circumstances the
potable water calculator would not recognise the reduction in BAU potable
water consumption and there would be no incentive to implement water
efficiency measures on these types of buildings

Commentary

Under the Performance pathway using the potable water calculator, if
non-potable water is used for toilet flushing, the reduction in flushing
water volume may not be as pronounced an issue, depending on the
percentage of recycled water used.
While the aim of the credit is to “encourage building design that minimises
potable water consumption in operations,” the purpose of the WELS
ratings under Table 18B.1 is to reduce potable water consumption
compared to business as usual. For atypical facilities it may be more
appropriate for the project team to demonstrate a percentage reduction in
water use compared to business as usual using the same type of fixtures.
Water efficiency requirements for specialist fixtures - The performance of
fixtures used in life safety applications should not be impacted by water
efficiency requirements that compromise the required performance.

Proposed Changes
/ Clarifications

Changes:
Nil
Clarifications:
1.Relevant Technical Clarifications will be incorporated within the updated
submission guidelines.
2.Project teams can submit a Technical Clarification when using the
Performance pathway to demonstrate commensurate reductions
compared to business as usual e.g. 20% reduction compared to business
as usual.

Potable Water – Fire Test Water
Tool

Design & As-built

Key Issue

Coverage requirements for fire protection (sprinkler) system shut off
valves in small or single storey buildings
Under the Prescriptive pathway one point is awarded for reducing potable
water use for fire system testing under 18B.5 by having isolation valves or
shut-off valves for floor-by-floor testing. This compliance pathway is suited
to multi-story buildings such as offices but may be subject to ‘points

Current State

gaming’ for singe storey buildings. This approach is not recognised under
the Performance pathway
Commentary

18B.5 is not applicable to single story buildings that don’t have zone
isolation valves.

Proposed Changes
/ Clarifications

Change:
1.The submission guidelines for 18B.5 will be updated to advise that
prescriptive pathway is deemed Not Applicable for single-story buildings
that don’t have zone isolation valves.

Potable Water – Heat Rejection
Tool

Design & As-built

Key Issue
Current State

Differences between the Prescriptive and Performance pathways
The Prescriptive and Performance pathways assess the use of potable
water in different ways. The prescriptive pathway only awards points for
projects with no water-based heat rejection, while the performance
pathway can award points for projects using efficient water-based heat
rejection.

Commentary

The aim of the credit is to encourage building design that minimises
potable water consumption in operations, either by having no water-based
heat rejection (Prescriptive pathway) or reducing water consumption from
heat rejection (Performance pathway) using a variety of methods.
Less points are achievable using the prescriptive pathway when
compared to the performance pathway, incentivising the use of the
performance approach. Zero water use for heat rejection can also be
accounted for in the potable water calculator. The use of water for heat
rejection is a trade-off between potable water use and energy efficiency,
with water-based heat rejection systems able to achieve higher levels of
energy efficiency, but at the expense of increased water use.

Proposed Changes
/ Clarifications

Changes:
Nil
Clarifications:
1.The following clarification to define water-based heat rejection systems
will be made. “Water-based heat rejection systems means cooling towers,
evaporative cooling, or other
systems of a similar nature that continuously use potable water for heat
rejection i.e. this does not
apply to closed-loop chilled and condenser water distribution networks
that form part of an overall heat rejection system.”

Potable Water – Prescriptive Pathway Rainwater Tank Sizing
Tool

Design & As-built

Key Issue

Prescriptive pathway rainwater tank sizing is greater than
Performance pathway and does not account for regional climate
differences
The Prescriptive pathway for rainwater tank sizing is a simplified deemedto-satisfy compliance pathway based on GFA only, for those projects not
wishing to follow the Performance pathway.

Current State

Commentary

Rainwater tank sizing should in practice be based on a detailed supply
and demand assessment, including the contribution of local rainfall.
The Performance pathway and potable water calculator enable a
rainwater harvesting assessment to be carried out based on localised
daily rainfall data and is more suited to accommodating regional climate
differences.

Proposed Changes
/ Clarifications

Changes:
Nil
Clarifications:
1.Should projects wish to reduce the rainwater tank size and account for
local rainfall, the Performance pathway and potable water calculator shall
be used to carry out the water balance to inform tank sizing.

Potable Water - Interiors ratings
Tool

Interiors

Key Issue

Perceived disparity between Prescriptive and Performance pathways for
Interiors ratings

Current State

The Prescriptive pathway applies to sanitary fixtures (unless where
exempted), commercial appliances and shared amenities within the base
building. Under the Performance pathway, in circumstances where all
sanitary fixtures have been exempted, compliance can be simply satisfied
by selecting water efficient dishwashers. In addition, the Performance
pathway does not account for commercial or industrial appliances and
shared amenities within the base building. This potentially incentivises
minimal work for compliance and ignoring other water efficiency
opportunities.

Commentary

Equal points are awarded to either pathway, so the incentive to follow a
Performance pathway is not present (as it is for D&AB). The extent to
which prescriptive pathway requirements may apply when using the
interiors tool will be dependent on the fitout scope. Where fitout changes
have a minimum impact on sanitary fixture provision, then compliance will
be quite straight forward. Should the tenant carry out a more significant
fitout then the compliance requirements may be more wide reaching and
a Performance approach may be suitable.

Proposed Changes
/ Clarifications

Changes:
1.The water calculator will be updated to account for commercial or
industrial appliances for Interiors projects (unless where exempted for
functional or performance requirements, such as in healthcare).
Clarifications:
1.Relevant Technical Clarifications will be incorporated within the updated
submission guidelines.
2.Kitchen taps, other than those used for pot or container filling, must
comply with the credit criteria.
3.The following guidance will be provided for Interiors projects choosing to
use the performance pathway:
“Interiors projects choosing to use the performance pathway shall include
in the calculator all amenities provided for the sole use of the fitout
occupants, including existing fixtures and fittings provided by the base
building. Where such amenities are provided for two or more tenants they
are not required to be included in the calculator.”

Potable Water – Landscape Irrigation
Tool

Design & As-built

Key Issue

Accounting for zero potable water use where no landscape irrigation
is required for the proposed building case.
The impact of landscape irrigation can be accounted for under either the
Performance or Prescriptive pathways. Under the Performance pathway
the potable water calculator is used. Specific guidance is not currently
provided for projects with landscape but zero irrigation as a result of good
landscaping design.

Current State

Commentary

The potable water calculator allocates points based on the predicted
reduction in potable water use between the proposed building and a
reference building case. The reference building would be assumed to
have landscape irrigation.

Proposed Changes
/ Clarifications

Changes:
Nil
Clarifications:
1.The potable water calculator guide will be updated to provide guidance
on how to use the calculator where landscaping is provided but no
irrigation is required, to assess the impact of potable water consumption
reduction between the proposed and reference building.

Appendix E: Embodied Carbon Emissions
(Draft Credit)
EMBODIED CARBON EMISSIONS
Credit 19
Points available: 9

AIM OF CREDIT
To reward:
•
•
•

The assessment and reduction of upfront carbon emissions.
Long-term storage of carbon in construction materials as a method of temporarily
removing carbon dioxide from the atmosphere.
The assessment and reduction of both carbon and other environmental impacts
throughout the whole life of the building.

CREDIT CRITERIA
There is a minimum requirement for all Green Star applicant projects to demonstrate reductions
in upfront carbon emissions.
19

Minimum requirement
– 4 Star

A minimum reduction in upfront carbon emissions of 10%
is required to achieve 4 Star Green Star rating.

Minimum requirement
– 5 Star

A minimum reduction in upfront carbon emissions of 15%
is required to achieve 5 Star Green Star rating.

Minimum requirement
– 6 Star

A minimum reduction in upfront carbon emissions of 20%
is required to achieve 5 Star Green Star rating.

19.1A Upfront Carbon
Reduction – Absolute
Value Pathway

Up to 6 points are available for reductions in upfront
carbon relative to an absolute value.

19.1B Upfront Carbon
Reduction – Reference
Building Pathway

Up to 6 points are available for reductions in upfront
carbon relative to a reference building.

19.2

Long-term Carbon
Storage

1 point is available for where long-term carbon storage is
incorporated into built project.

19.3

Comparative Life Cycle
Assessment

Up to 2 points are available where whole-of-building,
whole-of-life (cradle to grave) comparative Life Cycle
Assessment (LCA) is conducted and relevant reductions
in Life Cycle Impacts are achieved relative to an
appropriate reference building.

COMPLIANCE REQUIREMENTS
There are a total of 9 points available in Credit 19 with 19.1 requiring a mandatory minimum
achievement. There are two pathways for credit 19.1 Upfront Carbon Reduction Assessment,
which include the reduction of such emissions in comparison to a reference building or in
comparison to a pre-determined absolute value.

19.1 UPFRONT CARBON REDUCTION ASSESSMENT
A total of six points is available upon the submission of a report demonstrating upfront carbon
reduction.
Points are awarded based on upfront carbon reduction performance. However, for those
projects pursuing a 6 Star rating, buildings must demonstrate reductions in whole-of-life
embodied carbon as well as the reduction in upfront carbon.
For projects demonstrating a 30% reduction in upfront carbon emissions or greater (4, 5 or 6
points for credit
19.1 Upfront Carbon Reduction Assessment), the calculations need to be either:
• Conducted by a LCACP, or
• Independently peer reviewed.
To demonstrate compliance, projects can either:
•
•

Calculate upfront carbon using the Upfront Carbon Emissions calculator, or
Calculate upfront carbon by modelling the proposed building following the methodology
of the Life Cycle Impacts credit for modules A1-A5.
Reductions in upfront carbon must occur through good design and material selection. The
calculation must include modules A1 to A5 of EN 15804+A2:2019 and must not account for:
• Compensation-type carbon offsetting.
• Non-permanent carbon removals, e.g., biogenic carbon sequestered in products.
• Recycling credits (which are part of module D in EN 15804).
The building components in Table 1-1 shall be included in the scope.
Table 1-1. Scope of works for upfront carbon assessment
Level 1 Group
element

Level 2 element

Level Sub element

1. Substructure

1. Substructure

2. Superstructure

1. Superstructure

2. Upper floors
3. Roof Coverings

4. Stairs and ramps
5. External walls

5. Services

6. Windows and
external doors
7. Internal wall and
partitions
5. Heat source
6. Space heating
and air
conditioning
6. Ventilation

9. Fuel
installations and
systems
8.

External works

2. Roads, paths
and paving

1.
2.
3.
4.
5.
1.
2.
3.
4.
5.
6.
1.
1.
2.
3.
4.
1.
1.

Standard foundations
Specialist foundation systems
Lowest floor construction
Basement excavation
Basement retaining walls
Steel frames
Space decks
Concrete casings to steel frame
Concrete frames
Timber frames
Other frames
Floors
Roof structure
Roof coverings
Specialist roof systems
Rooflights, skylights and openings
Stairs and ramps structures
External enclosing walls above ground
floor level
2. External enclosing walls below ground
level
3. Solar or rain screening
1. External windows
1. Wall and partitions
1.

Heat Source

1. Central heating and cooling
2. Local heating and cooling
3. Local air conditioning
1. Central ventilation
2. Local ventilation
3. Smoke extract or control
1. Fuel Storage
2. Fuel distribution systems
1.

Roads, paths and paving

2.

Special surfacing and paving

There are two pathways available for this credit, defined as below:

A. Upfront carbon reductions relative to an absolute value (19.1A), which is predetermined and
based on baseline averages from New Zealand-specific data on the upfront carbon
emissions of non-residential buildings.
B. Upfront carbon reductions relative to a reference building (19.1B).

19.1A ABSOLUTE VALUE PATHWAY
A total of six points are available via the 19.1A Absolute Value Pathway, in which the project
has demonstrated reductions in upfront carbon emissions relative to the predetermined
benchmark, as measured in kg CO2e per square metre of gross floor area.
This credit defines two broad classes of buildings, each of which has different targets:
•

Warehouse and industrial buildings, which are defined as single-story open-plan
buildings that are typically portal-framed on a concrete slab (Table 1-2).
• All other buildings including but not limited to office, apartment and retail (Table 1-3).
Projects that combine warehouse-style buildings and other types of buildings can calculate a
project-specific target based on the share of Gross Floor Area (GFA) occupied by each building
type within the project.

Table 1-2. Points allocation for upfront emissions reduction via 19.1A pathway for warehouse
and industrial buildings.
Upfront carbon

Embodied carbon

(A1-A5)

(A1-A5, B1-B5, C1C4)

(all ratings)

(6 Star only)
Percentage
Difference from
Baseline

Points Awarded

10%

500 kg CO2/m2
(baseline)

600 kg CO2/m2
(baseline)

Mandatory

450 kgCO2/m2

540 kgCO2/m2

15%

1 point

435 kgCO2/m2

510 kgCO2/m2

20%

2 points

400 kgCO2/m2

480 kgCO2/m2

25%

3 points

375 kgCO2/m2

450 kgCO2/m2

30%

4 points

350 kgCO2/m2

420 kgCO2/m2

35%

5 points

325 kgCO2/m2

390 kgCO2/m2

40%

6 points

300 kgCO2/m2

360 kgCO2/m2

Table 1-3. Points allocation for upfront emissions reduction via 19.1A pathway for all other
buildings (office, retail, etc.).
Upfront carbon

Embodied carbon

(A1-A5)

(A1-A5, B1-B5, C1C4)

(all ratings)

(6 Star only)
Percentage
Difference from
Baseline

Points Awarded

10%

667 kg CO2/m2
(baseline)

1,078 kg CO2/m2
(baseline)

Mandatory

600 kgCO2/m2

970 kgCO2/m2

15%

1 point

567 kgCO2/m2

916 kgCO2/m2

20%

2 points

533 kgCO2/m2

862 kgCO2/m2

25%

3 points

500 kgCO2/m2

808 kgCO2/m2

30%

4 points

467 kgCO2/m2

754 kgCO2/m2

35%

5 points

433 kgCO2/m2

701 kgCO2/m2

40%

6 points

400 kgCO2/m2

647 kgCO2/m2

19.1B REFERENCE BUILDING PATHWAY
A total of six points are available via the 19.1B Reference Building Pathway, in which the project
has demonstrated reductions in upfront carbon emissions relative to an accepted reference
building.
The points allocation system is outlined below:
Table 1-4. Points allocation for upfront emissions reduction via 19.1B pathway.
% Reduction from
Reference Building
Upfront Carbon
Emissions

Points Awarded

10%

Mandatory

15%

1 point

20%

2 points

25%

3 points

30%

4 points

35%

5 points

40%

6 points

19.1B.2 Definition of Reference Building
Two options are available for comparison to the project’s life cycle assessment, using a
standard practice reference building or using an actual reference building, defined as follows:
A. Standard practice reference building - A hypothetical building that represents standard
contemporary construction and operation practices.
B. Actual reference building - A building constructed in the last five years that is similar to the
usage, construction and operation of the project building.
19.1B.2A Standard Practice Reference Building
The standard practice reference building shall be agreed through consultation with structural,
mechanical, electrical and architectural professionals.
Structure
The standard practice reference building and the proposed project building must have the same:
• Structural requirements
• Scale
• Function
• Location
• Tenant requirements
• Aesthetics
• Site conditions including underlying geology
• Planning constraints
• Orientation
• Season of Construction
The reference case is to be agreed through consultation with structural, mechanical, electrical
and architectural professionals.
Materials
The reference case is to be designed using conventional materials predominant for the building
or fit-out type deemed compliant to current Standards and Regulation for Building Construction
in New Zealand as detailed in the New Zealand Building Code/Building Act 2004.
Energy
Modelled energy consumption must be based on the Greenhouse Gas Emission Calculation
Guide NZv1.0.
To ensure the reference case is appropriate, projects are required to submit signed declarations
from the principal architect and engineer for the project, confirming the reference case was
constructed in accordance with the specific guidance above. They should also confirm the
reference case design, technologies and construction are true representations of contemporary
practice for the type and function of the project.

19.1B.2B Actual Reference Building
This actual reference building pathway is only applicable where data for a suitable existing
building is available to project teams. Ideally, the existing building must have been constructed
in the past 5 years. NZGBC recognises the limited availability of data within the New Zealand
context. Project teams are encouraged to submit a Technical Question should a proposed
actual reference building meet most, but not all the criteria listed in this section.
The age of the reference building is measured from the project’s Green Star registration date
and the date of occupancy certificate for the reference building.
The actual reference building and project shall have the same:
• Structural requirements.
• Scale.
• Function.
• Location.
• Site conditions including underlying geology.
Where possible, the actual reference building and project should have similar:
• Planning constraints.
• Orientation.
• Season of construction.
• Tenant requirements.
• Aesthetics.
Where there is no actual reference building that has the same scale as the project, it is
acceptable to adjust data of an actual reference building to reflect the scale of the project
building.
Offsetting Demolition Works
Where an existing building less than 30 years old has been fully or partially demolished for
construction, an embodied carbon calculation must be done for the demolished portion and
these emissions offset.
Where the existing building is between 30 to 50 years old, the contribution must be calculated
and discounted at 10% for every two additional years past year 30.
Beyond 50 years, there are no requirements.
To demonstrate compliance, project teams can either:
•

Model the existing building following the methodology of the comparative Life Cycle
Assessment credit for modules A1 – A5.
• Complete the ‘Existing Building’ section of the Upfront Carbon Emissions calculator.
Projects which require demolition of an existing building as a result of it not being fit-for-purpose
(e.g., due to earthquake damage, or a significant lack of NZ Building Code compliance) are able
to be excluded from offsetting demolition works. This is to be disclosed clearly in application and
agreed upon with the Green Star assessor.

19.2 LONG-TERM CARBON STORAGE
Biogenic carbon is excluded as an upfront carbon emissions reduction method in 19.1 Upfront
Carbon Reduction Assessment; however, one point is available for projects which incorporate
long-term carbon storage to reduce upfront carbon emissions. This is to encourage the use of
materials which have intrinsic carbon storage properties.
For the allocated point to be awarded, projects must display at least 100 kg CO2e/m2 of
atmospheric carbon storage for a forecasted period of at least 50 years.
If this point is pursued, the amount of biogenic carbon stored is to be calculated and reported
separately from credit 19.1’s upfront carbon emissions calculations so as not to be included as a
method of reduction.
For biogenic carbon storage arising from wood sources, the timber is required to have a Forest
Stewardship Council (FSC), Programme for the Endorsement of Forest Certification (PEFC), or
Responsible Wood chain of custody certification.

19.3 COMPARATIVE LIFE CYCLE ASSESSMENT
All projects are encouraged to conduct a peer reviewed whole -building, whole-of-life
comparative LCA, which includes modules A – D (i.e., cradle to grave) in conformance with EN
15978.
Points are awarded as follows:
Table 1-5. Life Cycle Impacts points allocation.

10% reduction in Life Cycle Impact.

1 point

30% reduction in Life Cycle Impacts achieved.

1 point

Results are to be reported in the functional unit of square metres of Gross Floor Area (GFA).
The reduction must be against the impact categories below, using appropriate weighting factors
provided:

Table 1-6. Life Cycle Impact reduction categories and weightings
Impact category

Unit

Climate change

kg CO2
equivalents
(GWP100)

Net use of fresh water
Stratospheric ozone
depletion potential
Acidification potential of
land and water
Eutrophication potential
Photochemical Ozone
Creation Potential
Mineral depletion
(Abiotic Depleting
Potential)
Fossil fuel depletion
(Abiotic Depletion
Potential)

Characteris
ation
Methods
IPCC AR5

Normalisati
on Factor

Weighting
Factor

6.96E+03

25.0%

m3
kg CFC 11
equivalents
kg SO2
equivalents
kg PO4
equivalents
Kg C2H4
equivalents
kg Sb
equivalents

-WMO 1999

2.67E+02
4.75E-02

12.5%
0%

CML

3.87E+01

12.5%

CML

1.37E+01

12.5%

CML

3.44E+00

12.5%

CML

6.27E-02

12.5%

MJ net
calorific value

CML

1.47E+06

12.5%

The credit achievement cannot be claimed if the calculated impact in any one category (after
normalization and weighting) is worse than -10%.
19.3.1 LCA Methodology
The LCA methodology shall comply with the following requirements:
•
•
•

•
•

•

Scope - Whole-of-Building as defined in EN 15978. In particular, refer to section 7.5 ‘The
Building Model’.
System Boundary - Cradle to grave including all life cycle modules (modules A to D) and
scenarios as detailed in EN 15978.
Functional Unit – Impacts are assessed and reported on a per square metre (m2) project
Gross Floor Area (GFA) basis. In addition, project teams may report on other functional units
as desired.
Service Life - The service life required by the client or through regulations. If no required
service life is defined, a default service life of 60 years is to be applied.
Service life of replaceable building and construction elements - Use actual product/material
design life or refer to table 9: Indicative component lifespan of RICS professional standards
and guidance, UK Whole life carbon assessment for the built environment (2017).
Refer to 19.3.2 and 19.3.3 for conformance requirements regarding peer review of the LCA.

LCA Data
The selection of data shall be based on EN 15978. Data quality shall be reported and peer
reviewed.

Use of locally-based data shall take precedence over imported data, where available, unless it
is for imported products. Where imported data is used for locally-based impacts, this must be
adapted for relevance to New Zealand conditions, and documented to show how the data was
adapted.
When conducting the LCA for the project, the following Green Star based inputs shall be used:
•

Reference building operational energy benchmarks as used in the Greenhouse Gas
Emissions Calculator NZv1.0 for the project;
• Standard Portland cement content in concrete as benchmarked in the Life Cycle Impacts –
Concrete credit; and
• Product specific and industry wide Environmental Product Declarations (EPDs) submitted in
response to the Sustainable Products credit.
For all building types, a standard practice reference building as per EN 15978 must be used.
The reference building must be a standard practice, code-compliant design, which is fit-forpurpose for the site and operating conditions of the proposed building.
Reference Building Definitions
Please refer to 19.1B.2 Definition of Reference Building.
19.3.2 Peer Review
The LCA must be peer reviewed by an independent practitioner as stated in ISO 14044 Clauses
6.1 and 6.2. The review shall be performed to provide assurance of the credibility of the LCA
and its results. In general, the peer review shall include investigation of whether:
•

The LCA conforms to the requirements and intent of this credit, including (but not limited to)
appropriateness of scope.
• The Interpretation section of the LCA report explains the validity of any claims of LCA
consideration in the design and construction of the building.
• The methods used to carry out the LCA are consistent with ISO 14040 and 14044.
• The methods used to carry out the LCA are scientifically and technically valid.
• The data used are appropriate and reasonable in relation to the goal of the LCA.
• The interpretations reflect the limitations identified and the goal of the LCA.
• The LCA report is transparent and consistent.
The peer review statement must also confirm that the LCA report that has been reviewed is the
same LCA report (including any revisions) that has been provided for assessment.
The aim of the peer review is to provide a third-party opinion on how the LCA was conducted
and whether the results are acceptable to demonstrate credit compliance.
19.3.3 Competent LCA Practitioner
The competencies of the LCA practitioner to undertake LCA and peer reviewer to review LCA
must be demonstrated. For the purpose of this credit, a Competent LCA practitioner is either:
A) An individual or organisation who have produced, co-produced and/or independently peer
reviewed at least five LCA studies in the past three years; or
B) A person who is qualified as an “LCA Certified Practitioner” (LCACP) through LCANZ /
ALCAS / ACLCA.

The LCA practitioner and peer reviewer cannot be the same individual or organisation.
Projects are required to submit competency statements or LCACP qualifications from the
practitioners undertaking both the LCA and the peer review. A competency statement shall
include reference to the five previous studies. Any building, product or service LCA study is
acceptable.

DEFINITIONS
Whole-of-life Embodied Carbon
Carbon emissions associated with materials and construction processes throughout the whole
lifecycle of a building or infrastructure, excluding use stages (B6, B7). Embodied carbon
includes modules A1-A5, B1-B5, and C1-C4. Benefits beyond the system boundary (D) should
be reported separately to modules A-C.
Upfront Carbon
The emissions caused in the materials production and construction phases (modules A1-A5) of
the lifecycle. In contrast to other categories of emissions listed here, these emissions have
already been released into the atmosphere before the building is occupied or the infrastructure
begins operation.
Use stage embodied carbon
Emissions associated with materials and processes needed to maintain the building or
infrastructure during use such as for refurbishments. It includes modules B1-B5. These are
additional to operational carbon emitted due to heating, cooling and power.
Acidification Potential of Land and Water
Acidification potential quantifies acidifying pollutants and their wide variety of impacts on soil,
groundwater, surface waters, biological organisms, ecosystems, materials and buildings. The
major acidifying pollutants are sulphur dioxide (SO2), nitrogen oxides (NOx) and reactive
nitrogen (NHx).
Climate Change
Climate change is defined as the impact of human emissions on the radiative forcing of the
atmosphere with its adverse impacts on ecosystem health, human health and material welfare.
The major climate change gases are carbon dioxide (CO2) and methane (CH4).
CML
CML refers to the Institute of Environmental Sciences at the Universiteit Sciences, specifically
the CML-IA database which contains characterisation factors for life cycle impact assessment.
http://cml.leiden.edu/software/data-cmlia.html#downloads
Eutrophication Potential
Eutrophication potential quantifies compounds with high nutrient content that are released into
water sources. Eutrophication is a natural process for a water body, but human activity such as
material extraction, processing, manufacturing, construction and maintenance procedures can
greatly speed up the process. This impact is measured in kilograms phosphate equivalents (kg
PO43- eq).

Human Toxicity
Human toxicity is an indication of the risk to human health based on material concentrations
tolerable to humans.
Ionising Radiation
Ionising radiation refers to radiation resulting from nuclear reaction.
Independent Practitioner
An external Competent LCA Practitioner, independent of the LCA for the project. The LCA
practitioner and peer reviewer cannot be the same individual or organisation.
IPCC AR5
Intergovernmental Panel on Climate Change: Fifth Assessment Report of the Intergovernmental
Panel on Climate Change.
Land Use
Land use refers to transformation of land through use in human activities.
Life Cycle Assessment (LCA)
An evaluation of the environmental effects of a product or activity holistically, by analysing the
entire life cycle. The LCA consists of four complimentary components: goal and scope definition,
inventory analysis, impact assessment and interpretation. Further definitions and guidance can
be found in ISO 14040 and ISO 14044.
Mineral and Fossil Fuel Depletion
These metrics are related to extraction of scarce minerals and fossil fuels. This is generally
based on remaining reserves and rate of extraction. The impacts are measured in kilograms
Antimony equivalents (kg Sb eq) and megajoules (MJ) net Calorific Value. This impact category
is also known as abiotic depletion.
Particulate Matter
Particulate matter is defined as a mixture of solid and liquid particles of organic and inorganic
substances resulting from human activities and suspended in the atmosphere.
Photochemical Ozone Creation Potential
Photochemical ozone (smog) creation potential quantifies the formation of reactive chemical
compounds such as ozone (O3) by the action of sunlight on certain primary air pollutants.
Stratospheric Ozone Depletion
The thinning of the stratospheric ozone layer as a result of anthropogenic emissions.
Water Depletion
Water depletion refers to scarcity of water.
WMO 1999
World Meteorologic Organization Scientific Assessment of Ozone Depletion:1999.
Biobased Materials
Materials derived from predominantly living matter/biomass. In this instance, biobased materials
generally refers to timber products.

Biogenic Carbon
Biogenic carbon is carbon captured from the atmosphere in construction materials, through
sequestration or carbonation.
Carbon Storage
Carbon storage refers to the storage of biogenic carbon in products for a period of time,
resulting in the temporary reduction of CO2 concentration in the atmosphere.
Module D
In alignment with EN 15978, module D refers to the benefits and loads beyond the building’s life
cycle.

REFERENCED DOCUMENTS
The following documents are referenced in this credit:
•
•
•
•
•
•

CML-IA database, http://cml.leiden.edu/software/data-cmlia.html#downloads.
EN 15804+A2:2019, Sustainability of construction works – Environmental product
declarations – Core rules for the product category of construction products.
EN 15978:2011, Sustainability of construction works — Assessment of environmental
performance of buildings — Calculation method.
ISO 14044:2006, Environmental management — Life cycle assessment — Requirements
and guidelines.
ISO 14040:2006, Environmental management — Life cycle assessment — Principles and
framework.
New Zealand Building Code/Building Act 2004.

Appendix F: Sustainable Sites (Draft Credit)
SUSTAINABLE SITES
Credit 24
Points available: 2

AIM OF CREDIT
To reward projects that choose to develop sites that have limited ecological value, that reuse
previously developed land, and that remediate contaminated land.

CREDIT CRITERIA
24.1 Conditional
Requirement:
Ecological Protection
and Highly
Productive land.

A Conditional Requirement must be met for the project
to be eligible for Green Star – Design & As Built rating. To
achieve a certified rating the project must not be located
on a site of high ecological value and must not convert or
otherwise prevent the use of highly productive land for
agricultural purposes.

24.2 Reuse of Land

1 point is available where 75% of the site was previously
developed land at the date of site purchase, or, for
previously owned land, at the project’s Green Star
registration date.

24.3 Contamination and
Hazardous Materials

1 point is available where the site, or an existing building
was previously contaminated, and the site has been
remediated in accordance with a best practice
remediation strategy.

COMPLIANCE REQUIREMENTS
At project registration the project team must provide evidence to confirm that:
A) the type of development that is proposed in the project area meets the intent of the
underlying planning zone;
B) the site protects ecologically significant areas (as defined below) within it and, preferably
avoids, but, has at most less than minor adverse effects on ecologically significant areas either
within the site or near to the site and upon which the development could have impacts (e.g.
wetlands downstream);
C) the project does not transform, convert, or change to another land-use any Highly Productive
Land (as defined below) or otherwise prevent its continued use of for primary production
purposes.

24.1 CONDITIONAL REQUIREMENT: ECOLOGICAL PROTECTION
To achieve a certified rating under the Green Star – Design and As Built rating tool the project must
protect and have less than minor effects on any ecologically significant area present within the

site at the date of site purchase or option contract7, Ecologically significant areas are defined as:
•

Natural wetlands, Lakes, and Rivers
o Either a default 100m ‘setback’ should be included between these features and
construction activity (whether they are on the applicant’s property or on an
adjacent property), or a plan provided that an ecological professional approves
as sufficient to prevent (avoid or minimise) adverse effects upon the feature(s)
within 100m or with sufficient hydrological connection to be potentially affected.

•

Land containing significant indigenous vegetation, naturally uncommon ecosystems, or
significant habitats for indigenous flora & fauna – especially for any nationally threatened
species or organisms8.

•

Any legally protected area defined under the Conservation Act 1987, Reserves Act
1977, QEII National Trust Act 1977, or RMA Section 108 (1), (c) and (d).

•

Where mapped, any Significant Natural or Significant Ecological Areas as designated by
Councils.

If the site is part of a greenfield development, NZGBC recommend use of local authority GIS
mapping to assist determining compliance. Please contact NZGBC for further guidance.
Where any of the above listed conditions is present on a project site, the project team should
notify and discuss with NZGBC to determine whether this affects the project’s eligibility. If the
development does not require a Resource Consent for activities in relation to potential impacts
to significant ecological/natural areas (e.g., vegetation removal, reclamation or matters under
the National Environmental Standard for Freshwater), then it is deemed eligible under this
Conditional Requirement subject to further assessment.

24.1.1 CONDITIONAL REQUIREMENT: ECOLOGICAL VALUE
Projects target this credit should show compliance with ‘Conditional Requirement – Ecological
Protection’. The evidence confirming that the site prior to development meets the requirements
may be in the form of:

7

In cases where the site has been owned by the current owner for more than one year (from the Green Star
registration date), the requirements are applied to the state of the site that existed at least one year and not
more than ten years previously.
8

Refer to district or regional criteria for significance and, where completed, identified sites of Significant
Natural Areas, including wetlands.

•Correspondence from the relevant local Council OR a qualified Ecologist confirming that the
site prior to development meets the criteria; OR
•Local planning maps with relevant overlays applied; OR
•A letter from the local Territorial Authority; OR
•A qualified Environmental Specialist’s report; OR
•An Assessment of Environmental Effects for Resource Consent approved by Local
Council, and clearly demonstrating that the site is not ecologically significant; OR
•If any ecologically significant sites are potentially affected, the project must provide evidence
which sets out how any impacts will be mitigated through avoidance or minimisation, at least to
a degree that adverse ecological effects are less than minor (prior to any restoration, offsetting
or compensation measures) having regard to Section 6c of the Resource Management Act and
the provisions of the relevant territorial authority Plan. If any less than minor effects are
predicted then restoration, offsetting or compensation measures resulting in a net gain must be
demonstrated for the biodiversity values for which the area is designated as ecologically
significant. If no adverse effects are predicted then no mitigation is required.
Regardless of the evidence type supplied, if it is clear that either no sites of ecological
significance are present or that adverse effects can be avoided altogether then the project will
be deemed eligible. If further justification of ecologically significant status or potential effects
mitigation is required, then expert evidence may be requested during the assessment phase to
demonstrate the requirement can be met.

24.1.2 CONDITIONAL REQUIREMENT: HIGHLY PRODUCTIVE LAND
Evidence of the LUC class can be provided by referring to the NZ Land Resource Inventory
which maps the LUC distributions across New Zealand at a scale of 1:50,000
https://lris.scinfo.org.nz/layer/48076-nzlri-land-use-capability/ )

24.2 REUSE OF LAND
One (1) point is awarded where either of the following conditions is met:
A. 75% of the site was ‘previously developed land’ at the date of site purchase; or
B. The project is a building extension, and 75% of the extension (including landscaping)falls
within an area of the site that was ‘previously developed land’ at the project’s Green Star
registration date.
Previously Developed Land
Previously developed land includes land that is, or was, occupied by a permanent structure,
associated curtilage, road, car park or other hardstand including working areas of mines,
landfills, brick pits, quarries or other industrial, commercial, institutional and residential activity
and associated curtilage.
The definition excludes:

•

Previously developed land that has undergone ecological restoration or land that is
scheduled to be restored through development control procedures.

•

Land that was previously developed but where they developed areas have been
reclaimed by the surrounding landscape via natural process and the passing of time, to
the extent that it can be reasonably be considered as covering more than 50% of the site
and an integral part of the natural surroundings.

•

Land that was used for agricultural purposes at the time the site was purchased; and

•

Land in built up areas that has not been developed previously, even though these areas
may contain certain urban features such as paths pavilions and other buildings.

24.3 CONTAMINATION AND HAZARDOUS MATERIALS
One (1) point is awarded where at least one of the following conditions 24.3A or 24.3B is met:
24.3A Site Contamination
•

The site has been previously contaminated to the extent that the intended uses, as
permitted under the relevant planning scheme, were initially precluded;

•

The developer has adopted and implemented a best practice site remediation strategy;
and

•

The best practice site remediation strategy and implementation has been signed off by a
qualified Environmental Specialist prior to issue of the occupation certificate.

For the purpose of this credit element, ‘contamination’ refers to any contamination in the soil
and groundwater (regardless of extent, concentration, toxicity, or otherwise) where the site
uses, as permitted under the local planning scheme, were precluded by the contamination
present.
For this credit element to be claimed, there must be substantial recommendations for
containment and/or removal made in the site contamination report. Minor local contamination
will occur on many previously-used sites and such minor decontamination is not awarded by this
credit element. Contamination resulting from the project construction works (e.g. asbestos from
demolition of the existing buildings), cannot contribute to this credit element.
To be deemed ‘no longer contaminated’, the site must meet the regulated levels deemed
suitable by a qualified Environmental Specialist
Best Practice Remediation Strategy
Remediation Forum document titled ‘A Framework for Assessing the Sustainability of Soil and
Groundwater Remediation’, dated April 2011.
Where contamination is found on site and the site is remediated to meet requirements of the
relevant authority using methods other than those set out in a best practice remediation strategy

(e.g. the standard practice of removal to landfill), no points will be awarded under this credit
element.
24.3B Hazardous Materials
•

A comprehensive hazardous materials survey has been carried out on any existing
buildings or structures on the project site, in accordance with the relevant Environmental
and Occupational Health and Safety (OH&S) legislation; and

•

Where the survey identified asbestos, lead or PCBs in any existing buildings or
structures the materials have been stabilised, or removed and disposed of in accordance
with best practice guidelines; or the survey concluded that no hazardous materials were
found in any existing buildings or structures on the project site.

One (1) point is awarded where a hazardous materials survey has been conducted and any
materials made or composed of lead, asbestos and polychlorinated biphenyls (PCBs) within the
building have been removed or stabilised in accordance with the legislation listed in Table
24.3B: List of Relevant Legislation and Standards.
Hazardous Materials Survey
The project team must carry out a comprehensive hazardous materials survey within the
existing building, as defined by the relevant Environmental and Occupational Health (OH&S)
legislation. This includes enclosed or encapsulated materials, materials listed as part of a
heritage building, or materials that existed prior to the new construction works.
If a Hazardous Materials Survey has been conducted (in accordance with relevant
Environmental and Occupational Health (OH&S) legislation) for the existing building after 1
January 2005, there is no need to conduct a new survey. This survey can be used to claim
points for this credit element.
Hazardous Materials Best Practice Management
In addition to the hazardous materials survey, a register and management plan must be
developed for each type of hazardous material (as defined in this credit) found within the
existing building. The register and management plans must be developed and kept current, in
accordance with the applicable codes of practice for each type of hazardous material. The
results of the survey must include:
•

Location of the hazardous material.

•

Composition and type of material and the material friability.

•

Risk to health based on the condition, potential disturbance, and occupancy level; and

•

Recommendations to control or further minimise risk to occupant health.

Hazardous Materials Removal or Stabilisation
Where hazardous materials have been found within the existing building, these shall be
stabilised, or removed and disposed of in accordance with the legislation or standards listed in
24.3B: List of Relevant Legislation and Standards. Where hazardous materials have been found
on site, the two acceptable methods of meeting this requirement are:
•

A contractual commitment to stabilise or remove and dispose of hazardous materials;
OR

•

Evidence that hazardous materials have been stabilised or removed and disposed of.
Table 24.3B: List of Relevant Legislation and Standards

Hazardous Materials

Relevant Standards or Legislation

Asbestos

Occupational Health and Safety (OH&S)
legislation, Work Health and Safety (WH&S)
legislation and relevant environmental legislation

Lead

AS/NZS 4361 Guide to Lead Paint Management

Polychlorinated Biphenyls (PCBs)

ANZECC Polychlorinated Biphenyls
Management Plan

New Buildings
This credit element is deemed ‘Not Applicable’ if the existing building on the project site began
construction after 1 January 2005. This includes projects that are refurbishments or building
extensions of existing buildings for which construction started after 1 January 2005.
The use of the hazardous materials targeted by this credit element have been banned in New
Zealand for a number of years, so this topic presents no environmental benefit to new buildings.
Please see the Introduction Section of the Submission Guidelines for additional information on
‘Not Applicable’ criteria.

DEFINITIONS
Asbestos
Although asbestos is now rarely used in construction, many asbestos-containing products and
materials can still be found in existing buildings. These include vinyl asbestos tiles, laboratory
table tops, roofing felts, suspended ceiling tiles, and asbestos cement products (including pipes,
roof and wall cladding). These types of materials do not present a significant health risk unless

they are tooled, cut, drilled, sanded or otherwise abraded or machined so as to release
asbestos dust.
Sprayed insulation materials containing asbestos may occur throughout buildings and other
structures, especially those built from the 1950s to the mid-1980s. Such buildings will often have
asbestos used in sprayed-on fireproofing/soundproofing/thermal insulation, and acoustic plaster
soundproofing.
Contaminated Land
Contaminated land is defined in the Resource Management Act 1991 (RMA), as amended in
2005, as land of one of the following kinds
•

If there is an applicable national environmental standard on contaminants in soil, the
land is more contaminated than the standard allows; or

•

If there is no applicable national environmental standard on contaminants in soil, the
land has a hazardous substance in or on it that:
Has significant adverse effects on the environment or
Is reasonably likely to have significant adverse effects on the environment.

Curtilage
The enclosed area surrounding a building or dwelling including yards and paved surfaces.
Yards are defined as highly modified landscaped areas including lawns, sporting courts and
sports fields within the site boundary previously used for regular recreation or outdoor activities
related to the building. Curtilage excludes areas of remnant vegetation, parkland and
agricultural land.
Hazardous Materials
For the purposes of this credit, refers to lead, asbestos and polychlorinated biphenyls (PCBs).
Hazardous Material Stabilisation
A best practice, on-site technique that minimises risks from hazardous materials according to
the relevant legislation.
Highly Productive Land
Highly Productive Land (HPL) is defined as land which is classed as either Land Use Capability
(LUC) class 1, 2, or 39. This covers land of the highest capability and versatility to support
primary production. HPL excludes all urban zoned areas and all future urban zoned areas in
District Plans.
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Once the final National Policy Statement on Highly Productive Land is released, if any significant modification
to this requirement is necessary it will be issued.

Lead
Lead is a soft metal counted as one of the heavy metals; it is a neurotoxin that accumulates
both in soft tissues and the bones. Lead damages the nervous system and causes brain
disorders. In relation to lead, this credit is mainly concerned with lead found in paints.
In 1997 the maximum lead content of domestic paints was reduced to 0.1%.
Natural Wetland
A ‘natural wetland’ includes any permanently or intermittently wet area, shallow water, or land
water margin that supports a natural ecosystem of plants and animals that are adapted to wet
conditions. A ‘wetland’ is an area where a water table is at, near, or above the surface or where
soils are water-saturated for a sufficient length of time that excess water and resulting low
oxygen levels are principal determinants of vegetation and soil development.
The definition of ‘wetland’ does not include continually or intermittently flowing bodies of fresh
water such as:
•
•
•
•
•

Rivers
Streams
Modified watercourses
Creeks
Ephemeral Creeks

Neither does the definition of ‘natural wetland’ include a wetland constructed by artificial means
(unless it was constructed to offset impacts on, or restore, an existing or former natural
wetland); or any area of improved pasture that, at the commencement date, is dominated by
(that is more than 50% of) exotic pasture species and is subject to temporary rain-derived water
pooling.
Options Contract
An agreement to purchase or transfer ownership of a site at a later date, depending on the
agreed conditions being met.
Polychlorinated Biphenyls (PCBs)
PCBs were typically used within the electrical industry as an insulating fluid inside transformers
and capacitors. From 1950-1970 capacitors containing PCBs were installed in equipment such
as fluorescent light fittings, ceiling fans, dishwashers, clothes dryers, electric motors, vacuum
pumps, air conditioners and small washing machines.

GUIDANCE
Best Practice Remediation Guidance
A site wishing to be eligible for these points would normally be expected to be on the national
HAIL
(Hazardous Activities and Industries List).

In remediating the site, there should be substantial recommendations for containment and/or
removal in the site contamination report. The evidence required (such as a site investigation)
and sampling and analysis should be in keeping with Ministry for the Environment guidelines.
The signed statement confirming that the site has been correctly and appropriately remediated
can be provided by either the relevant local Council or an Environmental Specialist. Wetland
Management Plan.
A Wetland Management plan is a document prepared by an ecologist that includes a list of risks
and threats to the conservation of the wetland values associated with the development, the
proposed risk-management actions for all construction and operation stages and requirements
for ongoing monitoring, reporting and management of the wetland ecosystem.
Wetland Management Plan.
A Wetland Management Plan is a document prepared by an ecologist that includes a list of risks
and threats to the conservation of the wetland values associated with the development, the
proposed risk-management actions for all construction and operation stages and requirements
for ongoing monitoring, reporting and management of the wetland ecosystem.

Referenced Documents
The following documents are referenced in this credit:
Sustainable Remediation Forum document titled “A Framework for Assessing the Sustainability
of Soil and Groundwater Remediation” dated April 2011
AS4361 ‘Guide to Lead Paint Management’
ANZECC Polychlorinated Biphenyls Management Plan
Conservation Act 1987 http://www.legislation.govt.nz/act/public/1987/0065/79.0/DLM103610.html
Resource Management Act 1991, Section 6
RAMSAR Convention on Wetlands - https://www.ramsar.org/wetland/new-zealandContaminated
Land Management Guidelines - http://www.mfe.govt.nz/land/risks-contaminated-land/managingcontaminated-land/contaminated-land-management-guidelines.

DOCUMENTATION REQUIREMENTS
Please refer to the ‘How Documentation is Described in the Submission Guidelines’ section
within the Introduction for further guidance on Documentation Requirements for project
submissions.
Design Review submissions are optional.
Project teams must submit documentation supporting credit compliance. A list of recommended
supporting evidence is provided in the following section, which can be used to demonstrate

compliance. Alternate documentation to that listed below can also be used by project teams to
demonstrate compliance.
The key requirement is that evidence is provided to support each claim made within the
Submission Template.

SUBMISSION CONTENT
Project teams must submit the following documentation:
•Submission Template
•Evidence to support claims made in the Submission Template
Recommended Supporting Evidence

24.1.2 CONDITIONAL REQUIREMENT: ECOLOGICAL VALUE
Projects target this credit should show compliance with ‘Conditional Requirement – Ecological
Protection’. The evidence confirming that the site prior to development meets the requirements
may be in the form of
•

Correspondence from the relevant local Council OR a qualified Ecologist confirming that
the site prior to development meets the criteria; OR

•

Local planning maps with relevant overlays applied; OR

•

A letter from the local Territorial Authority; OR

•

A qualified Environmental Specialist’s report; OR

•

An Assessment of Environmental Effects for Resource Consent approved by Local
Council, and clearly demonstrating that the site is not of high ecological significance; OR

•

If any sensitive sites are affected, the project must provide evidence which sets out how
any impacts will be avoided, remedied or mitigated, having regard to Section 6
of the Resource Management Act 1991, and the provisions of the relevant territorial
authority Plan.

24.2 REUSE OF LAND
•

As Built Drawings showing the areas that were previously developed land at the time of
purchase or Green Star Registration.

•

Aerial Photographs showing the areas that were previously developed land at the time
of purchase or Green Star Registration.

24.3 CONTAMINATION AND HAZARDOUS MATERIALS
For 24.3A Site Contamination:

•

Certificate from a qualified Environmental Specialist or relevant authority confirming
that the site has been correctly and appropriately decontaminated in accordance with the
relevant legislations, dated prior to the commencement of the construction phase of the
project.

•

Contamination Report OR Site Assessment

-

Completed in line with Contaminated Land Management Guidelines.

-

Current at the time of site purchase or otherwise reflective of the site condition at the
time of purchase; and

-

Clearly documenting the contamination present on the site and confirming this
contamination precludes the development.

For 24.3B Hazardous Materials:
•

Confirmation that a hazardous materials survey has taken place.

•

Hazardous Materials Survey.

•

Hazardous Materials Management plan.

•

Copy of the hazardous materials contract or commitment to stabilise and/or remove
and dispose of the hazardous materials, describing the methods used.

•

Clearance Certificate confirming that hazardous materials have been stabilised and/or
removed and disposed of.

