Putting New Zealand on a pathway to net zero carbon buildings
Introduction
New Zealand Green Building Council is excited to announce a significant step to get Aotearoa New
Zealand on the pathway to a zero carbon built environment. This consultation sets out our thoughts
on how we intend to include the concept of net zero carbon buildings in our rating tools, Green Star
and NABERSNZ and introduce a formal net zero certification for buildings.

Paris Climate Agreement and Zero Carbon Bill – net zero by 2050
There is a gathering momentum worldwide for countries and organisations to commit to being net
zero carbon by 2050 in the wake of the Paris Agreement of 2015. New Zealand, along with 196 other
countries, agreed to make ambitious cuts in greenhouse gas emissions consistent with holding the
increase in the global average temperature to well below 2°C above pre-industrial levels. Some
countries have agreed to cut their emissions at a faster rate.
The New Zealand Government is in the process of bringing into force the Zero Carbon Act. By late
2019 the Act is expected to set legally binding targets for Government to take action on climate
change. The Act is expected to have cross party support and will help drive longer term
commitments than the usual 3 yearly government cycles.

Climate Leaders Coalition
At the time of writing 83 New Zealand companies have signed the Climate Leaders Coalition
commitment which sees them pledge to measure their carbon emissions and set carbon reduction
targets consistent with 2°C of warming, as well as supporting the transition to a low carbon economy
by working with their suppliers to reduce their greenhouse gas emissions.

Why are buildings important?
Buildings have a significant role to play in bringing about a low carbon economy. A report by
Thinkstep 1 showed that the construction and operation of buildings is responsible for around 20% of
our domestic emissions (net of emissions from traded goods). About half of this is from the
construction of buildings and half from operations. Most New Zealand businesses (including
signatories to the Climate Leaders Coalition) will have a significant proportion of their emissions
from buildings that they own or lease.
Our existing tools, Green Star, Homestar and NABERS already put a central focus on reducing
greenhouse gas emissions, but we think the time is right to release standards specifically relating to
achieving net zero carbon.
It is in this context that the New Zealand Green Building Council is consulting on its approach to net
zero carbon buildings. Specifically, as a first step, this consultation seeks your views on a standard
for existing buildings that allows building owners to measure, reduce and offset their emissions on
the path to net zero carbon emissions by 2050. The consultation also seeks views on how net zero
carbon principles should be incorporated into our new-build rating tools, Green Star Design & AsBuilt and Homestar.
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https://www.thinkstep.com/content/hidden-building-pollution-exposed-new-report
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Have your say
We are looking for industry’s feedback on our net zero carbon consultation. If you’d like to respond
to the questions in this paper, please respond online by clicking here. Alternatively send your
response to sam.archer@nzgbc.org.nz. The deadline for responses is 10 May 2019.

World Green Building Council Advancing Net Zero project
The NZGBC is part of a global net zero carbon project to inspire action from the Green Building
Council network towards this transition. The project was initiated by the World Green Building
Council with the following goals:
100% of buildings must operate at net zero carbon by 2050
Existing buildings require not only an acceleration of current renovation rates, but these
renovations must be completed to a net zero carbon standard so that all buildings are net
zero carbon in operation by 2050.
All new buildings must operate at net zero carbon from 2030
Net zero carbon buildings must become standard business practice as soon as possible, so we
build right from the start; avoid the need for future major retrofits; and prevent the lock-in of
carbon emitting systems for decades to come.

What do we mean by a net zero carbon building?
The World Green Building Council defines a net zero carbon building as one that is “highly energy
efficient with all remaining energy from on-site and/or off-site renewable sources.”
In their definition of net zero WorldGBC recognises that in most situations, net zero energy buildings,
i.e. buildings that generate 100% of their energy needs on-site, are not feasible. This is because
buildings, particularly existing ones in our denser city centres, often do not have enough space to
install the required renewable energy generation.
For this reason, and because grid-scale renewables are often more economical than buildingintegrated renewables, the WorldGBC definition of net zero allows for the supply of certified
renewable energy from the grid in addition to on-site renewables and a requirement for high levels
of energy efficiency.

NZGBC vision for a net zero carbon built environment
We agree with the WorldGBC’s timetable for decarbonising the built environment:
By 2050 all existing buildings should be net zero carbon with respect to their operations in New
Zealand.
This means that all buildings should have very low levels of energy demand (i.e. highly energy
efficient) and be entirely powered by renewable energy. In practice this will mean either on-site
energy generation where feasible and/or 100% renewable energy from the grid. In certain
circumstances other forms of low or zero carbon energy such as wood fuel may be appropriate, but
new buildings will not be heated by fossil fuels such as gas.
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By 2030, in order to facilitate the transition to a 100% renewable grid, new buildings will also be
fitted with measures to reduce peak electricity demand. This will include active demand
management such as solar in combination with batteries and/or passive features such as thermal
mass and passive solar design.
New buildings will also have very low or zero carbon emissions from the construction stage. This will
mean product and materials suppliers transitioning their supply chains away from fossil fuels and
other greenhouse gas emissions by 2030 to reduce their embodied emissions.
The NZGBC is, separate to this paper, working on the issue of changing the NZ Building Code to
provide a trajectory to zero carbon and commissioning research regarding pathways to much lower
embodied carbon new buildings.

Question 1: Do you agree with our vision for a zero carbon built environment?
o
o

Yes
No

Comments:

Net zero carbon certification – existing buildings
As a first step on the road to net zero carbon buildings NZGBC is partnering with Enviro-Mark
Solutions 2 to develop a net zero carbon standard for existing buildings.
The Australian Federal Government launched a National Carbon Offset Standard for Buildings and
Precincts in October 2017 3, developed in close collaboration with the Green Building Council of
Australia. Utilising existing and well-established rating schemes Green Star - Performance and
NABERS (see box below) as pathways to demonstrate compliance, the standard sets rigorous
requirements for achieving carbon neutrality by reducing demand from buildings, procuring
renewable energy, and purchasing carbon credits to offset remaining emissions.
It is proposed to adapt this Australian standard for use in New Zealand. Enviro-Mark Solutions’ role
will be to support NZGBC in the adaption of the standard to New Zealand and to undertake audits of
future zero carbon buildings.
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www.enviro-mark.com

Australian National Carbon Offset Standard (Buildings), online at:
https://www.environment.gov.au/climate-change/government/carbon-neutral/ncos
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NABERS
NABERSNZ is a scheme to measure and rate the energy performance of office buildings. It was
introduced to New Zealand by EECA Business in collaboration with the New Zealand Green
Building Council (NZGBC).
The scheme is based on the National Australian Building Environmental Rating System (NABERS)
which was launched in 1999 and is now mandatory for commercial office space of 1,000m2 or
more which is offered for sale or lease in Australia.
A NABERSNZ rating takes into consideration:
• The climatic conditions in which the building operates
• The building size and occupancy
• The hours of use
• The level of services it provides
• The energy sources (e.g. electricity, gas, coal, diesel) it uses
NABERSNZ ensures your building is compared fairly against its market peers. The adjusted data is
then compared to NABERSNZ benchmark data, and a star rating is calculated that reflects your
building’s performance.
Green Star Performance
Green Star Performance is a streamlined sustainability rating tool for existing buildings and
building portfolios. The rating focuses on the operation and performance of entire buildings,
allowing building owners, operators and occupants to collaborate and contribute to better
environmental outcomes.
Green Star Performance establishes a common language for the monitoring and maintenance of
operational performance. Almost any building type can use Green Star Performance. Indeed,
offices, retail centres, big box retailers, public buildings and iconic buildings are already using the
tool in New Zealand. The minimum that is required for a certification is 12 months water and
energy data.

Proposed scope of emissions – what’s included?
The net zero carbon buildings standard will be aligned with ISO14064-1:2018 4; the international
standard for measuring, reporting and removing an organisation’s greenhouse gas emissions.
ISO14064-1 requires the certifying body to set out the boundary of the certification and what
sources of emissions must be reported. The following sets out our proposals.
The physical boundary of the certification would be limited to a single building rather than site or
collection of buildings across a precinct. This avoids the need to account for any changes in land use
such as the planting or removal of trees.
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ISO 14064-1:2018, available for purchase online at: https://www.iso.org/standard/66453.html
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As with NABERSNZ and Green Star Performance it will be possible to certify a whole building or a
base-building (i.e. those elements of the building in the control of the landlord). Tenancies will not,
however, be included.
The intent is for the certification to cover the day-to-day operations of the building. That is emissions
resulting from electricity consumption (e.g. lighting, elevator/escalator, electrical heating, ventilation
air-conditioning and cooling), non-electrical heating and cooling, and the indirect emissions from
operational waste, wastewater and potable water supplies.
For the foreseeable future, transport emissions from staff commuting and visitors would be
excluded, although this may be considered for future versions as technology allows us to better
capture data from these sources. Transport emissions from vehicles directly related to the building
operations such as pool cars would be included, however.
Emissions resulting from construction, demolition, fit-out, maintenance and retrofitting of the
building would be excluded. The proposed standard does not consider those emissions, or the
emissions from waste produced during those processes, to be part of building operations emissions.
The Green Star family of tools does include guidance around quantifying these embodied impacts
(see below on plans for the new-build tools).
Process loads, if separately metered, could also be excluded.
In practice, most of the yearly consumption data required for the certification is already captured as
part of a NABERSNZ or Green Star Performance certification:
•
•
•
•

Gas, coal, LPG or other fuels burned on site for the purpose of space heating, hot water
and/or cooling (but see requirement for transition plan below)
Electricity consumption from lighting, HVAC systems, vertical and horizontal transportation
within the building (lifts, escalators, travellators etc)
Fuels used in any on-site generation (including standby)
Output of any on-site renewable generation such as photovoltaic panels.

The following are often captured as part of a Green Star Performance certification:
•
•

Potable water consumption and imputed waste water disposal
Operational waste

The following would need to be reported in addition for the net carbon zero rating:
•
•

Refrigerant leakage
Fuel or electricity consumption related to vehicles used for building operations such as pool
cars

5

Question 2: Do you agree with the scope of the emissions to be reported under the net zero
carbon building standard?
o
o

Yes
No

Comments:

Minimum level of energy efficiency
The net zero carbon building standard will require buildings to reach a minimum level of energy
efficiency.
While much of the discussion on achieving a low carbon economy in Aotearoa New Zealand focuses
on the supply of renewable energy it’s important that Aotearoa New Zealand keeps a lid on the
demand for energy. Most of the scenarios developed by Government and others for reaching our
2050 net zero emissions target require the electrification of many sectors of our economy currently
running on fossil fuels including transport and industrial heat. As a result, Transpower 5 is predicting
that annual demand for electricity could double and peak demand increase by 66% by 2040
requiring the construction of around 4 GW of new generation.
Energy efficiency is frequently cheaper (and more environmentally friendly) than building new
generation plant and has resultant co-benefits such as increased health, well-being and productivity.
For this reason, we propose the following minimum levels of energy efficiency before a building can
be certified as net zero carbon:
Either:
•
•
•

a 4 Star or greater NABERSNZ Energy rating OR
a 4 Star or greater Green Star – Performance rating, OR
at least 8 of 20 points (base building) or 9 out of 23 points (whole building) scored in the
‘Greenhouse Gas Emissions’ credit in Green Star – Performance, regardless of the rating, for
the building

We may seek to ratchet up the minimum energy efficiency standard over time, for example 4.5 Stars
in 2025 and 5 Stars in 2030.

https://www.transpower.co.nz/sites/default/files/publications/resources/TP%20Energy%20Futures%20%20Te%20Mauri%20Hiko%2011%20June%2718.pdf
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Question 3: Do you agree with the proposed minimum standard of energy efficiency?
o
o

Yes
No

Comments:

Question 4: Would you support ratcheting the minimum standard of energy efficiency over
time?
o Yes
o No
Comments:

Future proofing – On-site fossil fuels
During the transition to zero carbon it is probable that some buildings will include (and therefore be
required to offset) some fossil fuels used for space heating, hot water and/or cooling. By 2025, it
would be expected that any net zero carbon building would have transitioned away from fossil fuels.
For this reason, we propose that applicants would need to include a credible plan to transition the
building away from fossil fuel usage.

Question 5: Should an interim definition of net zero carbon require buildings to have a plan
to transition away from the use of on-site fossil fuels such as gas-fired space and hot water
heating?
o Yes
o No – buildings with on-site fossil fuels should not be allowed at all to gain net zero
carbon certification
o No – Buildings with on-site fossil fuels should be allowed, and their emissions offset
Comments:
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Future proofing – Measures to help decarbonise the grid
New Zealand currently uses a mixture of hydro and gas peaking plant to meet winter electricity peak
demand. As more demand for energy is met with intermittent renewables such as solar and wind
New Zealand will experience difficulties in meeting peak winter energy demand. As Transpower
notes:
Where other countries will use solar matched to air conditioning to smooth seasonal peaks in
electricity demand, New Zealand uses the greatest amount of electricity during winter. As
solar will be significantly less effective in winter, but electrification will grow, the size of the
winter supply shortage is expected to increase with the penetration of solar. New Zealand
will continue to be exposed to winter and dry-year supply shortage risks because of
continued reliance on existing hydro assets and the variability of solar and wind. 6
Buildings (particularly residential) make up a significant part of this winter peak and therefore
measures to reduce peak demand are particularly helpful in managing the transition to a 100%
renewable grid. Peak demand is also increasingly likely to be subject to much higher electricity
tariffs 7.
For this reason, we may introduce requirements to reduce peak energy demand as part of future
definitions of net zero carbon. Green Star Performance already sets out a standard for reduction of
peak electricity demand and this could be required as part of the net zero carbon standard We
recognise, however, that further engagement is required with industry (and the electricity sector)
before we finalise our approach.

Question 6: Should a definition of net zero carbon include requirements to include
measures to reduce peak electricity demand?
o
o
o

Yes, now
Yes, but later
No, not ever

Comments:

https://www.transpower.co.nz/sites/default/files/publications/resources/TP%20Energy%20Futures%20%20Te%20Mauri%20Hiko%2011%20June%2718.pdf
7
https://www.mbie.govt.nz/building-and-energy/energy-and-natural-resources/energy-consultations-andreviews/electricity-price/
6
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Supply of Renewable Energy
Renewable Power Purchase Agreements
The World Green Building Council definition of a net zero carbon building includes the purchase of
certified renewable energy from the grid. This is typically in the form of power purchase agreements
where suppliers guarantee that their electricity has been sourced from renewables.
New Zealand is among a small number of developed countries with a very high percentage of grid
renewables and Government has committed to drive the grid to 100% renewables by 2035. The
falling cost of grid-scale renewable energy (in particular wind and geothermal) also means that, with
the exception of the potential need for thermal peaking plant, the majority of new grid electricity
demand between now and 2040 is projected to be met by renewable 8 sources of energy in New
Zealand with or without power purchase agreements.
As the New Zealand Government has no formal grid generation mix certification scheme in place, we
propose not to allow buildings to claim carbon neutrality through the purchase of 100% renewable
electricity contracts. If in future the Government supports such a scheme, we’d consult on updating
the standard to reflect this.
Note that some electricity suppliers in New Zealand have been certified as carbon neutral meaning
that they have offset the life cycle emissions associated with the generation and supply of electricity
to their customers 9. This type of electricity would be treated as having zero emissions in line with
the carbon offset requirements as set out below.

Question 7: Should applicants be allowed to use verified renewable electricity contracts to
claim a lower carbon footprint compared to the grid average?
o Yes
o No
Comments:

It should be noted however that geothermal, while being renewable, is not zero carbon as a result of fugitive
leakage of CO2 from the wells.
9
Note that this type of carbon neutral certification does not guarantee that the source of electricity is 100%
renewable, though in practice the suppliers in question do source their electricity from renewable energy only.
8
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Carbon Offsets
Once emissions have been reduced through energy efficiency and (where feasible) on-site
renewables, residual emissions will be offset to achieve the certification for a net zero carbon
building.

Eligible Carbon Offsets
Enviro-Mark Solutions has developed a set of principles for good practice in offsetting, which align to
International Carbon Reduction and Offset Alliance (ICROA) Code of Best Practice; these principles
must be complied with for all eligible offset projects (based on the principles of the Clean
Development Mechanism (CDM) defined in the Kyoto Protocol (IPCC, 2007).

Offsetting and cancelling eligible offset units
Emissions must be offset each year through a suitable carbon offset scheme. Offsetting is achieved
through cancellation (retirement) of the correct number of offset units in the appropriate public
registry, therefore taking the net emissions for the building to zero.
This standard takes the offsetting in arrears approach: after quantifying and reporting emissions for
the reporting year that has just finished, eligible offsets are then be purchased and retired.
It is recommended that the responsible entity should develop and maintain a strategy for purchasing
and cancelling eligible offset units for each year when they are aiming for carbon neutrality. This
strategy may include decisions regarding the types of offset units to be purchased. The strategy
should also consider the timing of offset cancellation, especially when seeking net zero carbon
certification.

Question 8: Do you agree with our approach to carbon offsets in the net zero carbon
standard?
o Yes
o No
Comments:

Question 9: Do you agree with the approach to allow international offsets?
o
o

Yes
No

Comments:
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Public Disclosure
The responsible entity will be required to publish a summary of its greenhouse gas inventory report
including:
•
•

The emissions sources included and excluded
Carbon offsets used
Question 10: Do you agree with our approach to public disclosure in the net zero carbon
buildings standard?
o
o

Yes
No

Comments:

Market recognition and branding of the proposed standard
Enviro-Mark Solutions, who are partnering with NZGBC on the development of the standard, have a
well-established international programme of carbon measurement, management, reduction and
offsetting called carboNZero™. carboNZero™ certification can currently be applied to organisations
and product. This programme can be expanded to include certification of net zero carbon buildings,
as part of GreenStar Performance or NABERSNZ.
Question 11: Have you heard of the carboNZero™ label for organisations and products
before now?
o
o

Yes
No

Comments:

Question 12: Based on your current understanding of carboNZero™, is carboNZero™ is a
suitable brand to communicate the proposed net zero carbon building standard?
o
o

Yes
No

Comments:
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Question 13: Are you interested in certifying your building under a net zero carbon
standard?
o
o

Yes
No
Please provide your email address and we will contact you

Comments:

Future Developments – New Buildings
As set out in this consultation we will be releasing a net zero carbon certification for existing
buildings by mid-2019. We are, of course, mindful that guidance for new buildings will also be
needed noting however, that net zero carbon certification is not possible, under ISO14064-1 as
historic performance data is required, and this therefore precludes new buildings.
The NZGBC is committed to set out pathways for new buildings to become Net Zero Carbon. GBCA
published their own Carbon Positive roadmap 10 in June 2018 and we will follow suit with clear
guidance on how we intend to update Green Star during the course of 2019.
Meanwhile, we are seeking feedback on three Innovation challenges that address some of the
issues. The following describes the current Australian innovations challenges. We are seeking
feedback on the best way to adapt them for New Zealand.

Powered by Renewables
This innovation challenge requires new buildings 11 and fitouts to demonstrate that they have been
designed to high levels of energy efficiency, have no fossil fuels on site and are 100% powered by
renewables either on-site or off-site. The innovation challenge also includes 1 point for including
energy storage.
Question 14: Please provide your feedback on the current Australian Powered by
Renewables innovation challenge and its relevance to New Zealand. In particular, we are
seeking feedback on the suggested points for providing on-site renewable energy and for
grid renewable power purchase agreements that are not currently available in New
Zealand.

https://new.gbca.org.au/green-star/green-star-strategy/carbon-climate-change/
Note that the Australian innovation challenge includes guidance for existing buildings under Green Star
Performance that goes over and above the Carbon Neutral standard. We are unlikely to adopt this in New
Zealand.

10
11
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Responsible Carbon Impacts
This innovation challenge rewards new buildings with additional points for reducing embodied
carbon emissions relating to the construction stage by at least 20% and then offset the remainder.
The innovation also rewards projects for using certified carbon neutral products.

Question 15: Please provide your feedback on the current Australian Responsible Carbon
Impacts innovation challenge and its relevance to New Zealand.

Carbon Positive
This innovation challenge rewards buildings for achieving points under Powered by Renewables AND
Responsible carbon impacts AND for committing to getting the building certified under the net zero
carbon standard. The challenge comes in 2 parts for whole buildings and fitouts respectively.

Question 16: please provide your feedback on the current Australian Carbon Positive
innovation challenge and its relevance to New Zealand.
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