SESOC Low Carbon Design
esource Map

1. Where to start

Building for Climate Change - Whole of Life Embodied
Carbon Emissions Reduction Framework
Source: MBIE

Brief quide to calculating Embodied Carbon
Source: IStructE

SESOC Top Tips Guide to Low Carbon Design
Source: SESOC

Accord Webinar - Embodied Carbon and Aotearoa's
built environment
Source: MBIE

2. NZ Specific General
Guidance

Guides/methodologies

SESOC Top Tips Guide to Low Carbon Design
Source: SESOC

Practical Guide To Upfront Carbon Reductions
Source: NZGBC

Climate Change Practise Guidance for Engineers
Source: Engineering NZ

Climate Change 101

Source: Engineering NZ

Credit 19 Upfront Carbon Methodology
Source: NZGBC

Green Star NZ Embodied Carbon Methodolog:
Source: NZGBC

Free Webinars/Training

List of Webinars
Source: SESOC

HECC
Source: BRANZ

Carbon Assessment Trials series
Source: BRANZ

LCA Quick
Source: BRANZ
LCA Overview
Source: BRANZ
CO2RE

Source: BRANZ

LCA Play
Source: BRANZ

Sustainable Materials
Source: BRANZ

Climate Conversations
Source: Engineering NZ
Priced Webinars/Training

Embodied Carbon Masterclass
Source: NZGBC

Embodied Carbon: An Industry Wide Methodology
Source: NZGBC

Carbon Challenge Series

Source: BRANZ

Conference Papers/Reasearch
Reports/Articles

Donnell, Krumdieck and Neitzert - ‘An introduction to
transitional engineering and its implications for the
Ppractise of structural engineering in NZ from 2021-2035

SR349 New Zealand whole-building whole-of-life
framework: An overview
Source: BRANZ

SR350 NZ whole-building whole-of-life framework:
Development of reference office buildings for use in
early design

Source: BRANZ

SR351 New Zealand whole-building whole-of-life
framework: Development of datasheets to support
building life cycle assessment

Source: BRANZ

SR403 The built environment and climate change:
A review of research, challenges and the future
Source: BRANZ

SR479 Embodied carbon of New Zealand office and

residential building services
Source: BRANZ

Zero-carbon built environment #1: A carbon budget for

New Zealand houses (2020
Source: BRANZ

Thinkstep - Under Construction hidden emissions and
untapped potential of buildings for New Zealand's 2050

carbon goal
Source: Thinkstep

Zero Carbon building practices in Aotearoa - Bui et al.

Absolute sustainability of New Zealand office buildings
in the context of climate targets - Bullen et al.
Decision making in reducing carbon emissions for

building refurbishment:Case studies of uni buildings in
NZ - Buietal.

Regulatory

Climate change response (Zero Carbon) ammendment
act 2019
Source: Ministry for the Environment NZ

2023 Draft advice to inform the strategic direction of the

Government’s second emissions reduction plan
Source: CCC

Te hau marohi ki anamata Towards a

productive, sustainable and inclusive econom
AOTEAROA NEW ZEALAND'S FIRST EMISSIONS
REDUCTION PLAN

Source: Ministry for the Environment NZ

Environmentally sustainable procurement
Source: NZ Government procurement

3. Global - General
IStructE

How to calculate embodied carbon
Source: IStructE

Other UK

Whole life carbon assessment for the built environment
2nd edition
Source: RICS

Minimising Energy in Construction-Survey of Structural

engineering practice
Source: MEICON

Embodied Carbon primer
Source: LETI

Leti resources and publications page
Source: LETI

us

Carbon Leaderdship forum resource library

Source: SESOC

Symons and Critchley - ‘Future regulation, and the role

Source: CLF
SE2050 resource library

of increased seismic resilience’
Source: SESOC

Keen and Moses - ‘Challenged and possible solutions
for structural engineers seeking to make a positive
contribution to the climate solution

Source: SESOC

Moses - ‘Intergrating sustainability considerations into

Source: SE 2050
Australia

Guideline: Upfront Carbon for Buildings
Source: Climate active

Other World

Bringing embodied carbon upfront

structural engineering

Source: SESOC

Coulthard - ‘Ashburton District Council Civic Centre:
Learnings on timber connections’

Source: SESOC

Mitchell and Carman - ‘An introduction to embodied
carbon associated with building design in Aotearoa’
Source: SESOC

ER63 Carbon budget of NZ Buildings
Source: BRANZ

ER66 Removing the barriers to the use of significant
levels of SCMs in concrete production in NZ
Source: BRANZ

SR293 NZ whole-building whole-of-life framework: Life

cycle assessment-based indicators
Source: BRANZ

Source: WGBC
Standards

($)EN 15804 - Sustainability of construction works.
Environmental product declarations. Core rules for the
product category of construction products

($)EN 15978 - Sustainability of construction works.
Assessment of environmental performance of buildings.

Calculation method

($)ISO 14044 - Environmental management — Life cycle
assessment — Requirements and guidelines

PAS 2080 - Carbon management in buildings and
infrastructure

PAS 2080 Guidance PDF

4. Emissions Data
for Calculations

NZ

Co2nSTRUCT
Source: BRANZ

BRANZ A4, A5, B4-B5, EOL
Source: BRANZ

EPD Australasia
Source: EPD
Global

ICE Database
Source: ICE

EPD International
Source: EPD

5. Material Specific Guidance

Steel

Steel recycling report

Source: HERA

Potential for hydrogen ironmaking in NZ paper - van
Vuuren et al.

Source: Conference papers/reasearch reports/articles

Timber

Timber and carbon sequestration
Source: ISTructE

Timber design guides
Source: WPMA

Concrete

Specifying concrete with lower up-front carbon
Source: SESOC

Eco-efficient cements: Potential economically viable
solutions for a low-CO2 cement-based materials
industry

Source: UNEP

Sustainability Resources page
Source: Concrete NZ

SCM Research page
Source: Concrete NZ
Other

DEVELOPMENT OF THE NEW ZEALAND EARTH
BUILDING STANDARDS
Source: SESOC

6. Intergration with other
disciplines

Guidance

Thermal mass

Source: Greenspec

Service runs: SR479 Embodied carbon of New Zealand

office and residential building services (2023)
Source: BRANZ

NZ Wood Design Guides: DESIGN FOR FIRE SAFETY
Source: WPMA

Climate Change, Sustainable Development And
Geotechnical Engineering: A New Zealand Framework

For Improvement
Source: NZGS

Carbon footprint of facades: significance of glass
Source: ARUP

7. Civil Structures

Guidance

Climate emergency conference 2021: Carbon on site

and in bridges
Source: IStructe

Carbon Calculation Guide for Bridges
Source: Net Zero Bridges Group

Opportunities for cutting embodied carbon
Source: CEFC

Technical guidance for evaluating resource efficiency
and circular design opportunities
Source: NZTA

Informal

Celebrating 500 bridges — and now carbon counting
Source: Bridge

Sustainable Bridge Design - with Rob Richardson and

Don Nguyen
Source: HDR Inc.

Tools

Steel Bridges Carbon Calculator and user guide
Source: BCSA/Tata Steel

Arup carbon footprint calculator
Source: ARUP

Materials

Weathering Steel Design Guide for Bridges in Australia
Source: HERA

Bridge manual - 3rd edition - section 8 - amendment 4
Source: NZTA

Benchmarks

Carbon targets for bridges: a proposed SCORS-style

rating scheme
Source: ISTructE

8. Benchmarking/Setting
Targets
Existing Benchmarks

Setting carbon targets: an introduction to the proposed

SCORS rating scheme
Source: ISTructE

Embodied Carbon Target Alignment - LETI rating
Source: LETI

2030 Climate Challenge resources - RIBA benchmarks/

guidance
Source: RIBA

Development of reference office buildings for use in

early design
Source: BRANZ

Embodied Carbon Benchmark Report
Source: CLF

Embodied GHG emissions of buildings — The hidden
challenge for effective climate change mitigation
Source: Applied Energy

Price & Myers Embodied Carbon Data
Source: PEM

BECD Database
Source: RICS

9. Tools
Free Tools NZ

LCA Play- potential environmental impacts for

commercial building design concepts
Source: BRANZ

LCA Quick- evaluates the carbon footprint and other
environmental impacts of a building design.
Source: BRANZ

NZGBC upfront carbon calculator
Source: NZGBC

Naylor Love building carbon calculator
Source: Naylor Love
Global Free Tools/Calculators

The Embodied Carbon in Construction Calculator

EC3) tool
Source: CLF

Structural Carbon tool + Intro to carbon tool PDF and

video guides
Source: IStructE

ECOM embodied carbon estimator
Source: SE2050 (ASCE)

Concept v4 (concrete, EU
Source: Concrete centre
Paid subscription software

Tools for measuring embodied carbon library
Source: CLF

$)0ne Click LCA

Source: One Click

($)e-tool- life cycle assessment tool
Source: Cerclos

$)Tally by autodesk revit

Source: Revit

($)V-Quest Carbon Optimising Applications for the Built
Environment
Source: V-Quest



https://www.mbie.govt.nz/dmsdocument/11794-whole-of-life-embodied-carbon-emissions-reduction-framework
https://www.mbie.govt.nz/dmsdocument/11794-whole-of-life-embodied-carbon-emissions-reduction-framework
https://www.istructe.org/IStructE/media/Public/TSE-Archive/2020/A-brief-guide-to-calculating-embodied-carbon.pdf
https://www.youtube.com/watch?v=k-WTEqwB3Yk
https://www.youtube.com/watch?v=k-WTEqwB3Yk
https://23159811.fs1.hubspotusercontent-na1.net/hubfs/23159811/NZGBC_Practical%20Guide_To_Upfront_Carbon.pdf
https://d2rjvl4n5h2b61.cloudfront.net/media/documents/Engineering_Climate_Action_Practice_Guidance_For_Engineers.pdf
https://d2rjvl4n5h2b61.cloudfront.net/media/documents/Engineering_Climate_Action_Climate_Change_101.pdf
https://23159811.fs1.hubspotusercontent-na1.net/hubfs/23159811/Green%20Star%20technical%20resources/Design%20and%20As%20Built%20v1.1/19%20Embodied%20Carbon%20Methodology.pdf
https://23159811.fs1.hubspotusercontent-na1.net/hubfs/23159811/Green%20Star%20technical%20resources/Design%20and%20As%20Built%20v1.1/19%20Embodied%20Carbon%20Methodology.pdf
https://www.sesoc.org.nz/design-resources/sustainable-design-resources-for-structural-engineers
https://www.branz.co.nz/shop/catalogue/webinar-hecc_1032/
https://www.branz.co.nz/shop/catalogue/webinar-carbon-assessment-trails-cost-and-carbon_1059/
https://www.branz.co.nz/shop/catalogue/webinar-lcaquick_1035/
https://www.branz.co.nz/shop/catalogue/webinar-lca-overview_1034/
https://www.branz.co.nz/shop/catalogue/webinar-co2re_1031/
https://www.branz.co.nz/shop/catalogue/webinar-lcaplay_1030/
https://www.branz.co.nz/shop/catalogue/webinar-towards-sustainable-materials_993/
https://www.engineeringnz.org/programmes/engineering-climate-action/climate-conversations/
https://nzgbc.org.nz/embodied-carbon-masterclass
https://nzgbc.org.nz/embodied-carbon-an-industry-wide-methodology
https://www.branz.co.nz/shop/catalogue/webinar-the-carbon-challenge-carbon-challenges_1020/
https://www.sesoc.org.nz/download/sesoc-2021_s3a-p1-donnell_krumdieck_neitzert
https://www.sesoc.org.nz/download/sesoc-2021_s3a-p1-donnell_krumdieck_neitzert
https://www.sesoc.org.nz/download/sesoc-2021_s3a-p1-donnell_krumdieck_neitzert
https://www.sesoc.org.nz/download/sesoc-2021_s3a-p2-symons_critchley
https://www.sesoc.org.nz/download/sesoc-2021_s3a-p2-symons_critchley
https://www.sesoc.org.nz/download/sesoc-2021_s3a-p4-keen_moses
https://www.sesoc.org.nz/download/sesoc-2021_s3a-p4-keen_moses
https://www.sesoc.org.nz/download/sesoc-2021_s3a-p4-keen_moses
https://www.sesoc.org.nz/download/sesoc-2021_moses
https://www.sesoc.org.nz/download/sesoc-2021_moses
https://www.sesoc.org.nz/download/sesoc-2021_coulthard
https://www.sesoc.org.nz/download/sesoc-2021_coulthard
https://www.sesoc.org.nz/download/sesoc-2021_s3a-p3-mitchell_carman
https://www.sesoc.org.nz/download/sesoc-2021_s3a-p3-mitchell_carman
https://www.branz.co.nz/pubs/research-reports/er63-carbon-budget-new-zealand-buildings-sensitivity-assessment/
https://www.branz.co.nz/pubs/research-reports/er-66/
https://www.branz.co.nz/pubs/research-reports/er-66/
https://www.branz.co.nz/pubs/research-reports/sr293/
https://www.branz.co.nz/pubs/research-reports/sr293/
https://www.branz.co.nz/pubs/research-reports/sr349/
https://www.branz.co.nz/pubs/research-reports/sr349/
https://www.branz.co.nz/pubs/research-reports/sr350/
https://www.branz.co.nz/pubs/research-reports/sr350/
https://www.branz.co.nz/pubs/research-reports/sr350/
https://www.branz.co.nz/pubs/research-reports/sr351/
https://www.branz.co.nz/pubs/research-reports/sr351/
https://www.branz.co.nz/pubs/research-reports/sr351/
https://www.branz.co.nz/pubs/research-reports/sr403/
https://www.branz.co.nz/pubs/research-reports/sr403/
https://www.branz.co.nz/pubs/research-reports/sr479-embodied-carbon-of-new-zealand-office-and-residential-building-services/
https://www.branz.co.nz/pubs/research-reports/sr479-embodied-carbon-of-new-zealand-office-and-residential-building-services/
https://www.branz.co.nz/pubs/research-now/zero-carbon-built-environment/zero-carbon-1/
https://www.branz.co.nz/pubs/research-now/zero-carbon-built-environment/zero-carbon-1/
https://www.thinkstep-anz.com/assets/Whitepapers-Reports/Under-Construction-Full-Report-updated-logos_BN.pdf
https://www.thinkstep-anz.com/assets/Whitepapers-Reports/Under-Construction-Full-Report-updated-logos_BN.pdf
https://www.thinkstep-anz.com/assets/Whitepapers-Reports/Under-Construction-Full-Report-updated-logos_BN.pdf
https://www.mdpi.com/1996-1073/14/15/4455
https://www.sciencedirect.com/science/article/abs/pii/S0360132321005874
https://www.sciencedirect.com/science/article/abs/pii/S0360132321005874
https://pdf.sciencedirectassets.com/271434/1-s2.0-S0360132323X00146/1-s2.0-S036013232300584X/main.pdf?X-Amz-Security-Token=IQoJb3JpZ2luX2VjEEkaCXVzLWVhc3QtMSJIMEYCIQDA06FU%2Bms3m56L8fnfRA7NdRVq88RsWxhPB2OU3SsSawIhAKpJAhWj%2BR3WJuCsEaKSbwJhP2KJK5DleAztF8zhTvBGKrwFCOH%2F%2F%2F%2F%2F%2F%2F%2F%2F%2FwEQBRoMMDU5MDAzNTQ2ODY1IgyR8PamD8UaL3mqd%2FEqkAWVrxGfWNYwqt1Masphli1GuldvlXa53AKaFxGujkiYY5ibKW8vkdIWl6%2Frdd%2FhOlBN8fTkjJAcr%2B0lzz1%2Bl5Uz5E6wX2y4yY7AWnrJrcl4qdshDQXCHYzYAxJk%2BmVrnVDO49OywewGP2%2F9ckbx4kjmgP%2Bzjz3CyGU%2FAWyVyX0r3%2FFGtQXFCOfY7gsUGzeJLYcSFuceEw5rl2P5Eihkmh3HZtB8Ku5DtZekh5Qh4YbHAVPjQu9yNZsl%2FESBLlsU2k4NP7xGGybZJLQZVCjZjOspM%2BYT8YFHk0h8AQUGzt26Oh5IOL%2BAe5r3eY1OvbDBv2GUndXnBWSSVxrNN5PMAAfjtD3TML3OnPijFy%2BqBEqz4SsZlEsxTp%2FuN74d0Tb0j04tTAnZppEwxaitetAaNeXMhw8rhr9lwheFWahh3Msyt6LQCC2tvpc5vGb0MKYOMWsaQCLNtJ0vI0U%2B80L6jJQZ%2Fy%2Bvo9mw6%2Fwk4ibxY4hMI2jOf9gjs4M%2FVjSe5e2ZtpVfLZvJ%2FplFRZoujSlXHBWHMFg6KqwD%2F3Exj03ymUNRS89Wcnkh2VXYdNulvsGFZbVNTZd3ZKTDUplmGGeUkO1ucbtXg8HzCM4eXDvbGKI3BhhGgZvFp9xsB7sM7m3EIUjGm1hrqyYGmkvN0VujDBuxx6a%2BJaBhcf42qVvWrb%2FOLyPIn0jPxznJQ9jiyKLzhj74lxw8VRxkB9hxoCPe2oF%2FaGJpxQgf3ssXKfF%2Fbn0EAGcW31LvsDTAindMFLIvz5p%2FMwD2YAtrK1WkJSlzGncUrsUfrv%2BJEsImxruZbLXjIF3oNWwppbqB3zALOnN2I%2BKOwV37t7AH3qyaFbvG0jwk5UC5%2FOe4PiqOflFFGvq2NjD8nvKsBjqwAcQSzuszYjiGfH915f0OV%2BjIiKloNyntMaW7%2B59VE1%2FxTOy3zGFgNZw6LEPgJ0NLi4O7JExL9sJsURLYnykObxqdtuSgl5Ex0gSIYSnNvogUGqt3MPv7pKy1wVxeMH0u%2FJjU4B4TLAULqaebWZ%2BzGJllfBipj5YeF7tKVlyCpS%2BYEEK8KUFO%2BCjJBA2RvqGiQ7VCnXa69EmZjvWb71inIbwJD9bdTOge4B%2F4yoGyO1TB&X-Amz-Algorithm=AWS4-HMAC-SHA256&X-Amz-Date=20240109T013108Z&X-Amz-SignedHeaders=host&X-Amz-Expires=300&X-Amz-Credential=ASIAQ3PHCVTYQA2IBH64%2F20240109%2Fus-east-1%2Fs3%2Faws4_request&X-Amz-Signature=4d046a363638c14e8087695f0c4f75b1cae89577dd3e45c0b46bf790925a05b9&hash=6baf09055852407f593ad5209c8cd446b971578d6b3382eb17f1103c5c60b395&host=68042c943591013ac2b2430a89b270f6af2c76d8dfd086a07176afe7c76c2c61&pii=S036013232300584X&tid=spdf-ae96ad6d-8f82-4ddc-be7d-7cb88bb72c28&sid=400aea7350a5324895192e01ddbe7cf845c4gxrqa&type=client&tsoh=d3d3LnNjaWVuY2VkaXJlY3QuY29t&ua=141a5a56545f01035453&rr=8428eb423f2250ad&cc=nz
https://pdf.sciencedirectassets.com/271434/1-s2.0-S0360132323X00146/1-s2.0-S036013232300584X/main.pdf?X-Amz-Security-Token=IQoJb3JpZ2luX2VjEEkaCXVzLWVhc3QtMSJIMEYCIQDA06FU%2Bms3m56L8fnfRA7NdRVq88RsWxhPB2OU3SsSawIhAKpJAhWj%2BR3WJuCsEaKSbwJhP2KJK5DleAztF8zhTvBGKrwFCOH%2F%2F%2F%2F%2F%2F%2F%2F%2F%2FwEQBRoMMDU5MDAzNTQ2ODY1IgyR8PamD8UaL3mqd%2FEqkAWVrxGfWNYwqt1Masphli1GuldvlXa53AKaFxGujkiYY5ibKW8vkdIWl6%2Frdd%2FhOlBN8fTkjJAcr%2B0lzz1%2Bl5Uz5E6wX2y4yY7AWnrJrcl4qdshDQXCHYzYAxJk%2BmVrnVDO49OywewGP2%2F9ckbx4kjmgP%2Bzjz3CyGU%2FAWyVyX0r3%2FFGtQXFCOfY7gsUGzeJLYcSFuceEw5rl2P5Eihkmh3HZtB8Ku5DtZekh5Qh4YbHAVPjQu9yNZsl%2FESBLlsU2k4NP7xGGybZJLQZVCjZjOspM%2BYT8YFHk0h8AQUGzt26Oh5IOL%2BAe5r3eY1OvbDBv2GUndXnBWSSVxrNN5PMAAfjtD3TML3OnPijFy%2BqBEqz4SsZlEsxTp%2FuN74d0Tb0j04tTAnZppEwxaitetAaNeXMhw8rhr9lwheFWahh3Msyt6LQCC2tvpc5vGb0MKYOMWsaQCLNtJ0vI0U%2B80L6jJQZ%2Fy%2Bvo9mw6%2Fwk4ibxY4hMI2jOf9gjs4M%2FVjSe5e2ZtpVfLZvJ%2FplFRZoujSlXHBWHMFg6KqwD%2F3Exj03ymUNRS89Wcnkh2VXYdNulvsGFZbVNTZd3ZKTDUplmGGeUkO1ucbtXg8HzCM4eXDvbGKI3BhhGgZvFp9xsB7sM7m3EIUjGm1hrqyYGmkvN0VujDBuxx6a%2BJaBhcf42qVvWrb%2FOLyPIn0jPxznJQ9jiyKLzhj74lxw8VRxkB9hxoCPe2oF%2FaGJpxQgf3ssXKfF%2Fbn0EAGcW31LvsDTAindMFLIvz5p%2FMwD2YAtrK1WkJSlzGncUrsUfrv%2BJEsImxruZbLXjIF3oNWwppbqB3zALOnN2I%2BKOwV37t7AH3qyaFbvG0jwk5UC5%2FOe4PiqOflFFGvq2NjD8nvKsBjqwAcQSzuszYjiGfH915f0OV%2BjIiKloNyntMaW7%2B59VE1%2FxTOy3zGFgNZw6LEPgJ0NLi4O7JExL9sJsURLYnykObxqdtuSgl5Ex0gSIYSnNvogUGqt3MPv7pKy1wVxeMH0u%2FJjU4B4TLAULqaebWZ%2BzGJllfBipj5YeF7tKVlyCpS%2BYEEK8KUFO%2BCjJBA2RvqGiQ7VCnXa69EmZjvWb71inIbwJD9bdTOge4B%2F4yoGyO1TB&X-Amz-Algorithm=AWS4-HMAC-SHA256&X-Amz-Date=20240109T013108Z&X-Amz-SignedHeaders=host&X-Amz-Expires=300&X-Amz-Credential=ASIAQ3PHCVTYQA2IBH64%2F20240109%2Fus-east-1%2Fs3%2Faws4_request&X-Amz-Signature=4d046a363638c14e8087695f0c4f75b1cae89577dd3e45c0b46bf790925a05b9&hash=6baf09055852407f593ad5209c8cd446b971578d6b3382eb17f1103c5c60b395&host=68042c943591013ac2b2430a89b270f6af2c76d8dfd086a07176afe7c76c2c61&pii=S036013232300584X&tid=spdf-ae96ad6d-8f82-4ddc-be7d-7cb88bb72c28&sid=400aea7350a5324895192e01ddbe7cf845c4gxrqa&type=client&tsoh=d3d3LnNjaWVuY2VkaXJlY3QuY29t&ua=141a5a56545f01035453&rr=8428eb423f2250ad&cc=nz
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