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GDP
VS.
CO, emissions

https://www.iea.org/commentaries/the-relationship-between-
growth-in-gdp-and-co2-has-loosened-it-needs-to-be-cut-
completely

Note: GDP is based on 2022 MER. Data for 2022-2030 is from
the Stated Policies Scenario (STEPS).
https://blogs.adb.org/blog/strategies-rapidly-decoupling-
carbon-dioxide-emissions-gdp-asia-and-pacific

Regions where emissions are falling while GDP continues to grow...

Japan and Korea

United States European Union Australia and New Zealand
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Regions where emissions and GDP growth are diverging...
China India Africa Latin America
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Regions where emissions have grown at par with GDP...

Southeast Asia Middle East

CO2 Emissions
GDP

Thailand
% change from 1990
(1990-2025)

1990 2022 2030 1990 2022 2030
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Common terms used to refer to components of carbon emissions include:

e Cradle to Gate emissions: A1-3 Product stages
e Cradle to Grave emissions: A1 Product to C4 End of life

e Cradle to Cradle emissions: A1 Product to D Benefits and loads beyond the asset lifecycle
e Embodied carbon: A1-5 Up-front + B1-5 In-use + C1-4 End-of life carbon

Refer to

Part C: Carbon in the Built Environment for further details.

Pre- % Up-front carbon " In-use carbon % Operational
con.s?r.uctlon Product « Bl Use carbon
activities (AO) « A1l Raw material « B2 Maintenance * B6 Operational
» land acquisition, SUPPRY « B3 Repair energy

site investigations * A2 Transport « B4 Refurbishment « B7 Operational

and design « A3 Manufacturing « B5 Replacement water
* includes electricity Construction

used off-site « A4 Transport

f()fp_rof'f\\i(nn.al ¢ A5 Construction

Services and installation

process

+ Benefits and loads beyond the asset lifecycle (D)

« Reuse

FIGURE 2 WHOLE OF LIFE CARBON, ENGINEERS AUSTRALIA 2024

Infrastructure
users’ carbon

(B8)

Source: The Institution of Engineers Australia (2024) Carbon Measurement Fundamentals for Engineers. Version 1

End of life
+
carbon

e C1 Deconstruction
and demolition

e C2 Transport

e C3 Waste
pProcessing

e C4 Disposal
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AU NUFIUNT5UsEIIUATSUBY (Carbon measurement)
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Carbon Footprint of Organization (CFO): 1SO14064-1

Life Cycle Thinking / Life Cycle Cost

Carbon Footprint of Product (CFP)

Carbon Footprint of Construction Project and Building Materials

Carbon Footprint and Carbon Neutral in Service Industry

Introduction



Others
Carbon reduction

YAAIY

Y

Wugug Net zero §MmsUIAING

Calle

AU NUFIUN1TaAATITUBY (Carbon Reduction)

Pathway to carbon neutrality and net zero emission, Carbon management process, Role of

engineers in decarbonization

Low carbon by design

Energy measures

Productivity enhancement e.g. by automation, sensors & loT

Materials and wastes

Carbon measurement

Future low carbon technologies e.g. H,, PtX, SAF, SMF

Carbon removal: Nature-based solution e.g. afforestation, Carbon removal technologies e.g.
CCS, biochar, DAC

Offsetting: Carbon credits, I-REC

Introduction
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