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• The peak international organization for the engineering profession

• Founded in 1968

• Under the auspices of UNESCO

• 90+ national engineering institutions

• Representing some 30 million engineers

The World Federation of Engineering 
Organizations (WFEO)



• Associate status with UNESCO

• Co-leader of the Scientific and Technological Community Major Group at the 
UN

• 13 Standing Technical and Policy Implementation Committees and Working 
Groups

• Executive Council and Executive Board

• General Assembly

• Supported by a secretariat based in Paris



WFEO – UNESCO Declaration, 
signed on March 7, 2018



UNESCO World Engineering Day for Sustainable Development 
- 4th March

 Since WED 2022, two new international 
events are held:
1. 4th March LIVE streaming of engineers’ 

events from around the world 
2. World Engineering Day Students 

Hackathon

 +100 Global Events - Webinars, Stream, 
Talks and Competitions, from over 80 
countries covering all continents, reaching
more than 56 million via social media 
channels.

Source: https://www.worldengineeringday.net

A WFEO-led initiative that celebrates engineers worldwide, launched in 2020.



CLIMATE-RELATED RISKS AND CHALLENGES



Global Risks
The likely impact (severity) of the following risks over a 2-year and 10-year period 
ranked by severity

Source: The Global Risk Report, 2023
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Disaster Impact in Asia Pacific

Source: ESCAP, 2023, Asia-Pacific Disaster Report

According to the ESCAP 2023 report, in 2022, over 140 disaster events occurred in the Asia-Pacific region which caused 
over 7,500 deaths, affected over 64 million people, and brought economic damage estimated to be over $57 billion

APAC: USD2.71 Trillion Others: USD3.60 TrillionAPAC: 2.04 Million Others: 1.42 Million



Climate Risk
Possible Implications of Different Temperature Increases
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Source: TCFD, 2020, Guidance 
on Risk Management
Integration and Disclosure
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Demand for Infrastructure in APAC
Developing Asia requires $13.8 T in investment, or $1.7 T annually, in infrastructure from 2023 to 
2030 to sustain economic growth, reduce poverty, and respond to climate change.

Source: ADB, 2023, Reinvigorating Financing Approaches for Sustainable and 
Resilient Infrastructure in ASEAN+3

GDP = gross domestic product; PRC = People’s Republic of China. 
*Pakistan and Afghanistan are included in South Asia.



CHALLENGES ON INFRASTRUCTURE SECTOR
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Projected Global Emissions in 2030

Projected global 
GHG emissions 
from NDCs 
announced prior 
to COP26 would 
make it likely that 
warming will 
exceed 1.5°C and 
also make it 
harder after 2030 
to limit warming 
to below 2°C

Source: IPCC, 2023, AR6 Synthesis Report
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Global Infrastructure Sector GHG Emission

Source: UNOPS (UN Office for Project Services), 2021, Infrastructure for climate action



Carbon Reduction Potential

1.5 °C

Source: IPCC. 2018, Special Report; WGBC, 2020, Asia Pacific Embodied 
Carbon Primer

Global GHG Emissions must reach Net-zero between 2040 & 2055 to limit global temperature rise 
to 1.5°C.
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GUIDING PRINCIPLES FOR SUSTAINABLE INFRASTRUCTURE



Infrastructure Lifecycle
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Source: UNEP, 2021, International Good Practice Principles for 
Sustainable Infrastructure

Infrastructure Lifecycle

Enabling Environment

 More than single project lifecycle
 Includes decision-making phases

 Comprises institutions, polices and 
rules and regulations that govern the 
planning, delivery, operation and 
decommissioning of infrastructure 
systems

 Applies to entire infrastructure 
lifecycle



Collaboration to Reach 
Net-zero
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Source: UNEP, 2021, International Good Practice Principles for 
Sustainable Infrastructure

EPD – Environmental Product Declaration (ISO14025)



Guiding Principles on Infrastructure Planning and Development

Source: UNEP, 2021, 
International Good 
Practice Principles for 
Sustainable 
Infrastructure
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Source: UNEP, 2021, 
International Good 
Practice Principles for 
Sustainable 
Infrastructure

Guiding Principles on Infrastructure Planning and Development



CASE STUDY: STOCKHOLM 
METRO EXTENSION
The US$3.35bn project, currently underway and slotted for 
completion by 2026, comprises 20 km of new track and 11 new train 
stations. 

• To reduce the carbon footprint of the stations’ construction, the 
project team first calculated the cost and the carbon footprint for a 
model station. 

• Concrete and steel were the main contributors to the carbon 
footprint. The team then identified measures to reduce the amount 
of new material required, redesigning the station and replacing 
some design aspects with recycled steel and other materials. 

• A second iteration of the process — a calculation followed by a 
redesign — reduced the carbon footprint even further. 

Ultimately, the team was able to reduce the overall carbon emissions 
of the project by 40%, along with a 30% reduction in costs.
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INFRASTRUCTURE 4.0



Transformation - Technology and Systems Thinking

Source: CLC & TF, 2022, Shaping Cities of Tomorrow: 10 Years of Partnership with Asian Cities

Growing need in Transformation and 
requirement in due consideration of how 

infrastructure and construction project is 
planned, delivered and managed.

Urbanisation
Digitalisation

Climate Change

Impacts of…

Embrace digitalisation,
establish new working practices

increase collaboration

To meet industry needs…



NEW Ecosystems
Focus EncourageFormulate Develop Empower

World Economic Forum - Infrastructure 4.0

Source: WEC, 2021, Why the world needs a fresh take on smart and sustainable infrastructure



ReframeFrame Design

Source: WEC, 2021, Why the world needs a fresh take on smart and sustainable infrastructure

NEW Business Models

 Economic
 Environmental
 Social

 Collaborative
 Optimise risk allocation
 Full life cycle value

 New financial and non-
financial considerations 
in cost-benefit analysis

World Economic Forum - Infrastructure 4.0



UpskillProject Promote

Source: WEC, 2021, Why the world needs a fresh take on smart and sustainable infrastructure

Skills & Education

Impact-focused Boardrooms Infrastructure 
engineering & 

information 
management

Build Improve

Future skills needs Government skills

World Economic Forum - Infrastructure 4.0



CONCLUSION



RESILIENCE FOR SUSTAINABLE INFRASTRUCTURE
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THANK YOU

sctan@tembusuasia.com

+65 9815 9861


