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HOUSEKEEPING

✓ To ensure better connectivity, please mute your microphone and turn off the

camera. You may communicate with us after the event.

✓ Please share your questions in Q & A icon (right bottom) where we will try to

provide answers where possible in each Segment.

✓ Do identify yourself so we can respond to any unanswered questions

✓ We will be recording this session and reserve the rights to the video

✓ Please complete a 1min poll survey at end of the session. We will forward the

recording and presentation deck to the respondents

https://docs.google.com/forms/d/e/1FAIpQLSe4VsbrstRSbRC1lhgzypSpYWLQNFy4785rGMW9whJAgSNZvw/viewform
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DISCLAIMER

❖ All information shared is for general information only and does not contain or

convey any legal advice or administrative assistance.

❖ Information shared today is true and accurate as of publication date.

❖ The organisers and speakers reserve all rights in the provided materials

❖ Privacy Notice: We will be recording this Webinar on the online video platform.

It will be shared and kept for as long as it serves a business purpose for the

Association. By attending this Webinar, you are giving your consent to this

recording.

https://docs.google.com/forms/d/e/1FAIpQLSe4VsbrstRSbRC1lhgzypSpYWLQNFy4785rGMW9whJAgSNZvw/viewform
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Advance Ceramic Membrane in Nano 
Filtration 

Dr Dong Xuecheng, Senior Scientist I
Sustainability & Life Cycle Engineering Group

https://docs.google.com/forms/d/e/1FAIpQLSe4VsbrstRSbRC1lhgzypSpYWLQNFy4785rGMW9whJAgSNZvw/viewform
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Self-Assessment for Sustainability Excellence 
in Water Management

Ms Cadence, Research Engineer
Sustainability & Life Cycle Engineering Group

https://docs.google.com/forms/d/e/1FAIpQLSe4VsbrstRSbRC1lhgzypSpYWLQNFy4785rGMW9whJAgSNZvw/viewform
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Hybrid Multiphysics Approach in Wastewater 
Treatment

Dr Wu Weiyi, Scientist II
Sustainability & Life Cycle Engineering Group

https://docs.google.com/forms/d/e/1FAIpQLSe4VsbrstRSbRC1lhgzypSpYWLQNFy4785rGMW9whJAgSNZvw/viewform


Storming Innovations with SIMTech

27th May, 2021  Thursday
3.00pm to 4.00pm SGT

enquiry@swa.org.sg
T: (65) 6515 0812

Q & A  Segment

Mr Cedric Yon, Head Urban Sustainability 
Solutions, A*STAR Enterprise 

https://docs.google.com/forms/d/e/1FAIpQLSe4VsbrstRSbRC1lhgzypSpYWLQNFy4785rGMW9whJAgSNZvw/viewform
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Upcoming
03th Jun 2021,  3pm - 4pm

MABR Smart-Product-Solutions (Fluence Corp)
10th Jun 2021, 3pm - 4pm

PUB Technology Update & Sharing
16th Jun 2021, 3pm - 4pm

Sustainable Water Solutions: Efficiency in Waste Water Treatment Technologies (IWA)
24th Jun 2021, 2pm - 3:30pm

Sustainable Water Solutions: Performance Achieved Across Industries (Co-organised with Sembcorp @ SIWW)

25th Jun 2021, 2pm - 3:30pm
Green Discussion between Denmark and Singapore - Moderated Roundtable Discussion (The Royal Danish 

Embassy) @ SIWW
30th Jun 2021, 3 pm - 4pm     

SWA/SgWX Water Utilities Series - Dhaka WASA, Blangadesh @ SIWW

https://docs.google.com/forms/d/e/1FAIpQLSe4VsbrstRSbRC1lhgzypSpYWLQNFy4785rGMW9whJAgSNZvw/viewform
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Thank You
For further queries on the event, please contact :

Singapore Water Association

T: (65) 65150812  

E: enquiry@swa.org.sg

www.swa.org.sg

https://docs.google.com/forms/d/e/1FAIpQLSe4VsbrstRSbRC1lhgzypSpYWLQNFy4785rGMW9whJAgSNZvw/viewform


Ceramic Angstrom-Level Separation Membrane

For both water and non-aqueous
Regenerate valuable solvent resources 
using novel material for water 
treatment and solvent separation

No polymeric material
Utilise inorganic and low-carbon material 
technology that is compatible with 
concentrated solvent and high temperature 
process

Applications beyond water industry
Increase organic solvent resource utilisation
and circularity via close-loop continuous 
manufacturing via e.g. pervaporation system

Nano 

Material 

Science

Membrane 

Technology

System 

Integration
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Ceramic Membrane and System Integration Capabilities

Value proposition: Platform technology of polymer-free, 
regeneratable/renewable membrane, to recover high value 
solvents from water and solvent waste streams for close-
loop manufacturing waste and  resource

Nano Ceramic Membrane Material Technology
Ultra and nano membrane pore structure

– Ceramic substrate pore size down to 0.5 μm (micro-to-ultra 

filtration)
– Crystal: Silica, zeolite, silicalite, metal–organic frameworks 

(MOF) 
– Fabrication process: seeding, growth, interface, continuous layer

Angstrom Ceramic Membrane Material Technology
Our unique crystal separation layer fabrication technology, also 
provides Angstrom-level filtration size comparable to reverse 
osmosis polymeric membrane

Membrane filtration size – from micro to sub-nano (reverse osmosis)

Ceramic membrane sub-nano separation enabled by Ångstrom-level pore structure

Module design and integrated pilot system for solvent-solvent pervaporation processCrystal design, synthesis, continuous separation layer fabrication (crack-free surface) 



GREEN COMPASS

THE EXCELLENCE FRAMEWORK FOR 
THE SUSTAINABLE TRANSFORMATION 
OF MANUFACTURING

May 2021

Cadence Hsien

Research Engineer

cadence_hsien@simtech.a-star.edu.sg

Singapore Institute of Manufacturing Technology 
(SIMTech), A*STAR

CONFIDENTIAL

mailto:cadence_hsien@simtech.a-star.edu.sg


Copyright & Confidential © Singapore Institute of Manufacturing Technology
All Rights Reserved

Push: regulations make sustainability a necessity

Why the Green Compass?

Businesses need a systematic and standardised way to assess where they are in terms of environmental sustainability, 

and determine where and how they can improve. This can be achieved through the Green Compass.

2019 – Carbon Tax

2019 – Singapore’s Year towards Zero Waste

2021 – Extended Producer Responsibility 

(EPR) for e-waste

2021 – Mandatory Packaging Reporting

2024 – Mandatory Food Waste Segregation

Individual initiatives & plans Holistic Targets

Reduce GHG 

emissions by 36% 

from 2005 levels by 

2030

Pull: companies want to follow the sustainability trend

• Started Sustainability Fund to support 

community initiatives to reduce waste

• No plastic bag trials at selected stores

• Carbon neutral in 2020

• Half greenhouse gas emissions of 

portfolio by 2030

• Secured green loans from OCBC to 

finance projects building certified green 

buildings

Using the Green Compass

Learning Labelling & Reporting BenchmarkingAssessment

While there is growing understanding among businesses of the importance of sustainability, companies do not know how well they are

doing, and they may not know where and how to start. The framework helps companies with:
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Overview of the Green Compass
Taking the value chain and life cycle perspectives, the Green Compass aims to enable businesses and industries to 

transition towards an environmentally sustainable and circular economy.

QUALITATIVE MEASUREMENTS

LEVEL
Energy Management in 

Operations

Water Management 

in Operations

Material Management in 

Operations

Carbon Management in 

Operations

5

The organisation is involved in setting 

new industry standards and is known 

for innovations related to energy 

efficiency and/or energy consumption 

reduction. 

The organisation is involved in 

setting new industry standards 

and is known for innovations 

related to water usage 

efficiency, recycling of water, 

and/or water consumption 

reduction. 

The organisation is involved in setting 

new industry standards and is known 

for innovations related to material 

usage efficiency, recycling of material 

and material consumption reduction. 

The organisation is involved in 

setting new industry standards 

and is known for innovations 

related to carbon emissions 

reduction. T

4

An energy management system is in 

place to continually and methodically 

reduce absolute energy consumption 

and/or improve energy efficiency 

within the organisation. 

A water management system is 

in place to reduce methodically 

and continually absolute water 

consumption within the 

organisation. 

A material and waste management 

system is in place to methodically and 

continually reduce absolute material 

consumption and waste generation 

within the organisation.

A carbon management 

system/programme is in place to 

continually and methodically 

reduce absolute carbon emissions 

(scope 1, 2, and 3) within the 

organisation.

3
The breakdown of energy 

consumption is done throughout the 

organisation, beyond known hotspots. 

The breakdown of water 

consumption is done throughout 

the organisation, beyond known 

hotspots. 

The breakdown of material 

consumption and waste generation are 

done throughout the organisation, 

beyond known hotspots. 

The concept of indirect carbon 

emission along the value chain 

(scope 3 of GHG protocol) is 

known and indirect emissions 

along the value chain's up- and 

downstream are tracked. 

2
Energy consumption is monitored 

within the organisation. 

Water consumption and effluent 

discharge are monitored within 

the organisation. 

Material consumption and waste 

generation are monitored within the 

organisation. 

Carbon emissions based on 

Scope 1 & 2 in GHG protocol are 

monitored within the organisation. 

Key areas/facilities/processes that 

contribute to carbon emissions 

have been identified. 

1
Energy consumption is tracked as 

part of operational costs. 

Water consumption and effluent 

discharge are tracked as part of 

operational costs.

Material consumption and waste 

generation are tracked as part of 

operational costs and compliance. 

Waste reduction plan is prepared as 

part of compliance.

Carbon emissions are monitored 

within the organisation. 

0
Energy management is not 

considered within the organisation.

Water management is not 

considered within the 

organisation.

Material management is not 

considered within the organisation.

Carbon management is not 

considered within the 

organisation.
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QUANTITATIVE 

MEASUREMENTS

Absolute

Energy

Water

Waste

Carbon

Intensity

Energy

Water

Waste

Carbon

Tangible 

Improvements

Operations Product Life Cycle Supply Network

Carbon Energy Water Material & Waste

Businesses are 

assessed 

qualitatively and 

quantitatively. 

Tools implemented 

aim to achieve 

tangible 

improvements
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Environmental Sustainability Dimensions

The Green Compass Assessment aims to assess businesses and industries across six key dimensions.  

Considers all carbon

emissions-related operational

processes within the

organisation's facilities and their

environmental impacts beyond

the organisation's boundaries to

achieve improvement of

carbon emissions reduction

within and beyond the

organisation.

Considers all energy-related

operational processes within

the organisation's facilities and

their environmental impacts

beyond the organisation's

boundaries to achieve

improvement of energy

consumption and efficiency

for climate change mitigation

within the organisation.

Considers all material and

waste-related processes

within the organisation's

facilities and their

environmental impacts beyond

the organisation's boundaries to

achieve improvement of

material efficiency within the

organisation.

Considers all water-related

processes within the

organisation's facilities and their

environmental impacts beyond

the organisation's boundaries to

achieve improvement of

water consumption and

efficiency within the

organisation.

Considers supplier related processes, communication, and the environmental impacts of suppliers, outside the

organisation's boundaries to achieve improved relationships and drive collaborative environmental initiatives between suppliers

and customers, to ensure a supply network with low/ positive environmental impact.

Considers design and management of sustainable products and services across the product or service life cycle

stages to achieve improvement of the organisation's products/services environmental performance throughout their

life cycle.

Sustainable 

Supply 

Network

Sustainable 

Product Life 

Cycle

Energy Management 

in Operations

Water Management 

in Operations

Material Management 

in Operations
Carbon Management 

in Operations
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Emphasis of Water Management in Operations

• Determine the compliance 

and internal water 

management policies

• Knowledge about water 

management within the 

company

• Understand the targets for 

water efficiency improvement

POLICY

Assessment that focuses on domains which are relevant to driving water management improvement in the organization 

and emphasizes progression.

• Understand the state of 

measurement of water 

consumption in the company 

• How water data is 

processed and used

• Understand actual water 

consumption and breakdown

INFORMATION SYSTEM

Determine the technologies 

and project implemented in the 

company to improve water 

management and reduce water 

consumption.

ACTIVITIES

Determine the state of water management in a company 

and collect data about water consumption
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Water Management in Operations Identify suitable 

description for your 

company
Qualitative questions about 

the company
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Water Management in Operations 
Progression of a company’s water management  
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The Green Compass Journey for Companies
The journey help companies assess, target, plan and implement sustainability measures.

Green Compass assessment & planning phase

4

IMPLEMENT

✓ Cost reduction 

through 

improvement in 

resource use 

efficiency

✓ Transparency 

through reporting

• Employ technologies 

to reduce resource 

consumption 

• Employ strategies to 

improve sustainability 

management

Implement based 

on improvement 

roadmap
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LEARN & ASSESS

✓ Determine company’s state of 

sustainability

✓ Identify areas for improvement 

(qualitative)

✓ Develop capabilities for sustainable 

operations and development

✓ Quantify KPIs quantified and review 

operational efficiencies

• Assessment to Identify 

sustainability

• Learn about sustainability, 

techniques to assess sustainability, 

and data collection

• Collect data and compute KPIs 

2

VERIFY

✓ Increase revenue 

streams by improving 

visibility among 

customers and 

partners that value 

sustainability

• Verify collected data 

by third-party 

accessors

• Results of 

assessment will be 

presented in a 

sustainability report 

by accessors.

3

PRIORITISE & PLAN

✓ Plan for more 

sustainable 

business

✓ Be ready for future 

sustainability-

oriented regulations 

and business 

trends.

• Identify improvement 

opportunities and targets

• Prioritise areas of 

improvement

• Develop sustainability 

improvement plan and 

roadmap
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The Green Compass Journey for Companies
Organisations assess their sustainability, to learn how they can improve sustainability within the company.
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LEARN & ASSESS

✓ Determine company’s state of 

sustainability

✓ Identify areas for improvement 

(qualitative)

✓ Develop capabilities for sustainable 

operations and development

✓ Quantify KPIs quantified and review 

operational efficiencies

• Assessment to Identify 

sustainability

• Learn about sustainability, 

techniques to assess sustainability, 

and data collection

• Collect data and compute KPIs 

Organisations can learn about sustainability techniques, 

collect their data and identify key improvement opportunities.

Assessing sustainability of a company 

through qualitative descriptors and 

validate the sustainability level of a 

company via further qualitative and 

quantitative questions (e.g. breakdown 

of water consumption). 

Understanding the state of sustainability 

across different dimensions.
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The Green Compass Journey for Companies
The journey help companies assess, target, plan and implement sustainability measures.
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PRIORITISE & PLAN

✓ Plan for more 

sustainable 

business

✓ Be ready for future 

sustainability-

oriented regulations 

and business 

trends.

• Identify improvement 

opportunities and targets

• Prioritise areas of 

improvement

• Develop sustainability 

improvement plan and 

roadmap

2

VERIFY

✓ Increase revenue 

streams by improving 

visibility among 

customers and 

partners that value 

sustainability

• Verify collected data 

by third-party 

accessors

• Results of 

assessment will be 

presented in a 

sustainability report 

by accessors.

The results of the Green Compass 

are presented in a sustainability 

report. Sustainability report can be 

used to comply with NEA or other 

investor regulations and 

requirements.

Third-party accessors 

can verify data collected

Identify improvement opportunities.
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The Green Compass Journey for Companies
Organisations implement technologies best suited to their needs .
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IMPLEMENT

✓ Cost reduction 

through 

improvement in 

resource use 

efficiency

✓ Transparency 

through reporting

• Employ technologies 

to reduce resource 

consumption 

• Employ strategies to 

improve sustainability 

management

The Industrial Symbiosis Life Cycle Assessment Engine
Analyse performance of simulated waste-to resource exchanges

 IS Performance

System

Current Practice

Scenario B

all data per  months

*CO2-equivalents (IPCC 2013)

Scenario B 39.6 t 550.2 MWh 118.8 t CO2* 6023 SGD

Current Practice 45.4 t 557.6 MWh 128.7 t CO2* 6023 SGD

Waste Production Fossil Resource Input GHG Emissions Cost Savings

12.8 %

less

7.7 %

less

3.0 %

Display Results

1.3 %

less

$

Eval
uate 
Scen
ario 
AEval
uate 
Scen
ario 
B

Organisations can implement technologies to reduce resource consumption, 

such as the Energy Efficiency Monitoring and Analysis System (E2MAS) and 

Collaboration Platform for Industrial Symbiosis.
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Example technologies include a water monitoring and analysis system (top), or a 

logistics planner (middle) for reducing transportation resource consumption.  
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Hybrid Advance Oxidation Process
Applications: Chemical-free solutions for municipal wastewater treatment for urban green industry and
residential needs.

Tech Features:
• Non-chemical process with configurable and scalable 

modules for sustainable wastewater treatment.
• Synergistic effects of different modules to achieve better 

performance and reduce cost.
• Self-cleaning of system and reduced membrane fouling. 
• Digital ready in the future from sensor, data acquisition, 

connectivity, data analytics and predictive control.The hybrid multiphysics process exhibits great synergistic effect
to improve the treatment efficiency of organic contaminants in
wastewater.

Cost-effective coating process for mass production of advance
anode for EAOP, with higher energy efficiency and improved
service life.

Conventional pyrolysis 
method

Wet coating method

Initial 
wastewater

90 min 
EAOP

90 min hybrid EAOP

Electrochemical Advanced Oxidation (EAOP)

Hybrid Multiphysics Wastewater Treatment Process

Hybrid Multiphysics Wastewater Treatment Line



Digital ready in future
From sensor, data acquisition, connectivity, 
data analytics and predictive control

Ideal water line for sustainable 
treatment
Non-chemical, configurable and scalable 

Portfolio
Integrated Water Line

2

Pilot scale test bed for new technology
Assessment and evaluation simply by “plug-
in and play” Interfacial Surface 

Energy
EAOP

Metal Sieve
Ceramic 

membrane
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