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Increasing global sustainability challenges calt # radical improvement of resource efficiency;
environmental quality and development styles. Usidih momentum, the environmental innovation wifl
become a new pillar of economic growth over the iognyears. Regionally, China is now a world Ieade:r
in green technology and services investments, aedelby constitutes one of the fast growing arpl
important regional markets for Hong Kong on envinemtal innovation. However, positioning Honq
Kong to fully seize such opportunity presents gatwtilenges and requires joint actions, commitnagait
investments from all stakeholders.

I e -

By providing a platform of discussion and valuablaring of experiences and expertise among varldus
stakeholders including local and oversea profesdspnexperts, academics, research |nst|tut|or15
businesses and policy makers, the Annual ForurheHKIE-Environmental Division aims at explorlng;
potential future axes for boosting the breakthraughenvironmental innovation in Hong Kong in the
current regional context of large market opporiesit The Forum noticed significant efforts invesbsd
local stakeholders to stimulate the growth of emwinental innovation market in Hong Kong for thé
development of the environmental industry. Digitavolution might be an important trigger of“
environmental innovation in Hong Kong. Nonetheldéls, breakthroughs of the environmental mnovatha
require adopting appropriate new strategies.

e

Short Term Strategy

-First, it is important to build on the environmahtnnovation success stories already in placealo
demand-pull strategy for green technologies, prtedlaad services may consist for the Government,
increasing public environmental awareness, by dgwed proactive political leadership in collabooati
with all stakeholders for achieving existing enwingental targets based on strategic planning aretsbv
promotional activities. The Government may reinéoits own green procurement policy to influence
markets and manipulate market mechanism througledeand subsidies to being about mor%
environmentally beneficial outcomes. This may helrovide a physical and mformatlon/knowledge‘é
based infrastructure to boost further innovatioen mesearch and development of initiatives with nejzv
partnerships between industry and academia. ltsis immportant to reinforce funding supports to helg)
small and middle firms to develop new set of enwinental innovation products, technologies art
services.

f
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-Second, with the adhesion and commitment oftakeholders, adoption of policy reforms for enhahc
digitalization and green innovation regulationstionulate the change of consumer taste, might eraat
opportunity for rapid growth of local environmentahovation market in various fields including gnee
building, mobility, water, waste, air and energygeaation and supply.

Long Term Strategy

00 I 0 I e e

-In a longer term, Hong Kong stakeholders must ltmkards building up environmental industry Wltﬁ:
flourishing innovation, creativity and technolodieavancement. Some of key directions that couldese*
as potential triggers of the development of locaVvi@nmental market might be the development QF
“Smart City” model; green built environment; greservices and the circular economy. However, tie
development of strategies for permanent environat@mbovation appears to be crucial and requiregd jo§
actions from the Government and all other key piy&his would direct the environmental innovatiod
with appropriate policies to produce long term exuitally successful innovations. Price mechanisms ¢
particular taxes, subsidies and covenants) coukpbied, similar to experiences in many other toes.

P T,

-Hong Kong stakeholders should also strengthen tiwdiaboration with abroad advanced economies in
new green technology and service development. Nasngrships with educational institutions at aﬁ

ER——
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levels, improved vocational training, professiodavelopment and increased support for researcthare
priorities.

I e

e ——

In addition, research programmes could bring tagetirms that should potentially benefit from
technology in order to ensure exploration of a wiglege of potential applications. On the other hamel
stakeholders should initiate or reinforce the cowtion with international regulatory agencie
responsible in guiding green innovation developmantrder to anticipate adequate levels, forms a
standards of green technologies.

mw%%*

d

Specific Recommendations

Based on analysed challenges, perspectives andogwmopfuture directions for the environment
innovation by the Forum participants, salient addimmeeded from Hong Kong stakeholders can be
summarized as follows:

L T aa—————

-Adopt an open-market approach through improvireggrprocurement processes;

-Provide adequate policy support, strong marketadgyand, where appropriate and in strategic areas,
subsidize environmental innovation for corporatagh and development;

-Establish an environmental information and tecainstipport center;
-Support and encourage environmental innovati@inesses to introduce advanced technology and
services through the provision of tax deductioresllictions, and exemptions as well as any ap@igpri

incentives, facilitation and support for technolqapting;

-Establish a Green Innovation Development Fundippert the research and development of circular
economy, in particular, local technological innowatin research institutions and enterprises;

-Formulate market entry policies for resource amergy-intensive technology and equipment;

R 00 0 0 0 0 0 - - -

-Explore and establish an economic compensatidersysmechanism for the environment innovation b
using extra charges, resource taxes and fees tell&om various charges;

-Encourage green manufacturing, services and operan the most cost effective scale.

-Establish a long term circular economy fund (spleGiovernment bonds, revenue from issuing a circul
economy lottery for the public, waste discharge fesource taxes, surcharge levied for purchading o
luxury cars, large electrical household appliant@sis from non-government sources and internaktiona
sources). Stakeholders should formulate regulatmalsrules of fund allocation, use, management, and
auditing;

%*%bﬁ%b%*%*%*%*%

-Emphasize on green products and services thaixagatable;

-Recognize that the development of environmentadwation strongly lies in its capability to act@een
solution provider to address local issues in acwacd with established sound policies and rules;

-Closely collaborate with each other for capitadtomontrol, knowledge sharing and to increase publi
awareness and local green innovation demand,;

-Commit to promoting capacity building on environmted innovation oriented business in collaboration
with  Academia and international technologicalgy regulation bodies;

-Learn from oversea successful models of greenviim

030000 0 0 00000 00 00 00 0 0 0 00 0 0 e b
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1-Introduction

The world is increasingly recognizing that envir@mtal challenges such as climate change, draéic
disasters, heavy pollution, unsustainable prodocpmactices, and resource scarcity have a S|gntf|cé
impact on economies, human health and developriveareover, keeping the global average temperatu;{e
increase below 2°C (in accordance with the Parise&qgent, Conference of Parties 2015, COP Zil_)
requires imperatively from all Parties a dramagallocation of investment away from heavy- poIIutloﬁ
and carbon-intensive economy to multi-dimensiomali®nmental innovation, low-carbon and cllmate*
resilient strategies axed on the development obvative and cost-effective green technologies, ggnel*
sustainability and adequate policies. Incontestablgre is a worldwide growing need to find innavat
approaches that can help to address sustainalbifiitg offering opportunities for growth, competitivess
and prosperity.

I I e e P

I I o e -

China has therefore promptly primed industry gregrand pledged dynamic environmental innovatiot,
low carbon economy and pollution phasing-out witlategic plans over the coming years. As a key cify
with strong transformative change in the Pearl RDelta Region and fully integrated into sustaueablﬁ:

alternatives for climate resilience within the A8lacific Economic Cooperation, Hong Kong has ty plq:

an important role within such national environméimaovation momentum and fully seize existing kargs
regional opportunities to increase green consumgial diversify its economy. In this regard, thisran
urgent imperative in Hong Kong to significantly Ecap actions on key levers of enwronmenteﬂ
innovation including effective pollution abatemetéyvelopment of green investment, cost-effectieegr

technologies, enhanced energy efficiency and sdmabvioural changes with further implications o
Hong Kong’s sustainable development.

e

I I e -

It is therefore timely for the HKIE-Environmentalivision to promote the discussion and experiencgs
sharing among various stakeholders including psidesls, experts, academics, research institutions,
businesses and policy makers on the environmentalvation through the Annual Forum. The mai@
objectives are to focus on an integrated multigistary approach of the environmental innovatiol ar§
exploring potential axes to contribute to signifitg boost local environmental industry and phase-o#
pollution in line with the national momentum of greinnovation. As such, the Forum provides th:e
HKIE-Environmental Division with the opportunity taspire, empower, and inform professional bodie§
public and all stakeholders on emerging environadennovative waves in terms of green technologlcal
development, green innovation and green stratdgitspand to mobilise practical knowledge and knovg
how for dealing with related cross-cutting and @rading issues.

Lan e s o

This technical report summarizes discussed sakspiects including the concept of environmental
innovation with implications of social behaviourdianges and sustainable development, expertise énd
experiences in driving environmental innovation amthted challenges, business opportunities aﬁd
competitiveness of green innovation, and recommétafor overcoming multi-dimensional challengeg
and enhancing stakeholder’s capacity for promaogiggn innovation.

0300 00 0 0 00 000 0 0 00 00 0 00 0 0 e -
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2-Concept of Environmental Innovation

2.1 Definition

The Forum patrticipants agreed that the concephef@mental innovation lies in a worldwide poldic
environmental discourse extended beyond purelyogam! to include real sustainability. In the cuntre %
sustainability-constrained world characterized bgource scarcity, in-deep changes of the productuﬁn
business processes, economic policies, lifestyhes smcial behaviour are the pillars of the sustﬂma*
future and wellbeing. Environmental Innovation detss of approach and creative ways aiming ﬁt
addressing social, economic and environment needdolistic mode to drive change qualitative tagar £ 3
sustainability. Environmental innovation are therefinnovative solutions for environment challeng%c
that incorporate sustainability across the valugirchin all sectors, modifications and creativeugohs
applied to ecosystem services, products, processasket approaches and organizational structures,
policies and governance which lead to enhancetisasility, productivity and eco-benefits (ecolcgji
and economic). Innovative solutions call for lifgete thinking while incorporating all aspects o
sustainability including economic, social and eommental and fostering social behavioural chang
across all aspect¥’

b' 000 0 0 I 0 0 0 e e e

e
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Innovative solutions attract new investments andvestments because they have higher resilience énd
viability in the long-term making them profitableince investments decisions are increasingly belrag
made based on sustainability. Environmental infiomaindoubtedly increases technical capacity tHnoug
acquisition of skills, knowledge, exchange of imh@ation and participation from collaboration wﬂhethi
entire value chain partners. The innovation celgapens new markets to cater to untapped new déman
in market segments. Moreover, innovative solutimesease productivity and profitability by identifig £
opportunities for improvement through material, avatind energy efficiency, minimizing waste
responsible consumption and production and shaskd and gains across value chains, thereby cgeatin
wealth and jobs.

»

T I e -

In short, the logic behind environmental innovatiembodies a paradigm shift to incentivize a
stakeholders to accelerate political and socioetondransformation. Environmental innovative, insth
context, is neither invention nor restricted toegréechnology. Conventionally, inventions focusesthy
on te[lc;hnological developments, but innovative sohs# are facilitated by non-technological changes
well

2.2 Environmental Innovation for Equity and Integrative Management

S

As highlighted during the Forum, the concept ofiggrepresents the social dimension of environmien
innovation. In this sense, environmental innovatiught be seen as a criterion for environmentaigas
The concept of equity itself encompasses varioumeauts such as environmental, social and econo
justice, social equity, equal rights for developmeuality of life, equal economic distributioneédom,
democracy, public participation and empowermentoWation should be achieved through the effecti
balancing of social, environmental and economicectbjes. The environmental innovation an
sustainability emphasize the equity issue betwesregtions. Basically, in view of equity, environted
innovation can be considered as a strategy of dpuwent that results in the enhancement of hum
quality of life and the simultaneous minimizatidmegative environmental impacts.

ic

%&»%»@»»%»

R

n

There are two types of equity according to sustdedevelopment process: intergenerational and-int
generational. Intergenerational equity refers @ftlirness in allocation of resources between ouaad
future generations. This implies that the econasygtems should be managed to live off the divideind
resources, maintaining and improving the asset daskat the generations that follow will be alddive
equally well or better. In this regard, environnantnovation and sustainability are simply mattefs
distributional equity, about sharing the capaciiywell-being between present people and futureleeo *
On the other hand, intra-generational equity refersfairness in allocation of resources betwedn
competing interests at the present time. The iategr management represents the aspect *of

03000 0 I 0 T - e -
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environmental innovation that focuses on the holigiew of social development, quality life, econom
growth and sustainability. Accordingly, the integpa of environmental, social, and economic consertﬁ
in planning and management for environmental intiomais essential. From a policy perspective, trp
concept of integrative management draws attentiothé importance of maintaining a safe mlnlmurﬁ
standard for all living and non-living assets nseeg to maintain ecosystem functions and life sappd
systems, along with at least representative forfadl other living natural asset’.

I

The Forum identified four key areas of integrativ@nagement including integrating environmental
innovation concerns and development at the polggnning and management levels; providing aﬁn
effective legal and regulatory framework; makinggefive use of economic instruments and market a@d
other incentives; and establishing systems forgnated environmental innovation and econom?
accounting. Simultaneously actions are taken taemsdenvironmental, social and economic challenggs
through policy, financial and market instrumentsrtperships, concertation and innovative solutidyss. %
such, the integrative management consists of arstdent or even a fundamental reshaping of decisi@n
making in order to put the environmental innovatiand sustainable development at the centre fof
socioeconomic and political decision-makiflg

@I

2.3Implications for Social Behavioural Changes

3%»%»%»%»%

Beyond policies, rules, regulations, technologisalovation, the environmental innovation requir
significant changes in social behaviour and lifdest. There is a broad societal desire to become m
sustainable, less wasteful and more efficient, vewéhere are barriers to this becoming a redlgspite
multidimensional environmental challenges assodiati¢h the pressing issues of climate change ingpact
greenhouse gas emissions, heavy pollution, nae&imakonmental degradation, and depletion of natur*gl
resources, many environmental issues, are percawgusychologically distant’, whereby the seveaty
the threat to local issues and the individual i£@®ed to be low.

D -

A major challenge will be to create messages t@rs®/the psychological distance of environmental
issues, while tailoring these messages for difteaediences and avoiding extreme and frightful ragss
that will most likely have adverse impact. A fistep to reversing psychological distance is to ligbha
specific environmental issue and make the problemions; littering campaigns are an example of thi§,

where awareness campaigns isolated the issue,ssfigitg increased awareness and encouraged sogial
behavioural changes. Basically, eight variablediegiple for effective occurrence of social behavau

change have been highlighted during the Forumyiog!”

PR B G B R e

* A strong positive intention or commitment to penfiochanges

* Drastic environmental constraints allow the bebaral changes to occur

« Skills/ability necessary to perform changes

» Understanding the attitude and anticipated outsoofiehanges

» Social norms will influence the individual to penn changes

» Consistency of change perception with peopleisgige without violation of personal standards
 Positive emotional reaction to performing changes

* Self-efficacy to execute changes

0 0 I 000 0 00 000 0 0 0 0 e

Stimulating a deliberative engagement with incemtineasures might be effective for building suppatt
and legitimacy for big, transformational changessotiety. It involves deliberative engagement wit
people, with the objective of encouraging a shofvards intrinsic values. The approach allows amop§
and honest discussion of the scale of change needwsi@ avoiding the perceived patronising natufre d
some social marketing campaigns. This could invalgking partnerships with community groups t(ﬁ
target specific areas where environmental behawibange would deliver tangible social and econon&c
benefits. Successful engagement with visible benefould provide a much-needed catalyst for widér
change. Encouraging people to commit to specifiasuees increases the probability that they willaact
their commitmen

BRI e e e e e
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Linking environmental behavioural change with otaéeady familiar campaigns could prove effectw@

Providing a target for people to aspire to real badeficial sustainability could provide one of #ey %

motivators to encourage change. There is also d heeromote greater public understanding ard
education; people seem to be aware of the probhlerhare not making the necessary changes to tacide

them. Further clarity and provision of a stage tags relationship can only help to inform peoplehef %
relationships between behavioural changes andnipadt they can have on the issues that they Qre
already aware of.

2.4 Challenging Issues

%%%*%b’%%%%

The Forum participants agreed that sustaining amthrecing environmental innovation and soc@

behavioural changes are challenging for the GoveminNGOs, urban developers, businesses, mvestf)rs
and other stakeholders, particularly in Hong KoBgme of the key challenges discussed during tﬁe
Forum are highlighted below.

(1) Limited Capacity and Skills for Environmental Innovation

I I e e P

Increasing environmental innovation tends to suiféh many barriers, including inefficiencies ineth %
communication process within corporations, lackadial education and corporate environmental 1mg|,n|A
managerial limitations to understanding the releeanf green issues, difficulties to build network§
between partners and green innovation teams, ledkiesearch and development teams for grefn
innovation, lack of partnerships between businessesresearch institutions at local and mternalllom
scale, low perception of green innovation gaindficdities in obtaining financial resources for‘
environmental innovation projects, and sluggishiremvental regulatory system based on governmen:al
inefficiencies and inconsistency of environmentagulatory changes. Hong Kong consumes vanoys
products from Mainland China and overseas withoalitack of recycled materials. Hong Kong therefor“
has an obligation to act responsibly, source antswme resources more sustainably. Related crltlﬁal
aspects are public information, strategic goverrtaleplans for green innovation, mastery of ne\g/
environmental technologies, continuous high-quatitgfessional development, and research ability ifn
advanced green technology developmé@nt

(2) Persistent Social Disparities

Locally, according to the 2016 Arcadis Sustainabiges Index, Hong Kong is associated with stro
disparities in wealth, education and knowledge mvirenmental innovation. Taking actions to ensina t
all people enjoy at least a basic standard in tlaity of life, with food, a dwelling, education @mealth
and a sense of opportunity, is thus critical todbéncity’s diverse population together for envireantal
innovation. Socially, Hong Kong has made significgains in human development. However thi
development has been achieved at the expense @f Kong's ecological footprint. Greater equality ni:
Hong Kong will drive a sense of inclusion in itdizén. . Hong Kong's current model of humal,*l
development is far from sustainable when viewedhfresource consumption and environmental burd§n
perspective In addition, the city has to find solutions to sdcinfrastructure, work-life balance andi
housing issues affecting both its young and inenghgs aging population. Concerted actions an;i
commitment of the Government and key stakeholdessild focus on the applicability and performanc?
tracking system of effective social behaviouralr@f@approaches for environmental innovatfof.

W%*%*%b%*&%*%*%*%*%*%

(3) Weak Demand of Environmentally Innovative Serwies and Green Products

I I e e

Weak demand of environmentally innovative serviaed green products from local market due to log
environmental awareness of customers, lack of mdébion and promotional activities on recycleq
products, technologies and innovative solutionggniicantly hinders the development of thet
environmental industry. Despite observed growingdémcy for Government green procurement, t&e
demand and consumption of green products arecsiiitally weak. This also curbs the interest angl
motivation for environmental innovation. The Govaent and all stakeholders (businesses, diverse
experts, Universities /R&D Institutions, NGOs, msdional bodies, public, etc.) are recommendedfto

4*4*4*4*4*4*4*4*4*4*4*4*4*4*4*4*4*4*4*4*4*4*4*4*4*4*4*4*4*4*4*4*4*4*4*4*4*4*4*4*4####***#######***#1&##&
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closely work on regulation and incentives of afiutishing lines in order to stimulate and sust&ie t
demand of innovation, creativity and technologaaancemerit’.

3-Experiences in Driving Environmental Innovation n Public Projects

3.1 Experiences from Hong Kong Government
(1) Development of Blue-Green Drainage and Sewageehtment Services in Hong Kong

The environmental experts of the Drainage Servigepartment (DSD) are proactively committed t¢
providing world-class stormwater drainage and sewaigatment services to support the sustainalle
development of Hong Kong. DSD endeavours to take account ecology and environment protectick
needs in planning, designing, constructing and taaiimg drainage, flood control and sewage treatme
facilities. In the field of water conservation asirmwater drainage, the experts intend to intesdtt
hydrological cycle to enhance the protection of watercourses and wetlands as described in Figd. T
demarche consists of factoring into all planning tisk of floods, to not only create public spates
harvest, clear and recycle water, but also manhgenater in an environmentally friendly manner tg
contribute to biodiversity, carbon sequestratiod asduction of urban heat islands. In clear, thbla@o
ambition is to transform the drainage system fragydo blue green, and make Hong Kong progressigg
from a water supply city, sewered city, draineg titvards a water sensitive clty.

Adopted strategy in flood prevention and contra isomprehensive approach to tackle flooding nisknf
various fronts, from technical to management neawld,from short-term to long-term needs. It cossi$t
setting up of flood protection standards which @mparable to major overseas cities and appropoate
Hong Kong’s situation for new drainage works andg@adual improvement on existing drainage systergs;
carrying out comprehensive Drainage Master Plardissuto identify new drainage works ang
improvement on existing drainage systems; carrgungthe identified new works and improvement works
to bring their capacities in line with the floodopection standards as far as practicable; settm@fu
Drainage Authority under the Land Drainage Ordimate be given legal power to protect major wate
courses in particular for those parts within previdts; addressing the drainage impacts broughtey
developments under the well-established DrainagmtmAssessment mechanism; and, last but not legst,
carrying out comprehensive preventive maintenaricihe stormwater drainage system to ensure their
proper functioning'?.
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Fig.1 Development of Blue-&en Drainage System in Hong Kong

In the field of sewage collection and treatmenrider to cope with the rapid demographic concéotra
the development and the rise in people's standaid/ing, the sewage infrastructure is now bein
upgraded under a territory-wide sewerage rehatilitaand improvement programme. One of the k
projects is the Harbour Area Treatment Scheme (HAWBich aimed at not only improving the wateg
quality of Victoria Harbour, but also providing arde scale sewage collection and treatment systém
Under HATS Stage 1, commissioned in December 2G®lyage generated from Kowloon and
northeastern part of Hong Kong Island is transteig a deep sewage tunnel system to Stonecuttﬁrs
Island Sewage Treatment Works (SCISTW) for certealichemically enhanced primary treatment befofe
discharged into the western approaches of the Nectbarbour.

S g A S N IS

R

The HATS Stage 2 is divided into Stage 2A and 2Be Btage 2A aims to transfer the sewage generaﬁed
from the northern and southwestern part of Hong Késland by a deep sewage tunnel system 10
SCISTW for centralized treatment before dischanng?lle the Stage 2B aims to adopt blologlcaﬂ
treatment in SCISTW to further improve the efflugnality'®

S

In the Sewerage Master Plans (SMPs), the wholéasrwas divided into 16 catchment areas and tlj:e

sewerage network and sewage treatment facilitedeaing upgraded on a catchment by catchment bar5|s
in order to improve the performance of the wholsteyn. Some older sewage treatment works are a{so
being upgraded. The Government is continuing toeshvconsiderable resources in the sewerafe
infrastructure in order to improve the environmewitich effort is invested in combating water pokbui

in order to provide Hong Kong citizens with a safel healthy environmeHg.

&

i

i

i
As a result, about 93% of the population are nowese by the public sewerage system. Suén
performance places Hong Kong as one of the welkeoted countries in the world as shown in Fig.Z.
This system includes a sewerage network of ab@@0lkilometres in total length and around 300 sewa:
pumping stations and treatment facilities collegtamd treating about 2.8 million cubic metres otage
(enough to fill up 1,120 standard size swimming Ippger day from residential, commercial an
industrial premises in the territory prior to dispt?

50%

wnt—— N N B B N B B N B N B N BN NS N R NN NN NN NN

0% —m8 — — — — — — — — — — — — — -

<)
Source of Information: International Statistics for Water Services. International Water Association 2014 @‘\

Fig.2 Comparison of Sewage Connection Rates in Dinge Countries in 2014
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In addition to adopted rigorous environmental proten measures during sewage treatment, recogniz@g
that green landscape enhances the quality of 8D has been conscious to apply greening effort o
enhance the aesthetics of sewage treatment wakage and drainage pumping facilities which cowd
visually sensitive in their neighborhood.

e

The greening helps reduce visual monotony, enochllbiodiversity and improve microclimate such
providing shades, absorbing heat and reducing glylast. Trees and flowers also provide a sense*of
seasonal change and increase aesthetic qualitglstape treatment of the periphery could range fr(ﬁn
placing planters at the perimeter wall, allowing & planting strip along the boundary to serve asﬁa
landscape buffer, providing vertical greening téteso building facade/structure, to building a padior
roof garderf'?

I

Landscaping within the sewage treatment works &whge pumping stations elevates the ratio of gregn
cover in the district. It also harmonizes the sBapextures and colors of such utility service decure.
Greenery mediates concrete structures, buildirgskst pump rooms, pipeworks, boundary walls arj:d
open area. Notable examples can be found in Stteesusland Sewage Treatment Works, Shatin
Sewage Treatment Works and Cyberport Sewage Traatvierks™?.

e o

(2) Actions for Climate Resilience and Air Pollution Reduction in Hong Kong

I e e

Climate resilience is based upon assessment oatdichange risks and vulnerabilities that Hong Kisng 2
likely to face in the coming decades. In considgrmow to expand the city’s resilience, Hong Kon

Government is actively working with environmentalperts to ensure efforts are well-coordinateg.
Security Bureau (SB) is coordinating Hong Kong'sn@agency Plan for Natural Disasters, which i§
relevant for all extreme weather events that the@ranity is used to encounter. Hong Kong cllmatﬁ
adaptation response has been embodied in the Watir Management Stratef§.

I e

In the field of flood prevention during extreme wreas, as shown in Fig.3 & 4, revitalizing watedles
has clear adaptation benefits, including integtptivater bodies with urban landscapes to reduce h§at
island effect; turning “otherwise wasted” rainwateto useful resources; improving urban livin
environment, harmonizing human activity and natumereasing resilience against the flooding broug
about by climate change; and integrating drainag@structure with other land uses to improve carbq
efficiency and reducing footprift.

Flood Prevention Assets

. .:*"?)

~ 21 km
Drainage
Tunnels

00 00 0 0 0 0 0 0 0 0 0 00 0000 0000 0 000 000 0 e e
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Fig.3 Innovation in Flood Management System in Hon¢{ong

Re-constriicted Wetland

Fig.4 Green Flood Prevention System in Hong Kong

Proper management of the mangrove habitat is algoicsity. A mangrove management plan wa$
developed to achieve the dual purposes of reduitoogl risk and protecting habitat, which requireé
multidisciplinary collaboration between governmeepartments (DSD, AFCD and EPD) and with nor-
government ecological experts. Existing climatelimge capacity has been strengthened with stateg
plan to be implemented over the coming years on speesigects including conducting studies of
information gaps and monitor changes; strengthemisigfutional capacity and policy focus; carryiogt
drills; updating disaster and emergency planningfto time; improving dialogue and coordinationtwit
private sector and raising community awaretiéss

In terms of climate mitigation, the greatest patdrfor sizable quantities of carbon emissions efent

in Hong Kong lies in the strategies of coal usagduction for local electricity generation ang
maximization of energy efficiency, especially inildings. Current targets are to reduce carbon sitgn

by 50-60% in 2020 (baseline 2005); and to reduaaggnintensity by 40% in 2025 (baseline 2005
Changing the fuel mix of electricity generation wihdoubtedly help Hong Kong to create a cleanér
power sector, reach the lower-bound of our carbtensity target by around 2020, as well as impive
quality and public health arising from lower podlat emissions. Supply side efficiency could behert
improved through co-generation and tri-generatibme reduction of greenhouse emissions is basicafly
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coupled with a programme of heavy air pollutantsparticular the roadside emissions. Current aeltie
performance is shown in Figl%*2.

Roadside Air Quality
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Fig.5: Hong Kong Roadside Air Pollutant Reduction Rrformance

In short, in collaboration with environmental exgsefrom various horizons, Hong Kong Government is
monitoring the implementation of climate mitigationeasures on specific aspects including makirig
public transport primary choice for mobility; exgimg rail options and services; improvement of ra
operation and vehicle fuel energy efficiency; tagtiow-carbon and zero emissions franchised béis
technologies; recovery and use of landfill gasovecing energy from sludge treatment; developing
waste-to energy treatment for organic, yard andiomed solid waste; promotion of renewable energy
such as solar power; improvement of power plantgnefficiency; promotion of co-and tri-generationg
extension of lifespan of existing buildings witwl@arbon adaptive reuse; research on labellinguairdy

low carbon construction materials and productspion of private electric vehicles; improvement o
driving habits for fuel saving; promotion of biofseuse in government vehicles and non-road mobfie
machinery; capture and use of gas from wastewatatnent; and recovery of waste cooking oils fd
biodiesel production. The climate action is sumaetiin Fig.6. Beyond 2030, the ambitious long ters
target is to achieve a reduction of Hong Kong'$oarintensity by 80% in 2050 *2.
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Fig.6: Climate Action Plan for 2030 + 3

&

(3) Creating Environmental Capacity for SustainableGrowth in Hong Kong §

&
In an era of rapid social, economic and technokidgitbanges, Hong Kong as an international city ini‘}a
globalised world is facing a number of multidimemsl challenges both externally and internally as
mentioned above. To embrace these challenges, tmg HKong Government has embarked on q‘n

updating of the territorial development strategyhick is entitled “Hong Kong 2030+: Towards eﬁ
Planning Vision and Strategy Transcending 2030” n@gidong 2030+) and seeks to, among others,

optimise the symbiotic relationship between peoptwjronment and natuf&! 3

&

F

Adopting a vision-driven, capacity creating andgonatic approach, Hong Kong 2030+ envisions Hortg
Kong to become a liveable, competitive and suskdnasia’s World City under the over- archlng
planning goal of sustainable development. Threddimg blocks, namely planning for a liveable h|gh¢
density city, embracing new economic challengesapubrtunities and creating capacity for sustamatﬁ
growth, are proposed for achieving the vision andrarching planning goal. Creating developmeat
capacity for a growing city needs to go hand in chamth creating, enhancing and regeneratlng
environmental capacity by mainstreaming biodivgrssonsiderations in planning decision and b{/
improving our environment.

I e -

Hong Kong 2030+ advocates to uplift the liveapibf the city through promoting eight city attriies:
(1) continuing to underscore a compact, railwayedagfficient and convenient urban development mo@
while addressing problems such as congestion aatisland effects; (2) integrating transport anadla £ 3
use planning to build an integrated city, with spkattention given to enhancing walkability in theure;
(3) accentuating the unique and diverse city cliarac(4) promoting a healthy city and healthysifge;
(5) an inclusive city catering for the needs ofaalks; (6) a city leveraging its rich diversitygréen and
blue assets to enhance public enjoyment, biodtyeas well as urban ecology; (7) a city with pabli
spaces and public facilities reinvented; and (8iyawith rejuvenated and duly maintained urbarrital§’.

00 I 0 I e e

Currently, about 41% of Hong Kong population residethe non-metro areas. Hong Kong 2030%
therefore seeks to create new economic nodes witihat mass of economic floor spaces at strateg}c
locations outside of the Metro Area for bringingogocloser to homes, synergising with planne.p
developments, promoting Hong Kong as a base tedée/wider region, and leveraging opportunities to
expand our development spate

The key strategic directions of Hong Kong 2030-<r@ating capacity for sustainable growth inclugig:
creating development capacity and optimising treeafdand through a multi-pronged, robust and féi
approach and according a higher priority to relggsiegraded areas as well as sites at the frinbeiltf
up areas that are deserted or have low conserydtidfer and public enjoyment value; (ii) optinmgi
transport and other infrastructure capacity throtighprovision of new or improved infrastructurader
use of public transport, demand management ancerbétbme-job balance; (iii) improving the
environment and creating/enhancing/regenerating ir@mwental capacity through integratin
conservation and biodiversity considerations irfamping and decision making as well as improving t
environment; and (iv) adopting a smart, greenrasdient (SGR) city strategy that permeates gleats
of land use, transport and infrastructure planmogbuilding a low-carbon and future-proofing C|ty,*
supported by a common spatial data infrastruct&0]) and information and communlcatlons:
technology (ICT) infrastructure, as described ig. F*2.
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Climatic resilient planning

Fig.7: General Smart, Green and Reght City Framework for the Built Environment

(5) Innovative Biodiversity Action Plan

In line with the sustainability vision of Hong Kor&30+, the key actions under the biodiversityaaeti
plan are summarized as follo3:

-Maintain and enhance the management of proteatsasamaintain and enhance the management
country parks, special areas, marine parks, mamserve, Ramsar Site and SSSIs for biodivers
conservation.

-Conserve ecologically important habitats outshik éxisting protected areas: enhance existingipesct
on the identification of ecologically important li@bs outside the existing protected areas, andiden
appropriate measures to protect and/or manage tiadbsats.
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-Enhance conservation of natural streams: protedtcanserve natural streams and their riparianszon§:
and avoid pollution of streams.

e

-Maintain habitat connectivity for wildlife: estash and maintain ecological corridors to promotbitaa
connectivity for wildlife; step up enforcement agsti wildlife crime; enhance protection of threatén
species through strengthening enforcement effattcaordination with the relevant departments.

E}%b%*%*ﬂ;#*%*%b%*

-Implement conservation action plans for prioritgesies: formulate and implement conservati
measures and action plans, including both in-sitd @x-situ conservation, for species of consernati
concern, in particular highly threatened and imgairspecies.

PR

-Improve management of invasive alien species (IAB)dy the impacts of IAS in Hong Kong, ané
implement monitoring, management and control pléms the target IAS identified; control thei
environmental release of genetically modified oigars (GMOs): monitor and control the enwronmentél
release of GMOs for managing the risks on locatliviersity.

I

-Incorporate biodiversity considerations in plammnieind development process: continue to enhance the
consideration and appraisal of strategic envirortalesind sustainability issues in major planning arﬁ:i
sectoral studies to facilitate integration and damation of biodiversity conservation.

i e

-Promote biodiversity in urban environment: promdbiediversity in our urban landscapes, throug
increasing diversity of complementary species farks projects, and promoting appreciation for t
socio-economic benefits that biodiversity generatdgealthy urban ecosystems.

™

I -

-Promote sustainable fisheries: designate Fishé&tesection Areas(s) (FPA) to protect importanh fis
spawning and nursery grounds, as well as contixigtirgg measures for sustainable management
fisheries resources.

f

-Promote sustainable agriculture: promote susténabriculture in Hong Kong through encouragin
environmentally and biodiversity friendly agricuiélipractices.

*%b%%%&ﬁh%*%*%*&r

-Conduct biodiversity surveys: conduct long-ternritery-wide biodiversity surveys and monitorin
conduct species assessment: assess the consestatisnof species in Hong Kong to guide consematl
actions; collate information on terrestrial and marhabitats, to identify ecologically importantbitats,
assist monitoring of status and trends, and guihservation actions.

I e i -

-Improve sharing of knowledge: improve the shawf¢gnowledge of biodiversity, by developing a web#
based information hub and a centralised databdsetify services provided by our ecosystems, withia
view to safeguarding and restoring important edesys to ensure the provision of these services.
-Enhance understanding of traditional knowledgedwt take stock and consider the adaptive use of
traditional knowledge relevant to conservation aundtainable use of the biodiversity in Hong Kon
through engaging the local communities.

ht?%*%%%%

TR —

-Provide and coordinate financial support to redeand studies for advancing our knowledge in fior
areas; promote the awareness of biodiversity, iniqudar through partnering with the wider NG
community, business and other sectors.

»

S

-Promote biodiversity in education: incorporate toacept of biodiversity into the school curriculamd
provide capacity building for teachers on biodivtgrgoromote the sustainable consumption of biatadi
resources.

In addition, specific actions highlighted below,0sld be considered and implemented to provideia
quality living environment and enhance biodivergityHong Kong*?.
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-ldentifying riverine areas for conservation / emt@ment / revitalisation: riverine areas should
appropriately integrated in urban development.his tvay, ecological enhancement and environmen
considerations should be embodied in designinqdge infrastructure projects.

-Adopting eco-shorelines for new reclamation: elorsline elements should be integrated in reclamati
in order to restore the beneficial use and eco&dimnction of the existing natural shoreline.

m»»m»m»»ﬁ»»»»%»%»g

-Agricultural land conservation / revitalisationevitalisation of abandoned farmland could brin
ecological benefits. Opportunities for agricultuied conservation / revitalization in many part$iong
Kong could be explored for biodiversity enhancemantong other benefits, in Government’s initiativ
for establishing agriculture priority areas.

T T .

-Enhancing the urban forestry management stratagggiplanning, design and implementation stages of
public sector landscape related projects sincaduition to a wide range of environmental and ﬂocﬂa
benefits. Urban forests can also serve as impoetwibgical linkages with the countryside and emnage
movement of wildlife among different parts of tleeritory.

In short, the action-plan drives urban liveabilggrves human needs, adds value to infrastrudassens
local resistance, enhances public acceptance,aseseresilience and promotes sustainability. Talis ¢
for partnership between Government and key staklen®l for mainstreaming, commitment an
innovation. Biodiversity is essential not just togrove environmental quality in cities, but alsompotes
health and well-being of their inhabitants and abcapitall*?.

3.2Experiences from Dunwell Enviro-Tech Holdings: Sewge and Industrial Wastewater Recovery

N B o e B o S B e o

One of advanced environmental technology firms ataa during the Annual Forum is Dunwell Enviro4
Tech Holdings Limited. Established in 1993, Dunweds come to stand for advanced technology, hlgh
quality and excellent customer services. Dunwedl taptured the booming of Hong Kong economy aid
lived through various economic and political cycl€sirrently, Dunwell business covers oil, solvest r%
refinery, manufacture, trading and marketing ofricémnts, environmental-related technologies, pregis %
of metal components, industrial equipment, lubimgawil analysis services, and specific chemichis. £
view of the extreme and uncertain weather, the Idpmeent of innovative and practical solutions 0@
water management is essential. The speaker exaraimbdhared with participants various technologigs
in recycling and reusing wastewater in both indakénd residential sectors in Hong Kong and Cktha

»

(1) Development of Zero Liquid Discharge Technology foResource Preservation

T e e -

Dunwell is taking market advantage from increasiagional stringent environmental regulations, i
particular in Mainland China. In fact, China pubksl a development plan for energy saving Wil?
stringent environmental protection in 2012. Onethef key areas in this plan is wastewater recycliig
driven by strict regulation on wastewater dischafgkearmaceutical, petrochemical, energy and fo@d
industries are the main targets on the highestdatanof such regulation well known as Zero quuni
Discharge (ZLD)?.

While most of industrial processes generate a wadex stream, the objective of a ZLD system is
recover and reuse all water, to avoid emissiong. rHEstriction of wastewater discharge requires wa@
recovery processes involving biological and cheirieatment, membrane filtration, concentrationg ar}
finally evaporation. The process is briefly desedtbelow:

i hatan e

-Pre-treatment: the wastewater is filtered usingnim@ne technology such as ultra or Nano filtrahod
then through the Vibrating Membrane (VMAT); the wematstream is thus directed through poro
membranes into a permeate.

Bt b e e
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-Evaporation: concentrate from filtration enterrane concentrator which is a mechanical evaporalb
using a combination of heat and vapour compressicgvaporate the brine solution, resulting in a Wgt
sludge.

-Crystallization: the crystallizer converts thedsle to solid waste with high pressure steam whictinér
evaporates the water and facilitates formationrgétals. Any remaining water should be therefoezaal
enough for reuse.

I 0 0 e e e e -

The solid content known as ‘salt cake’ can thewlisposed of according to its constituents, whickum
depends on the nature of the original industri@icpsses. For the most toxic type of wastes such;as
biocide concentrate from the pesticide or pharm@cadundustry for example, incineration is usudihg ﬁ
safest mode of disposal. Some hazardous wasteecaadied in a specific waste treatment unit ssch a%
hazardous waste treatment plant. Unfortunatelyetitgpes of units are not widespread in China anid
eventually the hazardous waste may be disposedlahdfill. Less hazardous waste from power plamts
the other hand can be disposed of to landfill. drercases, the waste is homogeneous enough to: be
considered as a by-product and can be reusedIyliescindustrial salf'.

S

Lt 8

The process is relatively energy efficient. Morepv® save costs and reduce the capacity need%d
comprehensive water audits are usually performeidhwéilso ensure that the system deals only with the
most polluting streams. Installing ZLD technologytherefore often beneficial for the water managﬁme*
encouraging operating departments to detail watsage, avoid wastage and spur recycling q-y
conventional and far less expensive solutions. Hewevhen considering ZLD, the capital cost nea&yssét
for installing an evaporator and crystallizer cam frohibitive. Dunwell has developed approprlatﬁ
software to optimize related cost and accessorgsi@e

I

Currently, Dunwell is operating such technologyMainland China (Fig.8). As stated by the speakas, i
a great chance for Hong Kong environmental indutgtrgrasp such business opportunity and connect*to
the Mainland markéf'.

Fig.8 ZLDlét Plant for Coal Gasification in China
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(2) Implementation of A-JET Aeration Treatment Technhology

e o e 0o oo e e B0 e e o B e

A-Jet aerators are applied across a wide rangeat#rywvastewater and biosolids treatment applinatio
Their primary purpose is to transfer oxygen to ligeid or sludge (Fig.9). Technically, A-jet aerato
works through aspirating technology by simultanépirgroducing large volumes of high kinetic energy
liquid and air through one or more jet nozzles. Tilgh velocity liquid exits the inner, primary jahd
rapidly mixes with the incoming air in the outet. j€his intense mixing and high degree of turbuéeirmc
the gas/liquid cloud travels outward from the jietng the basin floor prior to the vertical risetbé gas
bubble column to the liquid surface. A-Jet aeratmase high oxygen transfer and higher alpha valu
compared to other aeration devices. Jet nozzlermgpesses can vary significantly without major cgas
in oxygen transfer efficiency. A-Jets also providgh energy efficient off-bottom solids suspensian.
Jet aeration technique can replace the air blow@ompressor by a centrifugal pump and nozzle whi
. . . . . . 4
provides 50% energy saving with the same amounaidfow. In short, jet aeration systems for
wastewater treatment come up with following beséfit

et i e 0o oo T B0 e e B B e B

-Eliminating tank bottom diffusers and replacement
-Low installation cost

-Low energy cost

-Low maintenance cost

-High oxygen transfer efficiency

-Long-term and stable efficiency

-High mixing capacities, without extra mixing anxtra oxygen supply (anoxic periods)
-No aerosols

-No pre-cooling of the aerated liquid

-Frost unsensitive

-Low foam formation sensitivity

-No moving parts in the aeration basins

-Very suitable for use in deep aeration basins
-Obstruction unsensitive

-Reduced off-gas volume

-High process performance

-High corrosion and abrasion resistance
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Fig.9 A-Jet Aeration Technology

(3) Development of Wastewater Vibrating Membrane Teatment

Boe-Sie e B0 oo T B e e BB e S e

The membrane technologies have been one of theusedttechnologies for the treatment of water ovi
the last two decades, and are considered as ahigiyperforming system. However, the system alg
presents a common problem, which is the sealingezhiby the residue layers that accumulate on
surface of the membrane during the filtration pescélo resolve this problem, vibratory membranes \/‘
have been developed (Fig.10). The main differemrepared to traditional membranes is that the bad
design is vertical instead of horizontal, which meéhat the space required per unit is less thaotfeer
separation systentd

As underlined by the speaker, the vibrating memésare capable of filtering any type of wastewatet
can treat effluents with a high load of solidsatidition, it is a technology that does not requliemicals
for operation, apart from those that are neces&aryperiodic cleaning of the membrane. In a VH
Membranes system, the liquid to be treated is arimasiobile, circulating slowly between the element;
of the parallel membranes. The cleaning actiomefshear is created by vigorously vibrating thenelets
of the membrane in tangential direction to theatefof the membranes.

e e 0 30 B0 oot e B0 Boe-Boe e e 0o 3K,
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The shear waves produced by the vibration of thebnane, mean that the solids are made to riseeto f
surface of the membrane and that they are oncen ageied with the material or effluent that moves
inside the membrane. This intense shear allowsptres of the membrane to be cleaner, achieving
higher performance than conventional membranes.atbby membranes enable to recuperate around:
of the treated water as clean water that can béiethgr reused. The type of membrane that is us&Ri
systems varies depending on the effluent to bége® very general classification would be asdot:

-Reverse osmosis membranes for the separationtefiala

-Nanofiltration membranes for the treatment of wastter and for concentration
-Ultrafiltration membranes for oil separation ammhcentration

-Microfiltration membranes to separate the biggesticles from a liquid phase

Other important parameters are pressure, temperatonplitude of the vibration and the time of resick
of the material inside the membrane. All of theasameters are optimized during initial tests ardtiaen
recorded in a PLC that controls the system autaalati In addition, the VR is a modular system tisat
flexible and can be modified after installationwibllowing characteristic¥':

-It can be added easily to an existing system fwave the performance
-It can be installed in areas where space is lanite

-It is easy to transport and can be moved frompbaet to another

-It can be installed in multiple systems or phasesa single step

-More units can be added in accordance with theease in production
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Fig.10 WastewatWibrating Membrane Treatment System

3.3 Learning from Mainland China: OceanAlpha USV Applications for Environmental Innovation
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Founded in 2010 in China, OceanAlpha is the leadind largest Unmanned Surface Vessel (US‘%)
Company in the world. OceanAlpha employs more th@M engineers and holds 92 USV related patenis.
OceanAlpha has developed more than 25 models ofsW@¥wing from 1m to 50m. The USV is equippeg
with survey instruments such as water quality praEho sounders, side scan sonar, etc. to condpct
innovative environmental measurement, hydrology apdrographic survey, oceanology investigatiori,
surveillance & rescue and cargo shippifig

I

In addition, unmanned surface vehicles (USVs) lenbntroduced to the oil and gas industry andredfe
a variety of solutions that aided in lowering coatal improving the efficiency of offshore operaﬁong
OceanAlpha has been working with oil and gas custerto provide innovative USV solutions that megt
the requirements of the offshore surveying secfidne. USV are capable of conducting subsea posittjpnig
surveying and innovative environmental monitoriagd can be integrated with a variety of offshorg
payload combinations including: USBL, ADCP, CTD, kikeam Sonar, and sub-bottom profilerst
OceanAlpha USVs can also be utilized in the patrisisions around drilling platforms. The portfolib o
OceanAlpha products and the application scenar@®stown in Fig.11 & 18
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Fig.11 OceanAlpha Product Portfolio
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Fig.12 Application Scenarios of OceanAlpha USV
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(1) Innovative Water Quality Assessment & Samplindgor Pollution Mitigation

I e

OceanAlpha makes unmanned surface vessels (USVs)di@r quality professionals that |nnovat|vel3t
sample, monitor, or survey large areas of wateflasas. The use of a USV reduces the amount of tm:e
labour and equipment needed to collect water qualdta when compared to traditional method§
Agencies have seen more than six times more imprexts in efficiency in comparison with tradltlonaﬁ:
manual methods, while simultaneously reducing bgkkeeping technicians and full-sized vessels Qn
shore. The USV accurately describes and innovatigkicidates the water quality, pollution risksait
aspects, and provides the decision makers witmpatensights for environmental innovation (Fig)13

.Oceanalpha unmanned boat for Q =, .Application case study QcH

Water sampling & monitoring
Easy and quick output of water quality map.

Compact size «———— Video antenna 2km

Weight: 31Kg ‘
Dimension: |
115%75*43cm

Data antenna 5Km

[
.- m»
7 'Y‘ Integrate design of

(cﬁdu(t\vity

P

High capacity
lithium battery
3.5hours endurance

propeller and rudder.
Speed 1.5m/s

PH Temperature Turbidity

Fig.13 USlydrographic Survey Application
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Manually tracking and revealing pollution source®mne of the most arduous part of pollution rentezha
which is often conducted with low efficiency, higbst and would post huge potential safety hazardﬁo
surveyors. As an innovation, the application of anmed surface vessel technology substitutes hun{an
being in working in complex or severely pollutedtaraenvironment and guarantees the high quality ?f
survey data and success of mission with its greattional stability and matured technology. Th§
application of OceanAlpha’s USV is a real technatarevolution to the traditional operation of wat
quality and sewage outlet remediation, which paldidy suits the need of city management
environmental monitoring and pollution investigatiwith potential preventive capabili§.

I e e o I TS

(2) Unmanned Surface Vessels for Hydrographic Surye

OceanAlpha’s autonomous hydrographic surveying lha@et been applied to the mining industry fof

tailing dam ponds and tailing storage facilitiesSEE) and has been employed in more commén
applications such as lakes, rivers, reservoirscaea@ns. The survey way-points and the boat autoatigti g

begin surveying and acquiring online bathymetritadasing its built-in GPS navigation system. USY

surveying technology has been proven to be a giléahative to replace traditional manned surveyi@
techniques, especially those that are repeateddieaily or in hazardous water (Fig.14). Generatir@
quality data, cost reduction and saving human livedke the OceanAlpha solution more appealing {0
mining companies when they make survey decisfons
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.Oceanalpha unmanned hoat for
Hydrographic survey application

Product Features

Communication
range up to Skm

Cruising speed: 1.5m/s
Max. speed : 5m/s
Li-on Battery power
Endurance: 4 hrs
{1.5m/s)

Compact size
Weight: 30Kg

Dimension:

163712Tcm /J\
Payload 15Kg %
Transducer

Size 5-22cm )

s\, cHl

YUNZHOU

\ 4

Live camera In 2km range

Robust material:
fiberglass with
carbon fiber and
Keviar

Obstacle avoidance in
10m

/ﬂi-.\\ Stable trimaran hull
[\ ) design

Oceanalpha unmanned boat for

Q ol
Hydrographic survey application

Yunzkou

Real time data acquisition

‘ Output real time bathymetric data [

Fig.14 USV Hydrographic Survey Application

3.4 Learning from Netherlands: Environmental Innovation at the Port of Amsterdam

The Port of Amsterdam is one of the largest enprgys in Europe. The port management is fully awake
of the port's environmental impact on the surrongdirea and the climate. The need for energy transi

and lower port emissions offers room for new opaties. As a result, the port opts for sustainabie
growth, and intends to be one of Europe's leadusjamable ports by 2030. First and foremost, a
responsible organisation the port management sttivée a role model by minimising €@otprint and
promoting business sustainability. In addition, thanagement works with clients on a platform that
minimizes pollution with environmental innovatioA. summary of the environmental innovation and

sustainability vision at the port of Amsterdam isptayed in Fig.15™.

Sustainable port

Energy transition
and circular economy

4

r

Environment and the Clean and

surrounding area

v

safe shipping

Responsible
supply chain

«f Work and knowledge ﬂ

Fig.15: Sustability Vision of the Port of Amsterdam
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(1) Energy Cycle with the City

Renewable energy sources are becoming an incréasesistic alternative to a number of fossil feiel
(especially with regard to electricity generati@amd are quickly acquiring a place in the energyesgs
The port's connection to the city offers an effeetbasis for an energy cycle that converts wasigsfl
from the city into new raw materials and fuel. Thain objective is to use energy and waste intallige
to achieve a cleaner ecosystéth

(2) Shipping Cleaning and Drastic Emission Abatemen

Emissions produced by shipping in the form of sulpmitrogen, particulate matter and g@present a
significant share of emissions in and beyond the f@gion. Particular attention has been paid tabia
water, underwater noise, ship waste, the degassinglatile organic substances and ship recyclin
Shipping is significantly cleaned in order to con to represent a sustainable solution to logrsteds
and legislation. The port authority potentially erds sustainability and thus makes a contributiothé
policy reform.

The authority aims to reduce G@otprint by 25% in 2021 in comparison to the legé 2014. This
implies a reduction of 591 tonnes of €@om 2,364 tonnes in 2014 to 1,773 tonnes in 20Rybrid
company cars have been thus introduced. The podirgls renovation resulted in a significant retioic
of greenhouse emissions and heavy air pollutants.

The modernisation of the feet also representedjarraantribution to the reduction of emissions 26,
a pilot programme of sustainable fuel has beenclagah with 30% mixing hydro-treated vegetable odlfu
(HVO, using cooking oil) for the patrol vesselssuking in a direct reduction of 14% of G@duction.

(3) Development of Sustainable Energy Supply

I 00 0 0 00 00 00 00 0 ST 0 00 00 0 e o

Sustainable energy supply development of the pbrAmsterdam is achieved using a step-by-st
approach, in association with clients and partrigng. aim is to gradually shift the balance betwkssil
fuel and non-fossil fuel cargo by increasing tharshin renewable energy and other non-fossil f

%&é&b%{%

markets. Significant progress has been made igeheration and storage of solar and wind power. Tge

aim is to have 100.000 mz of solar panels instaketthe port. 4
&
F

The port is able to supply sustainably generateggnto all clients. Together with the Municipaliby §

Amsterdam opportunities have been found for irstiath of more wind turbines in the port region. I
2012, a joint Westpoort Wind Vision has been egthbt with the municipality to provide new searcg
locations. Following a provincial moratorium in Z)Xhe port authority was able, along with Wlndgroe*
Holland and Waternet, to submit principle applica to the Province of Noord-Holland for thq:
development of new wind farms in Westpoort. It cgmms new rows of wind turbines and additions to,
the reBIacement of, existing rows. By 2021, the pons to achieve a wind power capacity of 100 Meqa
Watts

With a collaborative power, the port management baged supply, demand and technology b
developing a smart grid: a flexible, decentralisgtergy infrastructure in the port region. A prime
example is Clean Capital, a cooperation partnertiefpveen the Port of Amsterdam, Afval Energi§
Bedrijf Amsterdam (AEB) and Waternet, which focusesinnovative projects in the field of sustainablg
energy and raw materials.

I e

This resulted in the supply of the developmentrekg and sustainable energy sources in the patait
was requested and approved for 15,0600fmsolar panels on the roofs within the port il@0In 2017,
this a[tlrﬂount has been doubled to 30,060 By 2020, the port is aiming to achieve 100,000afwind
farm'.

Lt 8 L 0 i L L U 8 i 8 i L A 0 8 L 0 8 i b i 0 L i L D 8 L 0 b b i L 8 R L 0 8 L U b B i A 0 L L D L8 L i b b i 0 0 i L 0 L8 L b b i 8 i i 0 L D b i 0 i i L L 8 U L b i U A 8 i i 0 L L L D b b i L 8 B 0 L L L U 8 b S 8 LB L U 0 L8 LB e L A

I I e e -

bhhbbbbbbbbbbbbbbbbbbbbbbbhbhbhbhbbibbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbhbhbbbbbbbbbbbbbbbbbbbbbsbbiidsish



0o 30300 0o 00 30e e300 0o 300 0o 0030 B 3000 oo 20300 30t B 003000t e 30300030 e 20300 3000 B 300030000 B 0300000 e I 2000 0ot 300000t 0300030 e I 30003000 30Tt e 300030000 e 0300030 e 2000300 30Tt B 30000000 B 0300000 e I 3000 0ot 2000300030 B 30030000 Bt I 30000 30 0030000 e 030000 Bt 30300 00 3000300t e 0030000 Bt 3000300 300 300030t B 030000 B e 3000300 e e e e e e e e B

Ll R i 8 i A U 8 i i 8 L 0 L8 L b i 0 L L D 8 L L b i L 8 L A D 8 L i b i 8 L 0 8 i b i L 0 L D 8 i b L 8 8 i D 8 S A b i A 8 L L b L8l i b i U 0 8 L D 8 b i U b i L 8 R L 8 b i A B L L 0 LR L L b L8 B S L A 8 e

FY YTV R VPV YN YNy Yy Yy Y e sSSP o P E S PP YV R VYV PV YYYY Y

THE HONG KONG
E INSTITUTION OF ENGINEERS

T E I E M B &

»

Environmental Division

W 2

(4) Switching to Biobased and Circular Economy

#» B T S

The port Authority has achieved significant invesiits that were necessary to switch to a biobased &
circular economy and align the supply and demandastte flows. New business models and mnovatloﬁs
enable the port to convert raw materials or waste energy and retain them in the industrial cyeién
installation of necessary infrastructure.

I e -

Various recycling processes have been introducedvéste recovery. For example, Waternet extracis
phosphate from urine in sewage water to produd#isger; Orgaworld Biodiesel Amsterdam, NOBA ancf

Rotie convert cooking oil and other organic waste green power, biodiesel and heat, to heat thmxlssai

of homes in Amsterdam. Enhancing the value of wistes from the Metropolitan region and the city a$
much as possible in the port is an important goalovative joint research has been conducted deaars

pipe network, processing technology for fluid wasted the production of biobased materials a
chemicals. Concretely, the port aims to achievé 2&ctares of new land to start-ups with innovati
concepts in the biobased and circular economy By 28.

-

2>

(5) Innovative Green Deal for Water Pollution Prevation

%*%b%*%*%b%*%*ﬁ%

As part of the Innovative Green Deal Ship WasteiGhthe port Authority strives to limit the amouoit
waste on board along with Dutch seaports and gaeners (including the North Sea Foundation aed th

Central Government) by focusing on waste preventionphase-out water pollution. Enhanced

improvement of plastic waste and other wastes rgprtin the boarder and within the port has begn
achieved. Since January 2016, skippers can hatiteinwaste at Dutch ports for free. A total of G
m?3 of waste was collected in 2015 for recyclingider to avoid water pollution in the port regith.

(6) Development of Sustainable Procurement

I I e e e

Innovative criteria have been applied for sustdyaesponsible procurement relating to installing
infrastructure, managing the port region and premisA sustainable procurement policy has begn
developed in 2017, involving emission reductioneeyr innovation, material recycling and recover;t
circular economy and social return.

3.5 Learning from Australia: Data-Driven Environmental Innovation

%E}%*%*%%%%%*

CSIRO, Australia’s national science agency, hasnbsdving the nation’s greatest challenges wi
solutions from science for over 100 years. To ter@abetter world for the future generations, CSIRO*
bringing together the innovation ecosystem anddmgl a global applied R&D network of partners nt
government, industry and academia called the D6atwbrk.

T I e

CSIRO’s Data6l1 was officially formed in 2016 frofmmetintegration of CSIRO’s Digital Productivity
flagship and the National ICT Australia Ltd (NICTAYhrough the D61+Network CSIRO align
collective capabilities with Australia’s nationaltérests and help Australia create new technol@pgd
industries that can reach global sddle

(1) Urban Environmental Challenges in Australia

ﬂb%%*%b%b%b%%%%%ﬂw

Australia's cities are dynamic and considered amtegmost liveable in the world, but are facing
growing number of challenges. These include changiopulation and demographics, increasing urb
heat, lacking renewable energy, critical environtaksustainability issues, rising social inequadti
ageing and inadequate infrastructure, growing nesowconsumption and waste, declining housi
affordability, adapting to the impacts of climateaage, responding to technological disruption, etc.

n

-

ég»%»

Climate change threatens the liveability of citiesther exacerbated by fast urbanising coasts evirerst
of the Australian population lives. Cities are fagiincreasing challenges of weather-related disgst
flood, typhoon, which damage buildings and infrasture services including water, energy, transg@ord,

(RSN o NN ———
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MW 2
telecommunications. For example, cyclones and ssurges destroy houses, bushfires rage at the ur@an
fringe, and heat stress, vector borne and othevatdé related diseases pose health risks.

IR -

The impacts of a changing climate add to existingllenges such as urban sprawl, aging infrastractu
population growth, pollution and the loss of biashsity. As the complexity of urban systems mcreasé:
there is a growing role for science to inform arah$form the process of urban development and r@newt

(2) Science and Data for Urban Environmental Innovéon

T I e

CSIRO’s Data61 achieved a strong track record iiveleng scientific solutions to urban sustainabl§
development and resilience under changing climaté disasters. CSIRO’s Data61 applies skills artd
experience to help Australian cities and coastatroanities prepare for the impacts of climate changg;
while also reducing the urban greenhouse gas emissind improving long term sustainabiff

Lt e e 8

A key process is the urban living labs. The ideaudfan laboratories has come from several years#of
informed discussions with industry and governmeyeineies about the future of cities. Urban Livind&a % 3
provide a 'safe space' for collaboration and abéestfor environmental innovation, going beyond
business-as-usual and demonstrating the poteritateynative ways of thinking. To maximise Ieargnn*
and opportunities for innovation, CSIRO is devehgpa portfolio of Urban Living Labs that span agan

of urban development types and environmental cest@aross the country. Undertaking research in reﬁl
world contexts enables the evaluation of the wioleicomes of the labs in terms of empowering tlie
community, delivering integration, and monitoringet broader benefits and impacts of the urbén
innovations testet!

Rt e e

On the other hand, the Insight Team at Data6l asslgmerging environmental trends, drivers alﬁd
scenarios, and applies modelling approaches torgenasights and inform future strategy and policy
decisions. The challenge is to be able to model hdvan system design could respond to the Iocﬁl
climate and tweak this design to achieve climasdiemce with minimum costs.

The Analytics and Decision Sciences program deweb@spoke tools, platforms and models to gather
data analytics, spatio-temporal analytics, riskidmas, multimedia analytics and private data atiesy
CSIRO transforms this data into insights througharcal modelling, quantitative risk and visualisat
technologies. CSIRO’s Data61 also applies operatiesearch, natural data science, artificial iigtetice
and even computational linguistics to show the mmmental innovation opportunities through analys
and prediction$”

(o]

o T oo o

LT Lt

(3) Capabilities and Methodology

In terms of capability, following techniques ancaesiiic processes are applied at CSIRO:

- Spatial imaging technology, including platform dieyenent and machine learning for large scal
spatial inference

« Sensing and data acquisition, data analytics tools

« Machine learning, modelling and optimisation to makedictions and optimise services

- Simulation and analysis of bushfires and floodkelp mitigate environmental issues and disast

« Privacy preserving technologies to allow insiglat®é gained from data sets while protecting
information about groups or individuals

« Automated compliance - using machine learning atdral language processing to check
digitised rules and obligations

S

Australia's climate varies significantly across toeintry, and even within individual states. Urlsanvice
system, houses, transport, building and infrastinecheed to be designed to adapt to their unique
environment. SpecificalyfCSIRO’s research methodology consists of:

bb’bbbbbb’bbb’bbb"NP’NP’NP’NP’NP’NP’NP%%b’NP%b%b%b@b%b%b%b%b%%%%%%%%
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-Quantifying current and future climate hazardpeesally extreme events

-Assessing the risks posed to communities and bsisas, and prepare risk mitigation options foreemér
events, such as coastal inundation due to seariseehnd storm surge, more frequent or severenstor
cyclones, hail events and floods

-Quantifying the role of urban development in cirggtiveable urban and building environment under
changing climate, and prepare options to reducaatspon public health, such as green infrastructure

-Achieving co-benefit of energy efficiency/greenbelgas emissions reduction and resilience to
accommodate the changing climate for homes, bg&land transport

-Developing tools for communities and businessesstablish adaptation capacity with enhanced
knowledge and preparedness in response to the idgarignate.

A typical process for flood modeling as an aspéciimate impact is dsiplayed in Fig.1%

Copiapd Region: Terrain, climate, Adaptation measures:
historical flood events, previous Changes to drainage networks,
flooding studies levee banks, etc

Identify critical flood modelling

Swift: ‘» Simulation outputs:
elements:

Flood modelling software an Flood maps, infrastructure
simulations damage, cost/benefit analysis

Rainfall, catchment flooding,
debris flows

Input data sets: ; e Decision making:
DEM, river bathymetry, historical Fleoding scenarios: Planning, emergency
: : Statistical extreme events OR A

rainfall, river flows, land use, ) management, infrastructure
upcoming extreme events .
run-off investment

Fig.16 Flood Modeling Process

CSIRO works with the Australian Bureau of Meteorology gmduce the most comprehensive set
climate change projections for Australia ever regeh Natural disasters predictions for policy malkee
shown in Fig.17. The projections are based on ftata up to 40 global climate models, developed by
institutions around the world, that were drivenfoyr greenhouse gas and aerosol emissions scenaros
Results have been prepared for 21 climate varigbleth on the land and in the ocean) and for fdisr 2*
year time periods (centred on 2030, 2050, 2070 20@D). CSIRO’s scientists also use results from
climate models that are based on established l&wsysics. Confidence ratings for the projections a%
based on following lines of evidenk
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-Model reliability at simulating the past climate

-Consistency between models regarding the projeutaghitude and direction of change
-Results from relevant downscaled projections

-Evidence for plausible processes driving the satad changes, and

-The level of consistency with trends in the oba&ons.
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Environmental Division

|| o &5
I A rising tide

Natural disasters by cause

B Meteorological: Storms - 700

I Hydrological: Floods, landslides and avalanches ik

I Climatological: Extreme temperatures, droughts, forest fires 600
500
400
200
100

1930 82 84 86 883 90 92 94 96 98 2000 02 04 06 03 10 12 14 16

Source: Munich Re

Economist.com

Fig.17 Natural Disasters Predictions Associated vhtDiverse Causes

The projections draw on the full breadth of avdeadiata and peer-reviewed literature to providelast
and innovative assessment of the potential futlineate. A key innovation in the methodology is tnse
of AccuRate model for building environmental resilce modelling. AccuRate can model up to 50 living
spaces and 99 zones within a home; a significaméase from the earlier modelling software. The ahooE
includes a wide range of factors that impact a Bsusnergy efficiency; such as natural ventilatiors,
insulation, air leakage, thermal mass, roof spaseb;floor spaces, skylights, horizontal reflectaie
gaps, windows, and external shading structures sscmeighbouring buildings, trees and fenc
AccuRate allows designers to flip and rotate buaidi which is particularly useful in assessingehergy
efficiency of apartment complexes or large hougingjects. It also includes extra modules that allo
designers to investigate other sustainability patens outside the energy efficiency rating, lilghting,
space heating and cooling, hot water, water usageembodied carbon dioxi

I 0 00 00 0 0 0000 0 0000 0000 0000 0000 00 0 e

-
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The multiple and interconnected challenges are @gdeto intensify over the remainder of this cepturi
requiring a radical re-think of how cities are piad, designed and managed in Australia. Long-
established trends, complacency and risk averstbmoaconstrain urban environmental innovation. T
specific fields of urban sustainability researchkcome are summarized in Fig.18 below.

More efficient Decision support Monitoring and
management of tools to better mitigating

physical manage natural environmental
infrastructure assets hazards challenges

Forecasting
Population and
movement patterns

Addressing
congestion and
optimising transport
systems

Enabling local high- Clean and distributed Better public spaces
value skilled jobs and energy & energy and public
innovation efficient cities engagement

1.City data platforms Improved liveability
and data sharing and other urban
framework indicators

Fig.18 CSIRO’s Urban System Sustainability Researc®utcome
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3.6 Learning from France: Digitalization for Environmental Innovation, Veolia Group

0 I e e

Veolia group is the global leader in optimized gse management. With over 171,000 employeés
worldwide, the Group designs and provides waterst&vaand energy management solutions whléh
contribute to the sustainable development of comti@sn and industries. Through its threg;
complementary business activities, Veolia helpsdévelop access to resources, preserve avalla§)le
resources, and to replenish them. Veolia is engémedntribute to reduce the environmental footpoin
cities, make them more attractive, preserve tharudquality life, and provide efficient public seres.

I e e

Smart environmental utility is now a priority foramy municipalities. It helps to redesign the walyaur
spaces are used and brings together all the akglsblders around a more open and integrated nobd
governance. Veolia has thus developed with big,datart solutions capable of improving waste flo@

control and recovery, water treatment, energy mamegt and empowering citizens and busmessesﬁto
strengthen resource recovéty

(1) Big Data for Innovative Water Resource Managen@ System

Water industry is facing numerous challenges swlaging infrastructure significantly increasing th
risks of failure/crisis, maintenance costs, andrtbed for large investments to renew assets. Matslef
legal constraints and reporting requirements arestemtly increasing, and the water utilities coméirio
face the impact of climate change, especially iasirgg risks of drought and water scarcity. On ttheio
hand, the water utilities are increasingly requitedmeet greenhouse gas emission reductions set
governments.

by

I 00 000 00 0 0 ST 1 e -

Waternamics has been developed by Veolia to integida data sources collected at water utilitieshie
same platform, and enhance ‘situational awarersfssétwork and operations. Waternamics is based Qn
IBM’s integrated operations and analytics platfoemd has been adapted by Veolia to address the né‘ed
of water operators worldwide. Waternamics is coregosf a base platform allowing visualisation oi
integrated data and automation of standard opegratiocedures. Additional modules offer more advdnce
and specialised functionalities to ease operafionthe entire water cycle such@s

9*%*%* ™

P I R

- Drinking water network module - identifying sect®of the network with high potential of failure t
design a prioritised pipe renewal program

~—+

+ Wastewater network module - assisting water wgsgitin operating wastewater treatment plan
identifying surrounding areas affected by wastewaidours and detecting emerging pollutants i
wastewater

fg-»»»%»fy

« Water resources management module - optimisingrtheagement of water resources to minimi
risks of water scarcity and treatment costs

« Energy management module - identifying energy meamesnt issues in the entire water cycle in ord
to optimise energy procurement contracts and msersnergy costs

r

« Wastewater treatment module - detecting inflows anfitrations, optimising the management o
network storages to minimise overflows and priegtasset renewal.

I I e T o e N -

Supporting a population of 1.3 million people, Ly@itance) required a smart water solution thauitet
online sensors on the drinking water network anpda#form integrating data from internal and extderné
systems. Waternamics has played a major role im shiccess. The city was facing the following
challenges including aging infrastructure - appmadely 400 leaks per year; heterogeneous Waier
demand - while the water demand was decreasinigeirSbuth East districts of Lyon, the water dema&d
increased in central areas; increasing customegataipons; climate change - the increasing occag e
freezing episodes and the increase of associatksl of blowing pipes; emerging chemical pollutaritse
Rhone River (one of the main sources of drinkingewan the area) was no longer considered a
sustainable water sourte

a

TN .
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Together with the implementation of thousands ofsses (including acoustic leakage sensors, wa;ier
quality sensors, digital meters, etc.), Veolia Hemmatically increased the performance of the nﬂtwo*
improved the efficiency of the field teams, and kascessfully upgraded service levels to custonters. *
Australia, Veolia is even currently trailing thelwmon with a Victorian water authority and is dtebe
implemented Waternamics in a phased approach athesstate. The water management system %is
illustrated by the Fig.1¥.

b-)"b

-

Operations
Real time intervention

Engineering studies

Customer

interactions and
Reporting

Capital management
planning and optimisation

and automation

¥ ¥ v

WATERNAMICS - Information Management System

9, 53 Predictions
-“” ’ 3 ”f \(-J Executive .L 1 Sta’is‘t!cs
Communications | 1l e
Event Standard Operating " ﬁfjﬂ 2
Procedures

Management
- ; o

866 Data integration - Data harmonization - Data management

Y } ¥ 1 'Z : i L L

a — ._ -
- 9 & 00 = - W
GlIS Custorner Dispatching CMMS  SCADA . -

Informalion Sensors
System Meters

Videofeeds Meteorological Social
data media

Fig 19 Digitaéd Water Management System

(2) Innovative Waste Management System
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Big data provides smart cities with information thie waste flows and pollution that cross them &l r
time for better management and recovery. Big datatelp to optimize the management of resourc
waste, and pollution in real time, and can be acelacator for the circular economyleolia has
developed mobile applications to help citizens meikeular choices about how to manage their wasie
such adJrban Pulse, that references, among other things, all rengctienters, voluntary waste drop- of&
receptacles, second-hand and repair stores, antbth&ood to Go application, which allows retallers*
and restaurant owners to propose products and raeaksduced cost because they were going to pe
thrown away. Waste containers are equipped witts@snto send information to collectors on thefr
weight, fill level, and composition (organic matdsi, metals, textiles, etc.) to optimize sortingl @inus
repair, reuse or recycling (Fig.20).

-

Based on big data, Veolia offers multiple collentgystems adapted to the territorial and econotales
of its customers. Waste of the same nature is gadhia collection centers where it is compressddrbe
being sent to an appropriate sorting or treatmiédt ¥eolia transports solid waste to specializedisg
centers. Many patented processes, such as auttvadsgquential sorting, are used to achieve ragov
rates of up to 95 %. The recovered waste then bes@®condary raw materials for industry. Veoli@ al
recycles complex waste, such as batteries andatéctards®.
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Non-recyclable non-hazardous waste is transpodeihdineration plants or landfills. The incineratio % :
process produces energy in the form of steam whath either supply district or industrial heatmg
networks, or be converted into electricity usingotnes. The electricity generated is used to pawer
national distribution network. Veolia captures thees generated by the fermentation of organic wiast
its landfills. This biogas can be directly delivér® a distribution network, used to produce eleityr

through turbines or engines, or used as fuel forckes. Veolia operates 63 household waste indilogra
plants and 53 non-hazardous waste landfills eqdippth biogas recovery systems.

a%*%

Latan s s

Sewage sludge, green waste and organic waste fiaumseholds or the catering industry, the fo
processing industry or the agricultural sectorramvered by subsidiaries specialized in the treatrof
organic waste. Treatment is either achieved throcmfirolled composting or anaerobic digestion ifi
biogas plants. The compost produced is used aBzfartfor agriculture and the methane generated Qy
fermentation is recovered using the same procedasethose for landfill biogas. Veolia operates 104
composting platforms and 7 biogas pldfits

b%b?&'b%b%b

Smart Waste Management

Fig.20 Smart Waste Management System

(3) Innovative Pollution Abatement

One of the major problems facing cities today adfic congestion and consequently the emissiomuajd
amount of heavy air pollutants and £@®ig21). Based on big data, Veolia offers the pubsi of

reducing urban pollution by rethinking the userahsportation in favour of soft mobility.ogistic chains
are increasingly greener with big data. With thgitelization, companies have all the informatioraib
their stocks and deliveries made at their fingertipustomer availabilities, routes, weather coodsgj
road traffic, etc. Such digitalization allows sthké&lers to adjust their flows in real time and arige
their deliveries more efficiently with less pollori.

Eco-mobility solutions are also developing to allmgidents to travel while minimizing greenhouss g
emissions as far as possible, such as Blablacarfamous car-pooling service, Drivy, which allow
individuals to rent their vehicles to each otheid ZenPark, the application dedicated to sharegads.
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Fig 21 Smart Air Quality Assessment

(4) Digitalized Energy Management

The emergence of smart grids provides Veolia witfopportunity to use big data for enhanced efficie
electricity distribution and promotion for efficiey energy. Smart grids use connected sensors éathak
needs of consumers at different points on the métwibo account in real time. This allows consumers
continuously balance supply and demand as wellpsisnze energy production and storage upstream
The Veolia Group helps cities define a low-carboergy strategy by developing an energy mix tth
privileges the use of renewable and alternativerggnsources: geothermy, biomass, co-generation for
recovery of heat generated by the incinerationoafskehold waste, wastewater plants, etc.

A0 I 0TI 0 00 00000 0000 0 0000 0 0000 0 0000 00 0000 0 000 0 0 000 000 00 0 e
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Veolia has also developed digitalized energy sesvidco reduce the energy consumption arid
CO, emissions of buildings while preserving the com@drtheir occupants. Based on big data, the Grogp
developed an improvement plan including the ingt@h of enhanced energy-efficient equipment, toofs
for monitoring consumption and managing performaasewell as devices encouraging occupants to save
energy. Hubgrade is a hypervision system for bagdand infrastructure energy efficiency monltorlng
service developed by Veolia. Designed as a trubgimted management platform, Hubgrade collects dét
in real time which is analysed by the Group's etpéw optimize the energy usage. This tool allowis
potentially higher energy savings in buildings mmparison to other energy efficiency services an t
market. Veolia currently manages 9 Hubgrade cemterkiwide®

Veolia's energy solutions meet the reliability, kifya availability and cost requirements of indugtr
customers for which energy is a key competitivensesge. The Group optimizes industrial utilitie
regardless of their nature (steam generation, mgpklectricity, compressed air), as well as enersg
related to processes and industrial buildings. BHi®w~s Veolia to help secure supply for its custosn
and reduce their energy and carbon footprint. lanEe, the GreenLys project successfully tested ttle
smart grids principle with 1,000 customers andyfedmpanies in Lyon and Grenoble for four yearse Trt

experiment was based on the use of Linky, a smatemthat will be deployed throughout the entirg

French electricity network by 2021. A summary oblia's digital system is provided in Fig £2
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- Revisiling business models with a service
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Fig.22 Veolia’s Digital Journey

3.7 Experience from Schneider Electric: Digital Transformation for Innovation & Sustainability

I 0 0 I 0 0 0 0 0 0 00 0 0 0 0 300 0 0 0 0 e

As the global specialist in energy management amdnaation, Schneider Electric is committed t

worldwide improvement in connectivity, sustainaili efficiency, and reliability and safety in fives
primary areas including homes, cities, industrimsldings and cloud through the “Internet of THsY E
revolution™ 3

F 3

F 3
(1) Practical Implications of the “Internet of Things” E

F 3

F 3
The recent growth of Internet-connected industaiatl personal devices has been referred to as ihe
‘Internet of Things’ (IoT) revolution. In fact, thitrend is really an evolution that has been undgrior g

quite some time. The key drivers which have acagéder the trend include a broader adherence to oﬁen
standards (such as Ethernet) and technology breaighs in the area of data aggregation mlddleware
This provides new opportunities to drive businesa much more efficient manner (Fig.23). At SChBEId&

Electric, the expertise has always been in fatititaincreased business efficiencies, particularlyhe %
areas of loT-driven operational intelligence, egerganagement, and automatitn 4
&
F 3
Today, Schneider Electric is helping to drive Indy<l.0 smart manufacturing standards. The deeirei‘

measure and compare the effectiveness of objeets thmans interact with is leading to a rapiﬁ
acceleration in data creation, and more visibildythat data. For instance, a plant manager today Iﬁ
access to 10 times more information about his plaah he did 20 years ago. In addition, plant/shctp
operators now have access to data from other legkshop-floor systems. For example weather data qan
be used to predict crop growth, which can then $eduo predict the need for fertiliser manufacigmnt
over the upcoming three months. The fertiliser paidn plan therefore becomes more accurate. IQT
allows plants to now monitor new variables thathia past, were cost prohibitité
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Measurement of vibration on machinery and powesaomption on all branches of the power system ate
some examples of how IoT can be cost effectivelerdaged. These lower entry costs are leading to
explosion of new data - adding a more granularllef/elata on the existing assets. The free-flowyeg ;
structured management of the new data allows stédtets within organisations to improve real-timég
energy and automation tracking in order to cuts;cmhd operate more safety, reliably, and effityert
also helps operators across the globe respondpid changes in market demand in inventive way§
Outside of industry and business, consumers alt twe globe are also interacting with sensors tfﬁt
communicate data. The five core loT-driven compeit=ninclude the followinf:

* Business process efficiency (higher productieityl profitability)

* High asset availability and performance (prestetaind condition based maintenance)
* Risk mitigation and safety (embedding safety imio product designs)

* Enablement of faster time-to-market (securindghlm@ntralised and edge applications)
* Sustainable growth (low G@missions products and systems).

I 0 0 0 e -

Schneider Electric delivers solutions at each &echiral layer: the core of connected field dewcds
(sensors, drives, meters, PLCs, controls, switaf)gélae platform layer (cloud services, mlddleware:,
physical infrastructure architectures), and thepoemise central control layer (remote monltorlngﬁ
predictive analysis, simulation, cloud analytids, )e All of these elements are designed withirabced %
envelope of security (physical security and cyleausity), and open protocols/open connectivity. Sehe £
Schneider Electric IoT competencies have been dpedl over time as a result of millions of doIIar§

invested in research and development and innovation

-

Key enablers

2. Forward-looking skills agenda 3. Ecosystem thinking
Infusing a digital mindset in the Collaborating within the value chain
workforce by making innovation the (e.g. with suppliers, distributors,
focus of training and hiring customers) and outside (e.g. start-
programmes ups, academia)

it

1. Agile and digital-savvy
leadership
Maintaining a strategic vision,
purpose, skills, intent and alignment
across management levels to ensure

a nimble decision-making process

4. Data access and management on innovation 5. Technology infrastructure
Driving competitiveness through readiness
strong data infrastructure and Building the required technology
warehouse capability combined infrastructure to ensure strong
with the right analytics and capabilities on cloud,
communication tools cybersecurity and interoperability
5 < :
AR
Establish clear Invest in use Follow an Fail fast, fail
ownership of digital cases, not outcome-based cheap
investments technologies approach
\ Execution principles ‘

Fig.23 Key Enlabs of the Digital Revolution at Schneider Electrt
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(2) 10T Environments
On a global front, 10T technologies are driving nbusiness models that facilitate a service-orient&d
culture, and new revenue streams are being créateth as the growth of ‘prosumers’, individuals
organisations that are rewarded by utilities fairtladherence to load-shifting requests). Leadimajyests
such as McKinsey & Company ArcFM GIS A powerful exsion of ESRI's ArcGIS® platform,
Schneider Electric ArcFM Enterprise GIS providegraphical, data-rich environment, displaying thé

information utilities need for maximum reliabilignd efficiency. Developed as a complete enterpr|§e
solution for an entire organization, ArcFM GIS effea map-centric, intuitive way to model, deS|grg:,

maintain and manage facility, and land based inédion. Because geographical information is builbin %

the map data, the asset changes and updates aeaptdp operate appropriately under the conditions
the geography, reducing the chance of outagesremeasing reliability for the customers. ArcFM G$S
just one component in the Smart Grid Solutions &ud comprehensive toolset created to h
stakeholders efficiently plan, design and reliadyhgrate the grié.

IGEI I o o oo

%%%Nﬁ"*a’

%*%*%*_g%b%*%

With capabilities that include data collection antbnitoring, grid analytics, rules-based econom(t
decision making tools, and the ability to integraté¢h traditional business software, the Schnelder
Electric Smart Grid Solutions Suite can help thétytiransition into a next-generation energy po®r.
loT enables higher levels of collaboration, charthesvay goods are produced, and influences theofvayt
mobility, work, and convalesce at hospitals.

St e

(3) 10T as Potential Driver of Sustainability

00 0 0 e e e

Corporate sustainability programs of the past warely successful due to difficulties in implemditua
and measurement. Schneider Electric’s loT capagsilitave helped to change all of that. By estainiish £ :

robust smart monitoring of water and electricitgets, a baseline can be established to track heseth*

resources are consumed. Sustainability plans can be built on accurate consumption data so thgt
measureable improvements can be executed. As neatdiimachine, machine-to-people, and people- tb

people interactions occur with more frequency, 2owed to evolve that help all participants maksase % 3

and good use of this avalanche of data. Schneilbetrie has the tools and expertise in place ttmrass*

that “Life is On!” for customers and partners asrake globe. Schneider Electric now has tiﬁ
technologies and expertise in place to realisshitged goals of growth in innovation, better openai
performance, improved safety and security, andaedenvironmental impact (Fig.24).

Enginearing cosis and me optimization 809

Commissioning costs and time optimization B0% 29%

Invesiment costs optimization S0%: 23%

Energy consumption savings B5 %% 249

Enarmy costs savings B0 28%

Equipmeant avallabliity and upiime S05¢ 22%

Maintenance coasts optimization 28°

GO, footprint optimization
Time o market optimization 21U e 115%
Decrease In occupant comforl-related Incldaents 33 24 %
Raturn on investment

D.75 yaar 5.3 years

Fig.24 Power Digital Transformation at Schneider Electric
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(4) Smart Building Management Innovation

Dottt

I 0000 0 0000 0 0000 0000 0 0000 0 0000 0 0000 0 0000 0 0000 00 0000 000000 000000 0 0000 0 0000 0 0000 0 0000 0 0 0 e e

From design, through integration to commissionBghneider has developed EcoStruxure building based
on IoT that brings best-in-class engineering egficly to buildings (Fig 25). Combined with the asssd
energy performance services, Schneider enablésndesfficiency of your building ensuring produdtyw

and comfort for occupants.

Building management is getting easier and more poiwtanks to innovative technologies. Learn how
connecting devices with software and services maddmsy’s buildings and their occupants work smarte
and more efficiently.

]

In today’s digital world, power distribution in Bdings is undergoing a fundamental and irreversible
change. EcoStruxure building enables improved dagaly operations, allowing you to track energy use
and potential for energy savin@s

Ecogtr“"“re" for Building

Innovation At Every Level

EcoStruxure™ Architecture

Apps, 4 & ; | | Other
AHHMEJS& g [ : ' " ol ‘ = & : Schneider Electric

and Third-Party
Services Connecled Services

Other
Schneider Electric
and Third-Party
Integration
gLt
Property Managament
Visilot Managemanl

2
-
3
0
0
¢
§
Q
s
£
§
a.
%
T
-
w

Cloud and/or On Premise

Connected z = B Thirg-Pary
Products . o u s ' Connected Products

UEFM sum

Fig.25 Smart Buildinglanagement at Schneider Electric

(5) Innovative Water and Wastewater Management

More stringent water quality standards force Wé&eaNastewater companies to invest in new treatmeﬁt
technologies and processes. Water & Wastewater @oiep need to invest constantly to replace plpes

refurbish and expand their treatment plants. Wé&t&Wastewater plants need to reduce operating costs
while facing less capital available to invest inmiafrastructure or renew older plants. Weathevalmi

events are threatening the resilience and capafityater & Wastewater infrastructure. The ne
generation of personnel has created the need éaligbive anal]yS|s and decision support systemsdero
to operate and maintain the Water & Wastewateagtfucturé®
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Advanced water utilities monitor their distributioretworks acquiring data from network criticaE
points (ie. production and storage points, inlefsdastribution zone, etc.), and making thent
available in real time to operators in a centralisSCADA control room. The Water Networki
Optimisation solution enables operations managexs @ntrol room operators to manage thel

P

network in a more informed manner By $
&
F 3
-Incorporating virtual sensors apprising operatirsiydraulic and water quality parameters at arﬁ/
point of the distribution network, thus enhancimeglrtime supervision in SCADA. ;
&
F 3
-Evaluating the evolution of water network behavioand identifying potential issues regardlné

levels of service breaches (in terms of pressueewquality, etc.) over the next hours and daysi

-Analysing the results of an alternative what-iesario and comparing it with the business-a
usual scenario -without having to rely on hydrawdimulations run from other departments.

-Analysing a complete set of key performance inthcs (KPIS) on energy usage, networ
pressure conditions, and water quality.

S R e S A RS

%*%é;

With a vast water distribution network (Fig.26),ig imperative for water utilities to have a
overview of their entire network in real time amd“future time.” Water Network Optimisation is
able to trigger alarms associated to potential aaoes detected by simulations. This enabl
operators to be warned of current critical situasian the network so that immediate actions tp
prevent or mitigate service disruptions can be makeith enough lead time. The digitali
transformation also enables:

&

-

-Quicker and improved operational awareness, inagdearly warning on deviations from
expected levels of service

T e

T T

-Transformation of a network management approacimfreactive to proactive to events, wit
better operation and maintenance planning for regkuction

-Prioritisation of intervention on network and puimg stations

Eib%b%b%b%b%b

-Improved control room user experience with vissafion of contextualised operational data a
enhanced alert management within an operator-flie@@€CADA environment, without having to
switch between applications.

Fig.26 Smart Water Management Innovation at Schneier Electric
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4-Business Opportunities & Competitiveness of Greemnovation

4.1 Development of Radiant Ceiling Plus Fresh Air @stem (RCF)

(1) Company Profile

0 00 00 0 e

Elevating Hong Kong into a regional hub for innawat and technology development has been the
vision since our inception in 2002 during its foatidn. Throughout the years, the company hés
cultivated a fertile ground for innovation and techogy ecosystem. The company channets
supportive initiatives and resources to five mapehnologies clusters including blomedlca$
technology, electronics, green technology, infolim@atand communication technology, materi
and precision engineering. The technology clusterstribute to devising innovative solutions fo
three platforms in focus smart city, healthy ageamgl roboticd™®.

(2) Characteristics of Radiant Ceiling Plus Fresh & System (RCF)

%*%b%b%*%b;‘%&‘

In accordance to its innovation vision, and in limgh the promotion worldwide of carbon- neutrak
technology development, AirStar Air Conditioningchaology Group (HK) Ltd has developed the:
“Radiation ceiling plus fresh air technology (RCRhich was granted patents in mainland China, Ho:ig
Kong, Singapore, Japan, Australia and the Européidion. RCF technology (Fig.27) is capable ot
saving at least 40% energy with 60% maintenance @xuction, while attaining better comfort*
level (based on the ASHRAE 55-2010 standard) comgbawith traditional air-conditioning %
systemd*?,

T I -

AirStar is confident that its unique technology as track to eventually dominate the worlc§
market, and revolutionize not just environmentahservation but also health. It is ideal fob‘t
deployment in high density buildings where reduetar elimination of cross infection (espemally‘
in a pandemic scenario) is a top priority. In agditto hospitals, the RCF technology can b?
applied to airports, subway transport, hospitalstels, schools, office buildings, electronic
factories and many other sites in the world.

Chlled!hotkwaterpnpmg { lz{w '/l% ‘)QQZ/ ‘y) LEDIIghnng
oo
Ceuhngsurfacetemperature p / ,@ 1l
BC(134F Supply of dehumldmed air’ Inclined radiant panels for
‘ from gap between panels liht reflection and natural convection
sighta fow S ' Slight air low
Radiant panel removes

Body surface temperature heat from the body

Temp. 32°C(89.6°F)

MRT, 25C(77°F) Even at a room temperature of 28°C (B24°F),

Return air the radiant cooling and soft breeze can provide

the same comfort level as a room at 26°C {78.8°F)

i L 1 JI,fUnderﬂcor returnair L
' )’ Y ¥
o = W = e oo

Y/ /i 7 Y/

Fig.27 Radiant Ceiling Plus Fresh Air System (RCF)
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(3) Potential Outcome of the RCF Technology

BreBoe- e B B0e Boe-Boe e B B e
b A 8 L8 L8 L 8 8 e e e

5

The RCF uses 7°C traditional chilled water and eslthe drawback of condensation and low radiatid
abilities of the European technology. Only 40%ingilcoverage plus code required fresh air to guaean,
the healthy IAQ on better comfort level, €Content and RH whereas saving installation andabipeg
load by at least 40% compared to conventional @mdiioning system with a sensation temperature
24°C.

oo oo Bte B Do ol Bee B B e

On the other hand, RCF technology can reduce theespequirement by 400 mm compared to VAY
system, save 50% of AHU room area, and contriboteBED certification by more than 20 credits:
Other potential advantages of the RCF are listdnib&™:

*Quiet as there is no fan motor and air sound

*No condensation at panel surface

*System can be designed in both cooling and heatoupe

*Better regulate human comfort level through thexrtal radiation

*Advance indoor air quality by deeply dehumidiffeelsh air and discharge of GO

*Energy expense hugely vary for different heatdfanmethods

*Cooling equipment start-up capacity and regulasibdjty for partial load are particularly vital
*Uniform panel surface temperature

*Higher radiative intensity

Effective air treatment by PAU with super dehurhddition capacity

*Unique and intelligent control logic

*Entirely solve the condensation problem in coléragion mode

*Designed on remote monitoring and operating system

*Excellent IAQ

*No air draught feeling

*Save ceiling void at least 0.3M compared to VAV

*No need for setting chiller plant rooms on the erdpvel of the high-rise building

*Prevent cross-infection due to no air re-circoliati
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4.2 Eco-innovation of Lithium-ion Battery Manufacturing and Recycling

(1) Company Profile

eI e 0o e Bt e B0 e e B e e B B

Green Renewable Sustainable Technol¢@RST) is a Hong Kong based-technology company, hwhi
holds interest in the development of green andaswable energy storage. From breakthrough Wate
based Manufacturing to Recycle, Regenerate andeR@MATMAR) process to Super-safe Technolog;
for lithium ion battery, the company offers its tarsers complete energy storage solutions to meee ths
specific application need?.

e B BB B
PRI I e I I R I e IO I e e e e e T e e e e e

n

GRST aims to provide a platform for the continuexpansion of green technologies in industry, alwa§
thrive to improve safety and performance, promogaistainable circular economy to the market, @tiliZ
competitive strengths of water-based battery marufeng and recycling technology to promote gree
technology development and conduct market-driveth é@mand-led product development that is loy
carbon and resource efficient. Basically, GRST gbvauts sustainability, reliability and performarase
our top priority in our business. The company pdesi total solutions for:

-The production of a green and high-performand¢guih-ion battery with competitive costing

-The development of reliable battery energy stosgtems for the rapidly changing electromotive,
industrial, consumer electronics, and renewableggngtorage markets.

GRST has more than 100 patents/patent applicatiomss various fields including battery production,
recycling, safety and application - fled in US, EThina, Taiwan, PCT. Most of the core patents have
been grantet”.

(2) Innovative Green Manufacturing of Battery

As described in Fig.28 below, green manufacturihigglium-ion batteries creates a sustainable riegc
circular economy which helps to gradually decredegendence on imported raw materials, suppress
price fluctuations of raw materials, and securestiygply of strategic resources. GRST has also ften
disrupti\é%]core technologies that ensure cleanggaeener manufacturing and recycling of lithium-io
batteries™.

Fig.28 Lithium-ion Battery Green Manufacturing Process
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(3) Safety

I e -

Safety is a key consideration for the GRST lithilam-battery. As such, through material and struadtur:
design, the battery safety has been significamtigroved. The safety performance of GRST lithium- |oh
battery is outstanding in both the nail penetragod overcharging tests. For mining applicationRSG :
further improves battery safety through advancedera technology. GRST battery can be charged-'i/
discharged over large temperature rahe

(3) Battery Lifepan
GRST battery life expectancy has a range of >5@@(es depending on applications described as fallo

*Energy Storage System (eSS), >5000 cycles witls-88pacity retention
*Electric vehicles (ev), >3000 cycles with >80% aeify retention

*Consumer electronics and power tools, 1000-156Gsywith >80% capacity retention
(4) Green Recycling System

The proprietary water based lithium battery mantufidieg process leads to simple recycling, genemnatio
and reuse. The green recycling process (Fig.29uats for revenue boosting, high recovery rate, low
energy consumption, closed-loop process, greersastdinable treatment.
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Fig.29 GRST lithium-ion battery Green Recycling Praess

(5) Comparative Advantages of GRST Battery

-)"b-)"b-)"b-)"b-)"b-)"b-)"b-)"b-)"b-)"b-)"ﬁ'-)"b-)"b-)"b-)"b-)"b-)"b-)"b-)"b-)"b-)"b-)"b-)"b-)"b-)"b-)"b-)"b-)"b-)"b-)"b-)"b-)"b-)"b-)"b-)"b-)"b-)"b-)"b-)"b-)"b-)"b-)"b-)"b-)"b%b%b%b%b%b%b&%b%b%b%b%b

GRST Batteryis a completely ecological lithium-ion battery, whi generates no pollutants in the
production process, and which is totally recyclalite every part. Sucha novelty will certainly:
revolutionize the world of portable devices. Keyatages of the battery are described below:

-Potential CQ emission saving

I e o
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-Uses only water and water-based binder (NMP-free)

-Potential saving in capital cost: no expensiveesat recovery system or large-scale dry room necgss

&%%%*%*%%%%%*%*

-Creates better manufacturing environment for wirke combat the adverse health effects of using®N
and PVDF

Detailed description of the comparative advantage€3RST Battery with the conventional manufacturin
is displayed in Fig.36.

CAPITAL A Lepge-scale diy m._m_. & hurridity- A Small-scale dey reom &
canlrolled environment [Z0-40% af woLal humldHy-controlled envitonmen!
ENPENQ'TUHE factory spacs) anly (=3% af talal factory space)
B, NMP salvent recovery syilem nesded B. Mo HMP {alvent fecovery
Vyslem feeded
A. High operating temp. {=90°C| for &, Low aperating temp. (40-60°C)
ENERGY e Eeiel
wlectralyte drying for slectrolyte drying
CONSUMPTION B Large humidity controfled wystems B &mail humidity contralied

C.NMP selvent recovery systems

-'.:.l;_hll‘h.'
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C.Ho NMP salvent recovery

systems neaded

ORGANIC SOLVENT NMP /

FLUOROPOLYMER PVDF YES NO

Fig.30 Comparative Advantages of GRST Battery witlthe Conventional Manufacturing

4.3 Al and Big Data Analytics for Smart City Infrastruc ture and Environmental Management
(1) Company Profile

Founded in 2000, ClusterTech Limited is committedptoviding value to clients through advance
computing technologies including Cloud, High Perfance Computing, Al & Analytics and Big Data:
ClusterTech Limited provides a comprehensive raofyservices and products to solve problems
massive data processing, large-scale computingdemth analysis, artificial intelligence, an
uninterrupted service. The company business aredsde financial engineering (investment analysi
risk management, derivatives pricing, etc.), bussnatelligence (sales forecasting, customer manage
inventory management, etc.), environmental sciefweather forecast, heavy rain and turbulen
forecasting, analysis and prediction of polluti@tg.), smart city (information gathering, infornuati
analysis, optimisation and management), and inteapelications (massive image processing, vid
storage and delivery). The company also providdsipgloud, private cloud and hybrid cloud soluson
for businesses of all siz&5

b"D"N&%NNP’D"NNP’D"%%b’%%%b’%%%*%%%*%%%*%%%*%%%*’NP%b’%*’D"NNP’D"NNP’D"NNP’D"NNP’D"NNP%*%%%*%%%*%%%%%%m#%%%*%
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g-»%»%m»%

I e

ClusterTech has enjoyed years of steady growtleneig its business from its Hong Kong headquartqrs
to Mainland China, Taiwan, UK, Canada, Australial eéingapore, and provided modern computi
products and services to hundreds of national atefnational institutes and companies (refer to oﬁr
customer list). ClusterTech has branch or repraesestoffices in Sydney, Australia, Beijing, Shaagh
Xi'an, Guangzhou and Shenzhen to provide local sttgp clients. Group members of ClusterTech

AR R RN R
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include ClusterTech Investments (HK) Limited, Fendgia Limited, CTE (HK) Limited, CTAccel
Limited, ClusterTech Beijing Limited, LianYuzZhiDaethnologies (Beijing) Limited, Unimeteor (Beijing
Technologies Limited, CTData Limited and ClustecHieology Australia Pty Limiteff!.

(2) Development of Artificial Intelligence and Bigdata

Atrtificial Intelligence techniques have been arotdoddecades but are only being proliferated duthéo
availability of computing resources. Artificialtelligence (Al) is not a single technology; it is@ancept
that encompasses a variety of technologies (FigiBéuding natural language processing (NLP), shee:
recognition, and machine learning platforms. Witbreasing interest in corporations regarding Ag¢ré¢h
has been a corresponding increase in Al relatedusts. Machine learning has also already been made
possible due to the availability of big data, whishgrowing exponentially due to the advancement éf
Internet of Things (loT), where easily-deployed s®@s can provide measurements at unimagined speied,
and edge computing on devices like smart méters

oot 300 300 0o Bte B 300 B0e-Boe- o B 300 30e Boe- e e Braheeoe e B0 Boe-Boe-Boe- e B e

LS i A 0 L i A U U S L L A D L e A B L L e e

BB Do

ARTIFICIAL INTELLIGENCE

Engineering of making
Intelligent Machines and

Programs MACHINE LEARNING

Ability to learn without

being explicitl
e DEEP LEARNING

Learning based on Deep
Neural Network

Fig.30 Development of Artificial Intelligence atClusterTech

On the other hand, inventory management is alwaysaHlenge for retailers as it involves multipletjes

and it is hard to optimise inventory levels oveffedent products and stores. ClusterTech’s custedni
inventory management solutions are based on retageration characteristics and sales records. By
setting inventory rules and considering all partiegolved, inventory optimisation uses artificial
intelligence and data analytics technology to deara optimise the inventory level in differentretg as
well as automate inventory transfer.

Throughout big data and 10T, ClusterTech contributéo increase business productivit
momentum; reduce out of stock frequency, save buyee with 100% logistic and operationak
compliance; achieve real time performance; makelinstrategic decisions; improve user experience;
increase workforce productivity and reduce labastg. The takeaways of the digital transformatian a
summarized in Fig.31 beloW.
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* The Tesseract
can do a lot
more than we
thought

* Huge enabler of
new loT devices

Edge
Computing
and The
Tesseract

Digital Twin
&
Augmented
Reality

Big Data &
Artificial
Intelligence

A different
way to
visualize

* More data and
computing power
= A.l. everywhere

Fig.31 Takeawayftbe Digital Transformation at ClusterTech

(3) Applications to Environmental Innovation

The digital transformation enables ClusterTech dopaorate business efficiency, energy optimizatios,
time-based rates, theft and leakage detectiondibgilenergy efficiency and optimization, value-adide;
services to business tenants and various demaadafsts (Fig.32). Moreover, air dispersion analyst i
click-to-run online platform that is designed shieally by ClusterTech for air dispersion modelling
analysis. Users can self-operate the platform @degults in a more efficient, reliable and flégitvay.

Developed based on 10+ years Environmental Impasegsment (EIA) project experience and supported
by a large-scale parallel computing cluster, thatfptm achieves calculation speed of modelling far
outpacing existing products with super low pricdlevkeeps high accuracy and stability. Now it poms
modelling for AERMOD Atmospheric Dispersion Modalli System, which is required in Tier
assessment of EIA Reports by Hong Kong Environnmdégaelopment Department (EPD).

Other air dispersion models, such as Caline4 watigally be put to use in this platform. Enviromzé
consulting companies and research institutionseaalty those having tight project schedule, orstho
with limited computational resources can benebinfrAir Dispersion Analyst. For other air dispersios
modelling and also PATH-2016 assessment, we nowigeff-line professional solutions.

The air dispersion complies with guidelinesforced by the Hong Kong Environmental Protectio
Department, ensures accuracy of outputs using @mowlarge-scale computing cluster specifically
designed for AERMOD modelling with zero setup cé®ly computing resources costs (saves up at 80%)
compared to existing products or services on theken®’ .
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Applications of Environmental Management
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Energy Consumption Patterns

Theft & Leakage Detection
Predictive Maintenance
Early Fault Detection

Fig.32 Environmental Applications of Digital Transformation at ClusterTech

4.4 Challenges for Green Innovation Business Competiteness

0 000100 0 0 0 0300 00 0 0 0300 000 00 300 000 00 0 0 00 0 e -

As underlined by most of participants in the Fortime, environmental industry in Hong Kong is in urge £
need of appropriate reforms to foster the develoraed promote green innovation despite of notabfy
significant efforts invested in green innovatiomeTdevelopment of the sector is certainly hampésed £ 3
various obstacles especially in the areas of gpegiblicy, regulations, capacity building, publlc*
environmental awareness, incentives, local mametr@enment, finance and technologies. InvestedrEs‘foi
are found globally insufficient, and local staketes come under criticism for lagging behind it$
neighbours and other comparable European and Asiantries. This situation, not only increases ri

and uncertainty for environmental innovation busgheompetitiveness but also inhibits the rapid @now*
of local demand mark&¢.

Lttt 8 n

Weak demand from local market for environmentalovation due to low environmental awareness @f
customers, lack of information and promotional\attés on emerging green products, technologies aﬁd
services solutions, significantly hinder the depeh@nt of the small and middle enterprises operanng*

the sector. Moreover, despite observed growing @eoygl for Government green procurement, tk;e
consumption of new advanced environmental techmesognd products is still weak. This also curbs tl'fe
interest and motivation for green innovation. Thesrall weakness of capacity building constltutes,‘a
major barrier to the development of the environrakmnovation. Related critical aspects are edooati 4
information, mastery of new environmental technaeg continuous high quality professmnai
development, and research ability in advanced giesshmology development.

St e

IR I -

Obviously, Hong Kong environmental innovation besis is facing serious difficulties to meet an
maintain a world class standard in human capitdl rs@w green technologies and services. As statediby
number of participants in the Forum, green techywls identified as the most important advantage thi
differentiates a company from others in the fiegcebmpetitive market. It is clear that the indussy
highly dependent on technological innovations agetbpment’: *2

I e

In fast growing markets like China, investment dvanced environmental technologies is necessary Eor
Hong Kong companies to hold a comfortable positionfortunately, limited financial resources and
difficulties in banking financing (due to high irstenent risks associated with current market enwiremt)
exert great pressure on the development of Honggksomall and middle companies. Therefore, buildi
up a professional environment with adequate ressuaad all-round skilled stakeholders fully integda
into innovative and rapidly advancing technologic&eds, is crucial for Hong Kong environment
innovation industry to capture regional market apyuaities!’ .
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5-Conclusions & Perspectives

In sum, the development of environmental innovatiroklong Kong depends on the stakeholders’ abili
to boost local market and increase green consumphbicontestably, local potential green |nnovat|ot1
achievements could serve as exportable modelsdagHKong in grasping regional opportunities. WIthIQ
this process, the consolidation and effective immaetation of measures in place with success@l
achievement of existing targets are imperative.irAportant aspect is to enhance regulations on aig di
usage, digital transformation, green innovation larldings, mobility, water, waste, air, energy gsa
energy generation and supply in order to boostdkgansion of green innovation and change t
consumer taste for rapid growth of local environtabmnovation market.

REP%*%*%*%%%*%%

On the other hand, Hong Kong stakeholders must towlards building up the environmental industr
with flourishing innovation, creativity, technolagl advancement and green services. The Forlim
highlighted plausible promising future axes suclgr@en built environment, sustainable circular ecoyn ;
and “Smart City” for the breakthroughs of the eamimental innovation in Hong Kong. However, thQ
adhesion and full commitment of all stakeholderstii@ design and implementation of appropriateqyoli£
instruments and supporting measures appear negégsong term economically successful innovationg
Capacity building for innovation in line with matkdemand requires multi-disciplinary research ogtti
across several disciplines.

mnw»ﬂ?»»

Therefore, new partnerships and closer links betvatgkeholders and educational institutions (botall
and oversea institutions) at all levels, for imprment of information systems, vocational trainin
continuous professional development, support foalsrand middle enterprises, market studies a
multidisciplinary research collaboration, are inmgiese.
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