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ST Engineering has joined forces with Surbana Jurong 
and Changi Airport Planners and Engineers Pte Ltd 
(CAPE) to form a consor  um of Singapore-based com-
panies to par  cipate in overseas airport development 
projects and meet rapidly growing avia  on needs.

Based on research from the Sydney-based CAPA Centre for 
Avia  on, the projected global airport development expen-
diture up to 2058 is valued at more than USD 1 trillion. 

The consor  um plans to develop a comprehensive export 
strategy for this business area with a par  cular focus on 
Asia-Pacifi c markets and ci  es with strong growth poten  al.

It aims to deliver solu  ons that can transform the global 
airport development industry, enhance the effi  ciency 
and security of airport opera  ons, as well as improve the 
air travel experience.

ST Engineering will bring to the table its deep techno-
logical capabili  es in areas such as ar  fi cial intelligence, 
analy  cs-driven command systems, security systems and 
autonomous baggage handling systems. These will help 
to promote safe, secure and effi  cient airport opera  ons.

Surbana Jurong, on the other hand, will off er its full suite 
of mul  -disciplinary services, such as master planning 
of aerotropoli (airport ci  es), large-scale infrastructure, 
services design, as well as building consultancy services 
for the avia  on sector.

CAPE, the lead consultant for airfi eld engineering for 
Changi Airport’s Terminal 5, will complement the collab-

ora  on through areas including airport master planning, 
airfi eld engineering and project management.

Mr Vincent Chong, President and CEO of ST Engineering 
said, “Airports of the future are … less like transit hubs 
and more like mini smart ci  es. Operators have the 
opportuni  es to fully harness the power of new tech-
nologies from sensors to robo  cs and data analy  cs that 
redefi ne the travel experience in an integrated manner.”

The managing director of CAPE, Mr Peter Lee, added, 
“This partnership harnesses the strengths and experi-
ence of three well-established Singapore companies to 
off er bespoke and comprehensive engineering solu  ons 
to airports around the world.”

In the coming months, the companies will ini  ate 
ac  vi  es to expand the consor  um’s presence in target 
overseas markets.

ST ENGINEERING, SURBANA JURONG AND CAPE 
FORM CONSORTIUM FOR OVERSEAS AIRPORT DEVELOPMENT PROJECTS

(Le   to right) Surbana Jurong Group CEO Wong Heang Fine, ST Engineering 
President and CEO Vincent Chong, and CAPE Managing Director Peter Lee 
at the MOU signing ceremony for the consor  um. Photo: Surbana Jurong

Fourteen company agreements were signed at the 13th Singa-
pore-Zhejiang Economic and Trade Council (SZETC) mee  ng in 
Zhoushan city on 26 April 2018. 

Over 80 government and business representa  ves from 
fi nancial services, logis  cs, oil and gas, professional services, 
real estate and wholesale trade went on a business mission in 
conjunc  on with the mee  ng. 

Zhejiang has a vibrant private sector and is at the forefront of 
innova  on in China. It ranked fourth in China in terms of GDP, 
which hit SGD 1.08 trillion in 2017. Bilateral trade between 
Singapore and Zhejiang increased 24 per cent to reach SGD 5.2 
billion the same year. 

During the business mission, several MOUs related to urban 
township development were signed, such as an MOU between 
CapitaLand, Surbana Jurong and Zhejiang Communica  on Invest-
ment Real Estate Group to develop the High Speed Rail New City 
in Jiaxing, and a joint venture between Anacle and Enjoytown to 
co-develop smart city and township management solu  ons.

On the e-commerce front, Mapletree signed an MOU with the 

Zhoushan City Government to develop an interna  onal logis  cs 
park serving the demand for interna  onal e-commerce, cold 
chain distribu  on and interna  onal logis  cs. 

YCH Group and Forchn Holdings are also working together on 
supply chain service off erings for Southeast Asia and China, 
including e-commerce and omni-channel logis  cs. 

An agreement was signed to launch a Belt and Road Ini  a  ve 
private equity fund to develop and acquire logis  cs assets for 
e-commerce and other industries in key ci  es along the Belt 
and Road, par  cularly in China and Southeast Asia. 

At the same  me, energy trading fi rm Glencore Singapore and 
Zhejiang Petroleum will establish a joint venture in the Zhejiang 
Pilot Free Trade Zone to conduct and promote oil trading in the 
region. 

An MOU was also signed with the Zhoushan government to 
collaborate on the marine bunkering value chain. 

The mee  ng was co-chaired by Ms Sim and Zhejiang Vice-Gov-
ernor Zhu Congjiu, and supported by Enterprise Singapore.

MORE OPPORTUNITIES FOR SINGAPORE COMPANIES IN ZHEJIANG
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PUBLIC CONSULTATION CONDUCTED ON 
ENHANCEMENTS TO UNMANNED AIRCRAFT REGULATIONS
The Civil Avia  on Authority of Singapore (CAAS) intends to intro-
duce enhancements to the unmanned aircra   (UA) regulatory 
framework. The review of the framework is based on CAAS’ three-
year experience with its implementa  on, as well as interna  onal 
benchmarking and feedback from UA users in Singapore. 

Specifi c areas being reviewed include the UA opera  ng guidelines, 
pilot competency requirements, as well as requirements for UA 
with total mass of more than 25 kg. 

Mr Kevin Shum, Director-General of CAAS, said, “The rapid 
growth in UA ac  vi  es benefi ts both the users and the economy 
but may pose risk to avia  on and public safety, par  cularly in 
Singapore’s highly urbanised environment. While we are keen 
to support the fast growing UA industry, this always needs to be 
balanced against the need to maintain high levels of avia  on and 
public safety.” 

According to the authority, 1,137 ac  vity permits for drones 
were fi led in the 2016/2017 fi nancial year, an increase from 
781 fi led in the same  me period the year before. 400 operator 
permits were also issued for the 2017/2018 fi nancial year (up 
 ll February), nearly twice as much as the 215 issued in the 

previous repor  ng period.

A one-month public consulta  on exercise on the proposed en-
hancements to the UA regulatory framework kicked off  on 29 April 
2018 at the Drone Showcase, in conjunc  on with Car-Free Sunday 
SG @ one-north, organised by JTC and the Urban Redevelopment 
Authority (URA). 

Members of the public were invited to provide their feedback via 
the government feedback pla  orm Reach (www.reach.gov.sg).

Drone enthusiasts and members of the public learning about the 
proposed enhancements to the unmanned aircra   regulatory framework 
at the CAAS booth during the Drone Showcase. Photo: CAAS.

To enable companies to  ghten produc  on schedules and 
maximise revenue, Rockwell Automa  on has launched 
FactoryTalk Analy  cs, an advanced analy  cs environment 
that empowers users with the ability to quickly and confi -
dently make informed produc  on decisions. 

These latest advancements were developed to reduce 
the complexity of the opera  ons environment for man-
ufacturers and producers and their employees on the 
ground.

It has been developed for scale, discovering and con-
nec  ng data sources from the edge of the network up 
through the enterprise, and then intelligently fusing the 
informa  on to resolve issues close to the source. 

Rockwell claims that this can enable “near-immediate 
resolu  on” of produc  on issues. Empowered with ma-
chine learning capabili  es, FactoryTalk Analy  cs learns 
the process and looks for trends in the data, proac  vely 
presen  ng users with insights before an issue arises.

FactoryTalk Analy  cs brings contemporary user expe-

rience capabili  es, which are common for consumer 
experiences, to the produc  on environment. Featuring 
internet-like search capabili  es of produc  on data, as 
well as self-serve drill-downs, it allows users to make 
data-driven decisions quickly. 

“Smart manufacturing promises to remove blind spots 
between organisa  onal silos, pu   ng users directly in 
touch with informa  on,” said Mr Blake Moret, Chairman 
and CEO, Rockwell Automa  on. 

“Our deep experience in produc  on applica  ons, cou-
pled with technology that integrates control and infor-
ma  on, provides outcomes of increased produc  vity for 
both exis  ng and greenfi eld sites. Importantly, our part-
ners are taking advantage of these solu  ons to enhance 
the value of their own off erings.”

Originally piloted as “Project Scio” last November, 
FactoryTalk Analy  cs is now available globally. For more 
informa  on, visit h  p://rockwell.lookbookhq.com/
factorytalkanaly  cs.

ROCKWELL AUTOMATION SIMPLIFIES ANALYTICS 

FOR INDUSTRIAL PRODUCTIVITY
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NEW RESEARCH CENTRE TO DEVELOP ADVANCED WASTE TO ENERGY

TECHNIQUES AND KNOWLEDGE IN SINGAPORE
Japanese engineering fi rm JFE Engineering Corpora  on has 
offi  cially opened its Innova  on Centre for Environmental Tech-
nology here. 

Located in CleanTech One, the centre was inaugurated on 24 
May 2018. 

The centre will aim to develop advanced waste treatment 
technologies based on a Research Collabora  on Agreement 
with the NTU, carrying out research ac  vi  es on the develop-
ment of enhanced u  lisa  on methodologies for direct mel  ng 
gasifi ca  on. 

This innova  on centre is a fi rst-of-its-kind for JFE outside Japan. 
It will use NTU’s upcoming waste to energy facility, which fea-
tures JFE’s sha  -type gasifying and direct mel  ng furnace. 

The main advantage of this furnace is its ability to produce slag, 

metal and other 
resources without 
the discharge 
of bo  om ash. 
It has a  racted 
keen interest in 
Singapore as a 
next-genera  on 
waste treatment 
technology capa-
ble of reducing the 
volume of residue 
for fi nal landfi ll disposal.

Through the Innova  on Centre, JFE also aims to contribute to 
the development of advanced waste treatment prac  ces and 
the crea  on of recycling-oriented socie  es.

The direct mel  ng gasifi ca  on furnace under 
construc  on. Photo: JFE Engineering
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The Ins  tute of Technical Educa  on (ITE) offi  cially 
opened a new facility for teaching digital construc  on 
skills on 10 May 2018. 

Located in the new Engineering Design Hub at ITE Col-
lege Central, the Integrated Digital Delivery (IDD) Centre 
is part of Singapore’s drive to transform its construc  on 
industry by crea  ng a highly-skilled workforce trained 
in the latest architecture, engineering, construc  on and 
opera  ons technologies.

Supported to the tune of SGD 4 million by global technology 
fi rm Trimble, the centre will expand ITE’s construc  on cur-
riculum in 3D Building Informa  on Modelling (BIM) design, 
digital fabrica  on and the sustainable built environment. 

It will include architecture, engineering and construc-
 on management so  ware as well as Trimble’s scanning 

hardware. 

ITE will incorporate Trimble’s solu  ons into a variety of 
courses including Civil and Structural Engineering Design, 
Facility Systems Design, Interior & Exhibi  on Design, and 

Mechanical and Electrical Services Supervision. 

The company hopes that access to such solu  ons will en-
able students to be  er understand the technology, with the 
intent to increase interest in construc  on industry careers.

Principal of ITE College Central, Dr Ang Kiam Wee and 
Vice President of Trimble, Dr Roz Buick, offi  ciated the 
centre’s opening ceremony. 

“The IDD Centre will provide students with training op-
portuni  es in the latest digital technologies and prac  ces 
in building design and construc  on. It will also ready 
them to meet the new challenges and demands of the 
built environment sector,” said Dr Ang.

IDD allows digital informa  on to be shared across the en-
 re construc  on project’s life-cycle, between stakehold-

ers such as designers, builders, and facility managers. 
This allows them to work together to improve effi  ciency 
and enhance overall work quality. Increasing its use is a 
key component of the Construc  on Industry Transforma-
 on Map.

NUS RESEARCHERS LEAD EFFORT
TO TURN FOOD WASTE INTO ENERGY RESOURCE

Researchers at NUS and the Shanghai Jiao Tong Univer-
sity have jointly developed an anaerobic digester system 
that recycles food scraps to produce electrical energy 
and heat. 

The team is led by Associate Professor Tong Yen Wah 
from the NUS Department of Chemical and Biomolecular 
Engineering. Dr Zhang Jingxin, a research fellow at the 
NUS Environmental Research Ins  tute, designed the 
system.

The digester, which works like a biochemical stomach 
that breaks down organic ma  er in an oxygen-free en-
vironment, is self-sustaining as the generated electricity 
and heat fully power it and its processes.

The heat is reused to produce hot water, which helps en-
sure that the system is maintained at about 50 degrees 
Celsius. 

Excess electrical energy is stored in ba  eries which can 
be used to power or charge electronic devices such as 
mobile phones and tablets. 

Based on the team’s calcula  ons, one tonne of food 
waste can generate 200 to 400 kilowa  -hours (kWh) of 
electricity depending on its composi  on. High carbo-
hydrate, protein and fat content produce more biogas, 
yielding more electrical energy.  

The anaerobic digester also converts about 80 per cent 
of its input into nutrient-rich digestate, which can be 

processed to 
produce liq-
uid fer  lisers 
for farming 
and hor  cul-
tural needs. 
Housed in a 
6m container, 
the digester 
has been 
piloted at NUS’ Raffl  es Hall since late January this year.

The mobile unit can be parked within two outdoor 
parking lots, has solar panels on its roof to harness solar 
energy, and a tank for collec  ng rain water. 

The team is targe  ng to process up to 200 kilograms of 
food waste daily and will be using the system to test out 
diff erent confi gura  ons. 

They are also studying the feasibility of public housing 
applica  ons for the digester, and are working on expand-
ing the system to meet large scale requirements, such as 
in food centres.

“Unlike compos  ng which is used in a lot of commercial 
waste food digesters, anaerobic diges  on is rela  vely 
odourless, which makes this approach suitable for an 
urban city environment. Our system removes moisture 
and trace gases such as hydrogen sulphide that gives 
food waste its unpleasant smell,” said Prof Tong.

ITE ADDS DIGITAL CONSTRUCTION TO CURRICULUM 
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In its recent fundraising exercise, UK-based Reac  on 
Engines Limited managed to secure GBP 26.5 million, 
with aerospace heavyweights Boeing and Rolls-Royce the 
latest to come on board as strategic investors.

The advanced aerospace technology company is devel-
oping a revolu  onary new class of engine combining jet 
and rocket technologies, known as SABRE (Synerge  c 
Air-Breathing Rocket Engine). 

Mr Mark Thomas, Chief Executive of Reaction Engines, 
said, “These new partners bring invaluable expertise 
in both hypersonics and engine technologies with 
significant access to target markets. This is not only a 
vote of confidence in our technology but also under-
lines belief in our ability to develop a thriving com-
mercial business which will provide strong financial 
returns for our shareholders.”

Apart from Rolls-Royce and Boeing (through its invest-
ment arm Boeing HorizonX Ventures), Bri  sh defence 
contractor BAE Systems also par  cipated in the fundrais-
ing exercise.

The investments agreed to date take the total raised 
by Reaction Engines in the last three years to over GBP 
100 million.

It will support key elements of the SABRE development 
programme, which has the objec  ve of commencing 
ground-based tes  ng of a SABRE engine core in 2020.

SABRE, which contains a proprietary heat-exchanger 
called the “pre-cooler”, is able to cool air entering the 
engine from 1,000 degrees Celsius to -150 degrees Cel-
sius within a frac  on of a second. 

According to REL, this enables aircra   equipped with it 
to a  ain up to Mach 5, or fi ve  mes the speed of sound, 
in air-breathing mode, and Mach 25 in rocket mode for 
space fl ight. 

The funding will also allow the company to accelerate 
its commercialisa  on plans, with proprietary technology 
opportuni  es in motorsport, electric vehicle thermal 
management, waste heat recupera  on, small satellite 
cooling and aero-engines.

BOEING AND ROLLS ROYCE 
INVEST IN HYPERSONIC PROPULSION

SBS TRANSIT DEEPENS TIES WITH 
TAIWANESE PARTNERS TO IMPROVE RAIL RELIABILITY

SBS Transit has signed a memorandum of understanding with 
the Taipei Rapid Transit Corpora  on (TRTC) and Metro Consult-
ing Service (MCS), aimed at strengthening its engineering and 
maintenance capabili  es. 

This will enable the three organisa  ons to “leverage on each 
other’s competencies and experiences in opera  ons and mainte-
nance” through mutual exchanges, study visits, training and the 
sharing of best prac  ces, said SBS Transit CEO Gan Juay Kiat.

The transport operator, whose North East Line (NEL), Down-
town Line (DTL) and the Sengkang Punggol LRT systems (SPLRT) 
have operated at MKBFs (Mean Kilometre Between Failures) 
of 663,000 train-km, 650,000 train-km and 115,000 car-km 
respec  vely in 2017, has introduced a series of ini  a  ves aimed 
at further improving rail reliability

This includes inves  ng in Predic  ve Maintenance Monitoring 
Systems to iden  fy component deteriora  on for rec  fi ca  on 
before they develop into a fault. The areas of focus include 

power, train and track as failures in their equipment are likely 
to aff ect passengers’ travel.

For example, together with LTA, SBS Transit successfully tested and 
commissioned the Automa  c Track Inspec  on system on the DTL 
last year. This serves as a fi rst line of detec  on for track defects.

U  lising cameras, lasers, and sensors, the system is able to 
detect track anomalies such as cracks, missing fasteners, wheel 
burns, corruga  on and third rail sag. Alerts are sent to key 
personnel so that they can promptly rec  fy the issue. 

SBS Transit will also deploy a Diagnos  c Expert System over the 
coming months, which synchronises all the train system logs for 
analysis, enabling it to fl ag out anomalies in train components 
and highlight the probable root causes.

The transport operator is aiming for a MKBF target of 1,000,000 
train-km for its network, set by Transport Minister Khaw Boon 
Wan last July.

Ar  st’s impression of the 
SABRE engine. Image: REL.
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At the Building and Construc  on Authority Awards 2018 
(BCA AWARDS 2018) ceremony, held on 22 May 2018 
at Resorts World Sentosa, Mr Desmond Lee, Minister 
for Social and Family Development and Second Minister 
for Na  onal Development, revealed more details about 
BuildSG, the transforma  on offi  ce for the built environ-
ment. 

Unveiling the BuildSG logo
Also, on the occasion, before an audience of more 
than 2,000 industry guests, stakeholders and partners, 
Minister Lee unveiled the offi  cial BuildSG logo, together 
with Mr Zaqy Mohamad, Minister of State for Na  onal 
Development and Manpower; Er. Edwin Khew, Presi-
dent, Construc  on Industry Joint Commi  ee (CIJC) and 
members of CIJC; Mr Zainal Sapari, Assistant Secretary 
General, Na  onal Trades Union Congress (NTUC); Mr Lee 
Fook Sun, Chairman, BCA; and Mr Hugh Lim, CEO, BCA.

The joint unveiling underlines the tripar  te approach 
towards industry transforma  on and is a wider call for 
all stakeholders to par  cipate in a na  onal movement to 
build the Singapore of the future.

Transforma  on at three levels
BuildSG will comprise three centres - iBuildSG, 
weBuildSG and SGBuilds.

iBuildSG - the workforce is at the heart of the construc-
 on industry transforma  on. The centre will work with 

Trade Associa  ons and Chambers (TACs) and key fi rms 
to upli   the percep  on and prac  ces in the sector to 
a  ract, develop and retain more talent and provide bet-
ter jobs for Singaporeans, especially at the professional, 
managerial, execu  ve and technical (PMET) levels. It 
will also func  on as a career offi  ce and provide support 
for interested individuals and those already in the built 
environment sector.

weBuildSG will be the ‘go-to’ centre for fi rms and TACs, 
as they work on transla  ng the Construc  on Industry 
Transforma  on Map (Construc  on ITM) into detailed 
ac  on plans. Their current goal is to build up exper  se 
in the transforma  on areas iden  fi ed under the Con-
struc  on ITM, namely Design for Manufacturing and 
Assembly (DfMA), Integrated Digital Delivery (IDD) and 
green buildings. Through various ini  a  ves and govern-
ment support schemes, weBuildSG will work with fi rms 
to build up capacity and capability to meet Singapore’s 
domes  c needs and grow to off er their services 
interna  onally.

SGBuilds seeks to bring fi rms together to collaborate in 
taking the Singapore brand of development and con-
struc  on overseas. This centre will support fi rms in their 
interna  onalisa  on eff orts through building stronger 

networks and cul  va  ng deeper  es in overseas mar-
kets, sharing knowledge on overseas opportuni  es, and 
facilita  ng forma  on of cluster-level consor  ums for 
projects of interest. 

The centres have begun reaching out to industry on the 
new ini  a  ves that TACs, IHLs and various stakeholders 
could work on, jointly, to build capacity and capabili  es. 

INITIATIVES ANNOUNCED TO ACHIEVE 
CONSTRUCTION INDUSTRY TRANSFORMATION 

Mr Lee Fook Sun, Chairman, 
BCA delivering the Welcome 
Address

Mr Desmond Lee, Minister for Social 
and Family Development and Second 
Minister for Na  onal Development, 
delivering the Opening Address.

The joint unveiling of the BuildSG logo

BCA AWARDS 2018 was a  ended by more than 2,000 industry guests, 
stakeholders and partners. 
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One such ini  a  ve is the development and implemen-
ta  on of the Built Environment SkillsFuture Tripar  te 
(BEST) Taskforce recommenda  ons.

A  rac  ng and developing a pipeline of talent 
One ITM ini  a  ve to build key competencies in the 
built environment sector was the se   ng up of the BEST 
Taskforce. Since August 2017, the taskforce, comprising 
members from TACs, professional boards, IHLs and BCA, 
has met to deliberate on the needs of the industry and 
how each stakeholder can play its part in equipping the 
workforce with the necessary skills and competencies 
across pre-employment educa  on and training (PET), 
structured internship, and con  nuing educa  on and 
training (CET). This has culminated in a set of recommen-
da  ons to build up the manpower capabili  es to support 
industry transforma  on.

Firstly, students can look forward to an updated curric-
ulum of built environment-related courses infused with 
the new industry transforma  on areas. The taskforce 
recommends the upda  ng of IHLs’ curricula with en-
hanced core modules, new elec  ves and supplementary 
curricula, eg learning journeys, project site visits or shar-
ing sessions on the key transforma  on areas. This will 
be supported by TACs, industry fi rms and iBuildSG which 
can provide training resources to make the curriculum 
more relevant to the industry’s needs.

Secondly, the taskforce recommends enhancing intern-
ships by moving towards six-month structured intern-
ships with pre-defi ned learning outcomes and good 
industry mentorship. Relevant guidelines are being de-
veloped to help fi rms with less experience in structured 
internships. The taskforce is also looking into pre-intern-
ship engagement with students, which aims to inspire 
them to take up built environment careers and impart 
knowledge on the key areas of transforma  on. With such 
enhancement, students can look forward to more enrich-
ing internship experience in the built environment sector.

Thirdly, students will be given early exposure to real work 
se   ngs where collabora  on across disciplines is para-
mount. The taskforce also recommends that IHLs off er 
inter-disciplinary projects and compe   ons, supported 
by the TACs. This gives students from various disciplines 
(eg architecture, engineering and quan  ty surveying) an 
opportunity to come together, to work as a project team 
to create more innova  ve solu  ons, just as they would in 
real-life projects.

The exis  ng workforce in the sector can look forward to 
a stronger collabora  on between IHLs, BCA, and TACs, 
for the provision of CET. The taskforce also recommends 
that the professional boards, namely, Professional Engi-
neers Board (PEB) and Board of Architects (BOA), infuse 
transforma  on areas into pre-registra  on training.

Er. Edwin Khew, President, CIJC and Co-Chairperson, BEST 
Taskforce, said, “I would like to thank all members of the 
taskforce for pu   ng in  me and eff ort in developing ac-
 on plans to equip the built environment workforce with 

the necessary skillsets for the future of construc  on. In 
our ITM, we have collec  vely envisioned an outcome of 

crea  ng good jobs for Singaporeans. Firms also stand to 
benefi t from a more competent workforce. In order to 
make this happen, all industry stakeholders should carry 
an open mindset and provide strong support”.

iBuildSG and industry stakeholders will con  nue their 
collabora  on in the next phase of implemen  ng the BEST 
taskforce recommenda  ons, and expansion of the scope 
to Facili  es Management to support the Real Estate ITM.

Inaugural Built Environment Leadership Pla  num 
Star Award
A record total of 540 awards were given out by BCA this 
year. The awards recognise excellence achieved by fi rms 
in all facets of the building sector - development work, 
architecture, engineering, design and construc  on.

Among the awards given out was the fi rst-ever presen-
ta  on of the Built Environment Leadership Pla  num Star 
Award, in recogni  on of a company’s commitment to 
excellence in the areas of safety, quality, sustainability, 
user-friendliness, and produc  vity and capability building. 

The winners of the inaugural award are City Developments 
Limited (CDL) and Housing & Development Board (HDB).   

The Built Environment Leadership Pla  num Star Award 
is accorded to organisa  ons that are past Built Environ-
ment Leadership (Pla  num) Award winners and have 
held the award for at least fi ve years with sustained 
Pla  num performance.

“My hear  est congratula  ons to all winners this year. 
We can all be proud of the many notable achievements 
a  ained by our industry. Be it produc  vity gains, safety, 
quality, sustainability or user-friendliness - all these 
quali  es have built a strong Singapore brand which is 
recognised here. But this is also something fi rms can take 
beyond our shores. We look forward to working with in-
nova  ve and progressive fi rms and the TACs in advancing 
our transforma  on eff orts. In turn, these will provide a 
be  er working environment and create new and exci  ng 
career opportuni  es for Singaporeans”, said Mr Hugh 
Lim, CEO, BCA.

CDL was one of two winners 
of the inaugural the Built 
Environment Leadership Pla  num 
Star Award. Mr Chia Ngiang 
Hong, Group General Manager, 
CDL, receives the award from 
Minister Desmond Lee.

HDB was the other winner of 
the inaugural Built Environment 
Leadership Pla  num Star Award. 
Dr Cheong Koon Hean, Chief 
Execu  ve Offi  cer, HDB, receives 
the award from Minister Lee.

All images by Building and Construc  on Authority
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Amazon Web Services (AWS), the Na  onal 
Trades Union Congress’s (NTUC) Learning-
Hub (LHUB) and NTUC’s Employment and 
Employability Ins  tute (e2i) recently signed 
a Memorandum of Understanding (MOU) 
to announce the start of their collabora  on 
to develop a programme for raising cloud 
compu  ng literacy among working Singapor-
ean adults, and building competencies among 
those who require deeper cloud-related 
knowledge and skills.

Cloud compu  ng was iden  fi ed as a key tech-
nology transforming the digital landscape across 
sectors, according to a pilot study conducted on 
the Informa  on and Communica  on Technol-
ogy (ICT) sector by NTUC’s Future Jobs, Skills 
and Training (FJST) unit in 2017. In the study, 30 
par  cipa  ng employers also shared that cloud 
compu  ng and solu  on development skills were 
emerging in-demand skills in the ICT sector.

To help address the demand for cloud compu  ng and 
solu  on development skills in the market, LHUB ap-
proached AWS, said to be the world’s most comprehen-
sive and broadly adopted cloud pla  orm, and e2i, to 
develop a programme to raise cloud compu  ng literacy 
among working Singaporean adults, and to build compe-
tencies among those who require deeper cloud-related 
knowledge and skills.

A phased approach
LHUB is tapping on content and exper  se provided 
by AWS Educate, a global programme that provides a 
robust set of learning resources and AWS Promo  onal 
Credits for trainees and trainers to acquire the latest 
cloud compu  ng skills. Trainers and learning ins  tu  ons 
can incorporate cu   ng-edge cloud technology and 
open source content into their teaching curriculum and 
provide students with hands-on experience, using AWS 
Promo  onal Credits.

LHUB has integrated AWS Educate content into its exist-
ing, two-day, Skillsfuture for Digital Workplace (SFDW) 
training course. LHUB is one of the training providers 
appointed by Skillsfuture Singapore (SSG) to deliver 
courses under the SFDW programme, and it has trained 
more than 3,000 Singaporeans since October 2017. LHUB 
intends to train up to 20,000 more by end-2019.

LHUB has also developed two new short courses, namely, 
‘Fundamentals of Internet of Things’ and ‘Fundamentals 
of Cloud Compu  ng’, using resources from AWS Educate. 
Together with e2i, they will be off ered to individuals or 
companies, especially small and medium-sized enterpris-
es (SMEs), in the ini  al phase. There will be up to 120 

training places for each course. They will subsequently 
be off ered as WSQ (Workforce Skills Qualifi ca  ons)-fund-
ed courses.

NTUC Learning Hub 
NTUC LearningHub (LHUB) was corpora  sed in 2004 with 
the vision of transforming the lifelong employability of 
working people, LHUB provides engaging, meaningful 
training for learners, that is relevant to industry. LHUB 
works with both corporate and individual clients and pro-
vides training in areas such as Infocomm Technology, So   
Skills & Literacy, Workplace Safety & Health, Security, HR, 
Leadership and Service Excellence. 

With a pool of 1,300 cer  fi ed trainers, LHUB has, to-date, 
off ered 2 million training places in 600 courses, to workers 
in Singapore, thereby benefi   ng 16,700 organisa  ons.

Employment and Employability Ins  tute
Employment and Employability Ins  tute (e2i) is the em-
powering network for individuals and companies seeking 
skills and solu  ons for growth. Since 2008, e2i has 
assisted more than 600,000 individuals through its career 
guidance, professional development, and job matching 
services. With an extensive network of partners, e2i 
off ers hiring, training and produc  vity solu  ons to busi-
nesses. e2i an ini  a  ve of NTUC to support na  on-wide 
manpower and skills upgrading ini  a  ves. 

Na  onal Trades Union Congress 
Na  onal Trades Union Congress (NTUC) is a na  onal 
confedera  on of trade unions as well as a network of 
professional associa  ons and partners across all sectors 
in Singapore. 

CLOUD COMPUTING SKILLS 

FOR A FUTURE READY WORKFORCE

At the MOU-signing ceremony are, from le  , Mr Paul Wilson, Head of Southeast Asia, 
Worldwide Public Sector, Amazon Web Services; Mr Vincent Quah, Regional Head of 
Educa  on, Research, Healthcare and Not-for-Profi t Organiza  ons, Worldwide Public 
Sector, Asia Pacifi c and Japan, Amazon Web Services; Mr Ng Chee Meng, Secretary-
General, NTUC; Mr Gilbert Tan, CEO, e2i; and Mr Kwek Kok Kwong, CEO, NTUC 
LearningHub. Image by NTUC LearningHub.
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WORLD ENERGY OUTLOOK 2018 
TO BE RELEASED IN NOVEMBER

The World Energy Outlook 2018, published by the Inter-
na  onal Energy Agency (IEA), will be released in Novem-
ber. The 2018 edi  on will provide updated analysis to 
show what the latest data, technology trends and policy 
announcements might mean for the energy sector, up to 
2040. It also outlines an integrated way to meet mul  ple 
sustainable development goals - limi  ng the global tem-
perature rise in line with the Paris Agreement, address-
ing air pollu  on, and ensuring universal access to energy. 

This year’s Outlook includes a special focus on two cri  -
cal areas:

• Electricity - Low-carbon technologies are on the rise 
and electricity demand is set to grow at twice the pace 
of energy demand as a whole. But what will tomorrow’s 
power sector look like? How will it incen  vise invest-

ment and ensure reliable supply, and what share of our 
total energy needs can ul  mately be met by electricity? 

• Producer economies - How are tradi  onal oil and 
gas-expor  ng countries adap  ng to today’s new price 
and policy environment, and what might be the impli-
ca  ons for these economies of longer-term structural 
changes in demand?

The 2018 World Energy Outlook also examines how 
innova  on can improve the environmental performance 
of diff erent sources of oil and gas, and extends the 
ground-breaking Sustainable Development Scenario to 
include the linkages between energy and water.

More informa  on may be obtained from 
www.iea.org/weo/.
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Siemens’ Process Industries and Drives and Digital 
Factories divisions are teaming up with Bentley Systems’ 
Bentley Ins  tute, to establish a Process Industries Acade-
my that will support the companies’ joint vision for cloud 
services and digital workfl ows in engineering and oper-
a  ons. The Process Industries Academy will help organ-
isa  ons to be  er understand and develop an eff ec  ve 
digital strategy across all aspects of the asset lifecycle.

With recent fl uctua  ons in the oil, gas, and global ener-
gy markets, established ways of working, within process 
industries, are now being challenged across the en  re 
project lifecycle. Fewer capital investments in greenfi eld 
projects, and an increased focus on op  mising produc-
 vity, performance and u  lisa  on of exis  ng assets, have 

prompted the process industries to examine new ways to 
increase compe   veness and opera  ng revenues.

An op  mal approach to project delivery and asset 
performance addresses the interac  ons and balance be-
tween an organisa  on’s capabili  es, its people, and the 
underlying business processes and methods, all coupled 
with the latest technology, to consistently improve its 
business outcomes.

The  Process Industries Academy will provide sessions 
focusing on real-world examples of the key aspects of 
a digital approach to capital project delivery and asset 
opera  ons. Par  cipants will discover how developing a 
clear digital strategy for improved collabora  on, com-

munica  on, and coordina  on between project teams 
creates an ideal environment to op  mise informa  on 
crea  on and digital workfl ows.

The Process Industries Academies will be located at Sie-
mens’ Process Automa  on World in Karlsruhe, Germany; 
Bentley’s Digital Advancement Academy in Houston, 
Texas, USA; and in Siemens’ Process Industry Center of 
Excellence in Shanghai, China. 

The fi rst academy session is scheduled to be held in 
November 2018, at Siemens’ Process Automa  on World 
in Karlsruhe. A half-day preview of the Process Industries 
Academy will be featured during Bentley’s Year in Infra-
structure 2018 Conference in London, UK, in October.

SIEMENS AND BENTLEY SYSTEMS COLLABORATE 
ON PROCESS INDUSTRIES ACADEMY INITIATIVE

PARTNERSHIP FOR NEXT GENERATION 
LITHIUM ION BATTERY CELL PRODUCTION
Siemens and Northvolt recently announced a partnership for 
the development of technology to produce high-quality, green 
lithium-ion ba  eries. The partnership, which will be supported by 
Siemens through an investment of EUR 10 million, also includes 
the supply of lithium-ion ba  eries.

To mi  gate the eff ects of climate change, Europe is accelera  ng its 
transi  on to renewable energies. 

Electrifi ca  on and an increased use of ba  eries is one of the 
cornerstones of this transi  on, enabling the large-scale conversion 
to sustainable transporta  on as well as integra  on of renewable 
sources in the energy mix.

With limited current and planned capacity in place, Europe is likely 
to face a major ba  ery defi cit within the next few years.

Siemens intends to purchase ba  eries from the factory, to be com-
pleted in 2020, making Northvolt a preferred supplier.

Siemens sees the Northvolt ini  a  ve as a reference project for ba  ery 
produc  on in the future, which will rely on the integra  on and digi-
talisa  on of the en  re value chain, from the design of the ba  ery cell 
through produc  on planning, engineering and produc  on, to services.

The technology partnership is set up around two main areas of 
collabora  on:

• Cu   ng edge technology - The use of Siemens’ Digital Enterprise 
por  olio, encompassing everything from manufacturing planning 
and design so  ware to automa  on, including industrial commu-
nica  ons networks and cloud solu  ons, will allow Northvolt to 
op  mise ba  ery produc  on and sharpen its compe   ve edge.

• Supply of lithium-ion ba  eries - Besides Siemens’ inten  on to 
purchase ba  eries from Northvolt, once its large-scale produc-
 on facility is up and running, the companies are also exploring 

poten  al areas for joint development programmes.

The Process Industries Academy will help organisa  ons develop a 
digital strategy. Image by Bentley Systems.
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WIN GLOBAL ENERGY PRIZE 2018
Russian academician Prof Sergey Alekseenko and Prof 
Mar  n Green from Australia have been selected for the 
Global Energy Prize 2018.

The two winners will receive the prize at an award cere-
mony to be held in October, within the framework of the 
Russian Energy Week Interna  onal Forum. 

The prize is awarded to Prof Alekseenko for the develop-
ment of thermophysical founda  ons of modern power 
and energy saving equipment, which allow the develop-
ment of  ecologically safe thermal power plants (through 
modelling of combus  on of gas, coal and liquid fuel). 

They are also used in the development of new types of 

burners and methods for thermal processing of solid 
domes  c waste to generate thermal energy, and they are 
used in the modelling of natural gas liquefac  on process-
es, development of thermal and hydraulic safety stan-
dards for nuclear power plants etc. Prof Alekseenko is 
also the ini  ator of the wide applica  on of petrothermal 
energy (earth’s internal heat). 

Prof Green will be receive the prize for research & devel-
opment work and educa  onal ac  vi  es in the fi eld of pho-
tovoltaics. The sales of the systems containing PERC solar 
cells, invented by Prof Green, is expected to exceed USD 1 
trillion, by 2040. PERC elements are already becoming the 
commercial standard all over the world. 

SCIENTISTS FROM RUSSIA AND AUSTRALIA 
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PUB’s wastewater treatment demonstra  on plant at Ulu 
Pandan has won the Water/Wastewater Project of the 
Year Award at the 2018 Global Water Awards in Paris, 
France. This interna  onal award recognises the most 
important achievements in the global water industry and 
acknowledges innova  ve technological advancements.

As Singapore reclaims, recycles and re-treats used water, 
PUB, Singapore’s Na  onal Water Agency, constantly 
seeks ways to maximise water effi  ciency and lower ener-
gy use in the whole process. 

The Ulu Pandan wastewater treatment demonstra  on 
plant, which started opera  ng in 2017, was jointly de-
veloped by PUB and the Black & Veatch + AECOM Joint 
Venture. The demonstra  on plant enables PUB to test and 
validate advanced wastewater treatment technologies, 
thereby allowing it to mi  gate any opera  ng risks before 
incorpora  ng the technologies on a larger scale, in the fu-
ture Tuas Water Reclama  on Plant (WRP). The Tuas WRP 
is constructed as part of the Phase 2 Deep Tunnel Sewage 
System (DTSS) that will meet Singapore’s used water col-
lec  on, treatment and disposal needs. When completed in 
2025, Tuas WRP will be the largest membrane bioreactor 
(MBR) facility in the world, with a 30% more compact foot-
print compared to conven  onal plants. 

The Ulu Pandan wastewater treatment 
demonstra  on plant 
The Ulu Pandan wastewater demonstra  on plant fea-
tures a novel combina  on of treatment processes which 
include space-effi  cient inclined lamella primary se  ling 
tanks and a membrane bioreactor (MBR) system. These 
features shorten the process of wastewater treatment 

while also reducing energy usage and maximising biogas 
produc  on (which can generate energy), as well as help 
reduce plant footprint. At the same  me, the Ulu Pandan 
wastewater treatment demonstra  on plant also incorpo-
rates automa  on control to reduce manpower require-
ments. This 12,500 m3/day (2.75 million imperial gallons 
per day) facility is currently housed at PUB’s Ulu Pandan 
WRP.

Used in the ini  al stages of wastewater treatment, 
primary se  ling tanks separate the solids from liquid 
wastewater by allowing solids to se  le to the bo  om 
of these tanks. The se  led solids, also known as sludge, 
will be removed for biogas genera  on, while the liq-
uid wastewater is then sent for secondary treatment. 
Lamella primary se  ling tanks use inclined plates which 
increase the maximum effi  cient surface area for solids to 
se  le on, within the same tank space.

MBR technology is used in the treatment of wastewater. 
A bioreactor houses naturally-occurring bacteria which 
break down waste products in wastewater, a  er which 
microfi ltra  on / ultrafi ltra  on membranes, with fi ne 
pores invisible to the eye, fi lter the remaining impuri-
 es. MBR is a more effi  cient method as it op  mises the 

wastewater treatment process, enabling wastewater to 
be treated using fewer steps and less space, compared 
to conven  onal systems, and produces a higher quality 
treated effl  uent. The treated water is then used as feed-
water for NEWater produc  on or supplied to industries.

These tested technologies will enable the future Tuas 
WRP to be more energy-effi  cient, by doubling the energy 
recovery, while consuming less energy, compared to 
conven  onal plants. 

SINGAPORE’S ADVANCED WASTEWATER TREATMENT 

TECHNOLOGIES WIN GLOBAL RECOGNITION 

The Ulu Pandan wastewater treatment demonstra  on plant enables PUB to test and validate advanced wastewater treatment technologies, thereby 
allowing it to mi  gate any opera  ng risks before incorpora  ng the technologies on a larger scale, at the future Tuas Water Reclama  on Plant (WRP).
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Minister for the Environment and Water Resources, 
Mr Masagos Zulkifli, hosted the first Facebook LIVE 
panel discussion on environmental issues, themed 
‘Optimising Smart Technologies for Novel Environ-
mental Solutions’, in a lead up to CleanEnviro Summit 
Singapore 2018 (CESS 2018). Organised by the Nation-
al Environment Agency (NEA), the panel discussion 
brought together governmental, business, civil societal 
and academic perspectives from across the environ-
mental solutions ecosystem to weigh in on how new 
technologies and solutions can be leveraged to create 
sustainable environmental solutions for tomorrow. 

The Facebook LIVE session gave attendees a prelude to 
the discussions and focus areas that will be explored 
at CESS 2018. The 2018 event, themed ‘Transforming 
Tomorrow’s Cities with Clean Environment Solutions’, 
serves as a global platform which will see industry 
and government leaders identifying, developing and 
sharing practical, replicable and scalable solutions to 
address environmental challenges in the context of 
the waste-water-energy nexus in tomorrow’s cities.

In Minister Masagos’ welcome address, he highlight-
ed that the needs of tomorrow’s cities are changing 
rapidly due to climate change and accelerated urban-

isation, which are, in turn, fuelling the demand for 
cleaner and more sustainable solutions. As Singapore 
works towards becoming a Zero Waste Nation, a 
circular economy will allow us to recover as much as 
possible from our waste stream. Technology is central 
to enabling and driving value in the circular economy, 
and will play a key role in helping to mitigate complex 
challenges in an increasingly urbanised landscape.

“Just as we have successfully closed the water loop in 
Singapore, we will apply the circular economy to the 
waste and cleaning sector, to help enable environ-
mental services players make greater headway in the 
industry”, said Mr Masagos. 

“While regulatory frameworks help in driving the 
adoption of impactful innovation in the industry, 
collective action, from stakeholders across the value 
chain, is needed to effect sustainable change for 
cleaner urban environments”, he added.

Challenging the environment management norm
The Facebook LIVE panel discussion saw a diverse 
range of industry stakeholders explore emerging 
trends in technology and how players, local and over-

CLEANENVIRO SUMMIT SINGAPORE 2018
PANEL DISCUSSION HELD AS LEAD UP TO 

At the CleanEnviro Summit Singapore  2018 Facebook LIVE panel discussion on emerging technologies in the industry are, from le  , Prof Seeram 
Ramakrishna, Chair of the Circular Economy Taskforce, Na  onal University of Singapore; Mr Dalson Chung, Managing Director, CleanEnviro Summit 
Singapore; Ms Jessica Cheam, Editor, Eco-Business; Mr Masagos Zulkifl i, Minister for the Environment and Water Resources; Ms Isabella Loh, Chairman 
of Singapore Environment Council; and Mr Jun Ogawa, Managing Director, JFE Engineering (Singapore).
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seas, are challenging the conventional approach to 
environment management. They included Mr Dalson 
Chung, Managing Director, CESS 2018; Prof Seeram 
Ramakrishna, Chair of the Circular Economy Taskforce, 
National University of Singapore; Ms Isabella Loh, 
Chairman, Singapore Environment Council (SEC); and  
Mr Jun Ogawa, Managing Director, JFE Engineering 
(Singapore).

The session kicked off with thoughts around emerging 
technologies in the industry, both from a local and an 
international perspective. Waste management and 
recycling technologies such as, for example, smart 
grids and sensors, automated multi-fraction machines 
to recover valuables from municipal solid waste and 
convert them into usable materials, sophisticated 
solutions in cleaning to improve productivity and 
upskill manpower, and even the use of satellites for 
pollution control in cities, were highlighted. Addition-
ally, as countries globally invest in developing smart 
cities, the Internet of Things, blockchain technology, 
data analytics and cloud computing are expected to 
be utilised more widely to elevate solutions within the 
circular economy domain.

There are opportunities for greater mass adoption of 
such technologies and the sentiment echoed was that 
now is the best time for Singapore to lead the charge 
in the industry as there is great potential in driving 
the circular economy agenda. The combination of this 
market potential, both for corporations and start-ups, 
and the rise in green consumerism to create action 
from the ground up, will move the needle in achieving 
a sustainable society for future generations.

“In Asia, Singapore is a hub for smart CleanTech test 
beds and solutions and it is through platforms like 
CESS that the drive to create optimised environmental 
solutions can be accelerated”, said Mr Dalson Chung, 
Managing Director, CESS 2018. 

“In the face of challenges brought about by rapid 
urbanisation, it is critical to throw the spotlight on 
global best practices, to seek out meaningful collabo-
ration across local and international stakeholders”, he 
added.

CESS 2018
Held biennially, CESS is a global networking platform 
for thought leaders, senior government officials and 
policy makers, regulators and industry captains. To be 
held from 8 to 12 July 2018, the fourth edition of CESS 
is built on the theme ‘Transforming Tomorrow’s Cities 
with Clean Environment Solutions’, and will deep-dive 
into five streams - Waste Management, Cleaning, 
Pest Management, Sustainable Energy and Pollution 
Control. In-depth discussions and the sharing of best 
practices will be facilitated through business forums 
and high level plenaries, such as the Clean Environ-
ment Leaders Summit, Leaders-Experts Forum, Clean 
Environment Convention, and Clean Environment Reg-
ulators Roundtable. The City Solutions Singapore Expo 
and Innovation Pitch will also showcase the latest in-

novations in environmental technology and solutions 
from across Asia, Europe, the US and beyond. These 
include cutting-edge future and frontier technologies 
such as autonomous robotics, smart sensors, biomim-
icry, 3D eco printing and energy harvesting.

Organised by the National Environment Agency, 
Singapore, CESS 2018 will be held in conjunction with 
the Singapore International Water Week 2018 (SIWW 
2018) and World Cities Summit 2018 (WCS 2018), from 
8 to 12 July 2018, at the Sands Expo and Convention 
Centre, Marina Bay Sands, Singapore.

SIWW 2018 is organised by Singapore International 
Water Week Pte Ltd, a company set up by Singapore’s 
Ministry of the Environment & Water Resources and 
PUB, Singapore’s National Water Agency.

WCS 2018 is jointly organised by Singapore’s Centre for 
Liveable Ci  es and Urban Redevelopment Authority.

The third edi  on of LTA-UITP Singapore Interna-
 onal Transport Congress and Exhibi  on (SITCE), 

an event that focuses on rail, is jointly organised by 
the Land Transport Authority of Singapore (LTA), the 
Interna  onal Associa  on of Public Transport (UITP) 
and LTA’s subsidiary, MSI Global Pte Ltd. SITCE 2018 
will be held at Sands Expo and Conven  on Centre, 
Marina Bay Sands, from 9 to 11 July 2018, concur-
rently with WCS 2018.

Themed ‘People at the heart of digital railways’, 
SITCE 2018 will focus on how digital technologies 
can transform the rail transport landscape and the 
need to bring innova  ve solu  ons to a people-cen-
tric transporta  on system, in order to improve 
commuters’ experience. SITCE 2018 will host a 
congress, exhibi  on, technical visits and various 
networking sessions to allow the global transpor-
ta  on community to share knowledge, learn more 
about the latest digital technologies for rail, and 
establish new contacts.

To be held in Asia for the fi rst  me, the third edi  on 
of UITP’s Interna  onal Rail Conference will be 
integrated within SITCE 2018. Over 65 interna  onal 
speakers have already confi rmed their a  endance, 
with leading fi gures from Transport for London, 
Seoul Metro, and Cubic Transporta  on Systems in 
America, due to take the stage. The programme will 
include sessions on full automa  c opera  on and 
autonomous trains, the benefi ts of digitalisa  on on 
rail security and cyber challenges, and making rail 
even more energy-effi  cient.

SITCE 2018 to be integrated 
with UITP Interna  onal Rail 
Conference
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More than 2,100 companies from 121 countries gathered 
at the recent NPE2018: The Plas  cs Show, in Orlando, 
Florida, USA, to make new investments, debut manufac-
turing technologies and move the en  re global plas  cs 
industry forward.

NPE2018, hosted every three years by the US-based 
Plas  cs Industry Associa  on (PLASTICS), concluded on 
11 May, wrapping up fi ve ac  ve days of commerce on 
the trade show fl oor and numerous new and returning 
educa  onal programmes that off ered a glimpse into the 
future of plas  cs.

The exhibi  on occupied more than 1.2 million net  2 of 
fl oor space, making NPE2018 the largest in the show’s 
history. It was also the heaviest show on record, with 
more than 21.7 million pounds of freight brought into 
the show.

NPE2018 a  endance rose by 1.7% over that at NPE2015, 
to 56,034 confi rmed registered a  endees from almost 
19,000 unique companies, according to show data that 

was evaluated and validated by a third-party data analyt-
ics company.

NPE2018 was a global show, with 49% of exhibi  ng 
companies and 27% of registrants coming from outside 
the US.

Exhibi  ng companies came from 35 na  ons with 
representa  ves from those companies hailing from 63 
countries outside the US. In descending order, the 10 
countries with the largest number of exhibi  ng compa-
nies were China, Canada, Taiwan, Italy, Germany, India, 
France, Turkey, Switzerland and Austria. 

INTERNATIONAL PLASTICS EXHIBITION 
INCREASED ATTENDANCE AT

The latest product and technology developments in the area of plas  cs 
were presented at NPE2018: The Plas  cs Show. 

 In a recently released report, the Plas  cs Industry 
Associa  on (PLASTICS) states that bioplas  cs are in 
a growth cycle stage and will outpace the econo-
my, as a whole, by a  rac  ng new investments and 
entrants into the sector and bringing new products 
and manufacturing technologies to make it more 
compe   ve and dynamic.

The report fi nds growing interest in bioplas  cs but 
also a con  nuing need for educa  on. The PLASTICS 
survey also indicated that 64% of consumers would 
prefer to buy a product made with bioplas  cs, and 
expect to see bioplas  cs in disposable plas  c table-
ware, plas  c bags, food and cosme  c packaging, and 
toys.

As bioplas  cs product applica  ons con  nue to 
expand, the growth dynamics of the industry will 
con  nue to shi  . Looking at industry studies on 
market segmenta  on, packaging is the largest seg-
ment of the market, at 37%, followed by bo  les at 
32%. Growth opportuni  es in bioplas  cs manufac-
turing are expected to con  nue being created, from 
the demand and supply sides. While, in the past, 
growth in bioplas  cs was primarily driven by higher 
prices for petroleum-based polymers, changes in 
consumer behaviour will be a signifi cant factor for 
higher demand for bioplas  cs.

An example of the ongoing research work in 
bioplas  cs is the eff ort being directed towards 
developing a 100% bio-based PET (Poly Ethylene 
Terephthalate) bo  le. Most PET bo  les currently 
have approximately 30% bio-based material, but a 
number of companies and collabora  ons are work-
ing to develop and launch, at commercial scale, 
a PET plas  c bo  le made from 100% bio-based 
material.

Bioplas  cs report released
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ADVERTORIAL

What’s better than three days of talks, workshops, 
challenges, and networking with the smartest and coolest 
people around? Three days and nights of immersive Campus 
Party goodness, of course! 

Get the full Campusero experience by pitching a tent 
alongside hundreds of other Tinkerers, Learners and 
Makers at the festival’s camping village. 

Camping has been at the heart of the Campus Party 
experience for the past 20 years, with thousands spending 
their nights in the Village amongst fellow Campuseros. It’s 
grown from a small, passionate group of tech enthusiasts to 
the world’s largest innovation campout today! 

As the global Campus Party concept has evolved and 
branched out from STEM (Science, Technology, 
Engineering & Mathematics) to include arts—or STEAM‚—
it has become a unique opportunity for the art and science 
communities to meet in one sweet spot and explore new, 
fresh partnerships. And where better to network and strike 
up synergistic conversations round the clock than the 
Campus Party Village? 

After a day of talks, hackathons, workshops and networking, 
the Campus Party Village’s 200 tents offer the perfect 
place to stay ‘in the zone’. Keep working on that workshop 
projects after-hours; have that serendipitous conversation 
over a midnight snack that could turn into a game-changing 
collaboration, and reflect on the day’s talks with new friends 
and Campuseros from all over the world, deep into the night.

And when you’ve talked and tinkered to your heart’s content, 
the Village is the perfect spot to rest and recharge before 
another day of creative and fascinating tech awesomeness.

The unique ‘community camp’ is also a comfy camp. With 
showers and toilets, affordable and tasty meals, and other 
fun and services on offer, camping out at Campus Party is 
a great way to ensure that you are refreshed and energised 
throughout the three-day festival without missing a minute 
of the fun. 

Festival tickets are on sale now! The ‘Campusero Experience’ 
ticket is your all-access pass to the event, complete with two 
nights of camping, tent included. Grab your spot by visiting 
http://singapore.campus-party.org/attend/
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PennWell Corpora  on and MKI (Masyarakat Ketenagalistrikan Indonesia), the Indonesian Electrical Power Society, have announced a 
special coopera  on partnership that sees POWER-GEN Asia and the Indonesian Na  onal Electricity Day (Hari Listrik Nasional) coming 
together this year, to create a joint power genera  on event, called ‘The 73rd Indonesia Na  onal Electricity Day - POWER-GEN Asia’. 
Following the partnership with MKI, it was decided to revert to the POWER-GEN Asia name, from the Asia Power Week brand.

This joint event, taking place at the Indonesia Conven  on Exhibi  on in BSD City, Greater Jakarta, from  18 to 20 September 2018, will 
provide all a  endees with the opportunity to meet, engage and network with power genera  on professionals from Indonesia, the wider 
Asian region and from across the globe. 

For more than a quarter of a century, POWER-GEN Asia has served as a leading forum where the electric power industry can 
meet, share and discuss solu  ons for advancing Asia and par  cular-
ly the ASEAN’s electricity future. A  rac  ng over 8,500+ a  endees 
from more than 75 countries, POWER-GEN Asia covers all forms of 
power genera  on, from conven  onal to renewable energy and other 
low-carbon op  ons. 

Na  onal Electricity Day, organised by MKI on behalf of the Ministry of 
Energy and Mineral Resources, and PT PLN Persero, the state-owned 
u  lity, is an event for key stakeholders in Indonesia’s power sector, 
where discussions are held on how best to meet the challenges facing 
the industry and develop opportuni  es. Na  onal Electricity Day also 
has a central role in suppor  ng the Indonesian Government’s import-
ant electricity-related objec  ves. 

More informa  on on ‘The 73rd Indonesia Na  onal Electricity Day - 
POWER-GEN Asia’ can be obtained from www.powergenasia.com.

Clarion Events, one of the world’s leading events organ-
isers has acquired PennWell Corpora  on, a privately-held 
events and business-to-business media and marke  ng 
services company based in Tulsa, Oklahoma, USA. Clarion 
is owned by funds managed by Blackstone, one of the 
world’s leading investment fi rms.  

The acquisi  on brings together two of the industry’s 
well-respected names to create one of the largest events 
companies in the world.  It also marks the latest in a 
series of global acquisi  ons by Clarion, which includes its 
2015 purchase of Urban Exposi  ons, now rebranded as 
Clarion UX. 

Clarion’s por  olio of leading exhibi  on, conference and 
media brands, earned the company the ‘Most Respected 
Company for 2017’ accolade from the UK’s Associa  on of 
Event Organisers.  Clarion announced in February that it 
had acquired Hong Kong-based Global Sources, a leading 
events organiser and on-line B2B marketplace operator.  

Clarion Events
Clarion Events operates over 180 events in 50 countries, 
from 15 offi  ces in the UK, the US, South Africa, Brazil, 
Germany, Singapore, UAE, Indonesia, Hong Kong and the 

Netherlands.  Clarion can trace its roots back to 1947. More 
recently, the fi rm has developed an interna  onal por  olio 
of brands and now has interests in a number of global ver-
 cal industries including energy, security and defence, elec-

tronics, technology, fashion, retail, gaming and marke  ng. 

PennWell Corpora  on
Founded in 1910 in Tulsa, Oklahoma, USA, PennWell 
Corpora  on has been opera  ng as a privately held and 
diversifi ed business-to-business media and conference 
& exhibi  on company that provides quality content and 
integrated marke  ng solu  ons for the following industries 
- oil & gas, electric power genera  on and delivery, hydro-
power, renewable energy, water and wastewater, lasers 
and optoelectronics, fi bre op  cs and cable, aerospace and 
avionics, LEDs and ligh  ng, fi re and emergency services, 
and dental.  PennWell publishes over 130 print and online 
magazines and newsle  ers, conducts 40 conferences and 
exhibi  ons on six con  nents, and has an extensive off ering 
of books, maps, websites, as well as research and data-
base services.  In addi  on to PennWell’s headquarters in 
Tulsa and several other US loca  ons, the company has two 
major offi  ces in London, England.

CLARION EVENTS ACQUIRES 
PENNWELL CORPORATION

A view of the exhibi  on fl oor at POWER-GEN Asia 2017, last year’s 
edi  on of the event, which was held in Bangkok, Thailand.

Partnership between POWER-GEN Asia and the Indonesian 
Electrical Power Society
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ACHEMA 2018, the interna  onal exhibi  on on Chemical 
Engineering, Process Engineering and Biotechnology, was 
held in Frankfurt, Germany, from 11 to 15 June 2018. 
Organised by DECHEMA, the event showcased the latest 
equipment and innova  ve processes for the chemical, 
pharmaceu  cal and food industries, from 3,700 exhibi-
tors from 55 countries. The exhibitors included producers 
of lab equipment and processing components, plant en-
gineering companies, automa  on providers and material 
developers. 

Under the  tle ‘Flexible Produc  on’, numerous exhibitors 
showed modular solu  ons and intelligent components 
for the ‘plant of tomorrow’. ‘Biotech for Chemistry’ 
comprised process development and equipment from 
the lab to the fermenter, that integrate biotechnological 
methods into the chemical industry. ‘Chemical and Phar-
ma Logis  cs’ put the spotlight on the advancing integra-
 on of the supply chain, and a  racted new target groups 

that are increasingly not only service providers but also 
systemic partners of the process industry.

ACHEMA emphasised its posi  on as an interna  onal ex-
hibi  on, with 56% of the exhibitors coming from outside 
of Germany, with the largest numbers coming from China 
and Italy. The exhibitor numbers from Japan, Korea and 
Taiwan have grown while the numbers from European 
countries remain stable. 

In the congress programme, especially the presenta  ons 
on digitalisa  on and on energy drew large crowds. 

The next ACHEMA takes place from 14 to 18 June 2021 in 
Frankfurt, Germany.

EXHIBITION ON CHEMICAL AND RELATED 
INDUSTRIES ATTRACTS INTERNATIONAL PRESENCE

A bioreactor at the exhibi  on. Image by DECHEMA e V / Helmut Ste   n.

Glass process equipment with fl exible connec  ons. Image by 
DECHEMA e V / Jean-Luc Valen  n.

AchemAsia 2019 will be held from 21 to 23 May 
2019, for the fi rst  me in Shanghai. The ‘Interna-
 onal Expo and Innova  on Forum for Sustainable 

Chemical Produc  on in China’ focuses on the current 
trends of the process industry in China and Asia.

Moving into its fourth decade, AchemAsia is se   ng 
new targets. With an updated event profi le, the 11th 
edi  on of AchemAsia focuses on topics that are espe-
cially relevant for the Chinese process industry, such 
as sustainability and innova  on. 

Founded in 1989 as a spin-off  of ACHEMA, to cater to 
the needs of China’s then developing industry, Ache-
mAsia has since grown into a pla  orm where the 
latest technologies and innova  ons, that are relevant 

to the process industry worldwide, are discussed 
and traded. A  rac  ng about 400 exhibitors from 
China and abroad, AchemAsia has now matured and 
developed its own profi le, based on the ‘hot topics’ 
in the Chinese and Asian markets. These include 
Process Technology, Pharma Technology, Industrial 
Water Management, Plant and Process Safety, and 
Digitalisa  on.

The move from Beijing to Shanghai also follows the 
lead of the industry. The exhibi  on will be accom-
panied by a congress jointly organised by DECHEMA 
and local and interna  onal partners. The individual 
sessions are set up as satellite events that have high 
relevance for those who are ac  ve or interested in 
the Chinese process industry.

AchemAsia 2019 to be held in Shanghai
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The global launch of Singapore Interna  onal Energy Week 
2018 (SIEW 2018), the 11th edi  on of the event, was held 
in late March, at Sands Expo and Conven  on Centre, Ma-
rina Bay Sands, Singapore. At the event, Mr Adnan Z Amin, 
Director-General of the Interna  onal Renewable Energy 
Agency (IRENA), delivered a keynote address on global 
renewable energy developments. Dr Sanjayan Velautham, 
Execu  ve Director of the ASEAN Centre for Energy (ACE) 
also shared his views on ASEAN’s energy developments 
and key areas of coopera  on for the region.

Organised by Singapore’s Energy Market Authority 
(EMA), SIEW 2018 will be held at the Sands Expo and 
Conven  on Centre, Marina Bay Sands, Singapore, from 
29 October 2018 to 2 November 2018. 

SIEW 2018 will address the theme ‘Transforming Energy: 
Invest, Innovate, Integrate’.

Star  ng a week of energy discussions, SIEW’s fl agship 
Singapore Energy Summit (SES) will gather high-level 
speakers from government, industry and interna  onal 
organisa  ons, and feature an opening panel on energy 
transforma  on in ASEAN (Associa  on of Southeast Asian 
Na  ons).

For the fi rst  me, the 36th ASEAN Ministers on Energy 
Mee  ng (AMEM) and associated mee  ngs will be held 
together with SIEW, as part of Singapore’s Chairmanship 
of ASEAN. The 36th AMEM and ASEAN Energy Business 
Forum will bring together ASEAN Dialogue Partners to 
advance key regional energy ini  a  ves and strengthen 
public-private partnerships.

Other SIEW highlights include the second Singapore-In-
terna  onal Energy Forum which will focus on digital-
isa  on. The Asia Clean Energy Summit (ACES), Gas Asia 
Summit (GAS) and Asian Downstream Summit (ADS) 
will return as SIEW partner events. ACES will include the 
Interna  onal Off -Grid Renewable Energy Conference 
(IOREC), a new ini  a  ve, which will showcase global 
off -grid renewable energy. ADS will feature an Innova  on 
Zone and celebrate the achievements of oil & gas tech-
nology innovators.

FROM 20 OCTOBER TO 2 NOVEMBER 2018
SIEW 2018 TO BE HELD 

As the anchor oil & gas event during SIEW 2018, Asian 
Downstream Summit 2018 (ADS 2018), will be held from 
31 October to 1 November 2018, at Sands Expo and Con-
ven  on Centre, Marina Bay Sands, Singapore. Organised 
by Clarion Events, ADS 2018 will focus on core refi ning 
technologies and especially on Industry 4.0. The event will 
host more than 70 speakers as well as more than 40 inter-
na  onal sponsors and exhibitors. It is expected to a  ract 
more than 1,000 industry professionals and leaders, as 
well as government offi  cials, as a  endees.

ADS 2018 will revolve around three strategy-focused 
themes - ‘Digital Innova  ons, Manufacturing & Auto-
ma  on; ‘Refi ning & Petrochemical Technologies for 

Opera  onal Excellence’; and ‘Process Op  miza  on, Asset 
Management & Energy Effi  ciency’. 

As part of the interac  ve exhibi  on at ADS 2018, a 
purpose-built, free-to-a  end, technical theatre on the 
exhibi  on fl oor will provide technology companies with 
the opportunity to host expert talks on their latest inno-
va  ons. 

Other features at ADS 2018 include the Digital Transfor-
ma  on Awards to recognise enterprising refi ners and 
innova  ve solu  on providers across the downstream oil & 
gas sector; the Women in Oil & Gas campaign to recognise 
inspiring women in the oil & gas industry; and  one-to-one 
private business mee  ngs. 

Asian Downstream Summit 2018 will address developments in 
the oil and gas sector 

Mr Adnan Z Amin, Director-General of the Interna  onal Renewable Energy 
Agency (IRENA), delivered a keynote address at the global launch of SIEW 
2018, held in Singapore. 
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The Singapore Engineer (TSE): Congratula  ons on be-
coming the 27th President of IES! Currently, in the NRF, 
you are responsible for developing and strengthening 
Singapore’s R&D capabili  es in urban solu  ons and fos-
tering innova  on. With your deep public-sector experi-
ence in Systems Engineering, what do you hope to bring 
to the ins  tu  on?

Prof Yeoh: There is synergy in IES and NRF’s missions.  
The two en   es play important roles in building the 
future of Singapore. Singapore’s na  onal strategy is to 
develop a knowledge-based economy, which thrives 
on innova  on and enterprise. At the front end, NRF 
is pursuing R&D to invest in our own future. For the 
deployment stage, a strong pool of engineers is required 
to translate the R&D outcomes into actual systems and/
or products to create value. As systems become more 
complex and mul  -disciplinary, we need to adopt a sys-
temic approach to defi ne the overall architecture. This 
is to ensure that we develop coherent systems that are 
more people-centric and maintainable throughout their 
cost-eff ec  ve life cycles. 

IES is the na  onal society of engineers in Singapore 
and supports Singapore’s na  onal strategy to develop 
a knowledge-based economy. As President, I hope to 
promote engineering excellence and raise the technical 
competencies of engineers in Singapore. Competency in 
Systems Engineering would help our engineers develop 
an “Engineering Mind”, and to look at things from a big 
picture perspec  ve so that large-scale systems can be 
designed with capabili  es greater than the sum of their 
individual parts.  

TSE: What are your ambi  ons as IES President?

Prof Yeoh: IES aims to be the heart and voice of engi-
neers and to be the na  onal body and home for engi-
neers in Singapore. I wish to engage engineers here, to 
understand their aspira  ons and concerns.

I also hope to steer IES towards becoming an inclusive 
ins  tu  on that enriches the engineering eco-system – an 
ecosystem that will recognise the contribu  ons of poly-
technic and ITE graduates. The vision is to put in place 
systems and programmes that could equip IES members 

with the skills to stay relevant and to harness the op-
portuni  es from disrup  ve technologies. IES will be the 
ins  tu  on that helps engineers, technicians and master 
cra  smen navigate towards the future economy. 

TSE: How is the ongoing merger of the digital and physi-
cal worlds impac  ng engineering?

Prof Yeoh: Digitalisa  on is disrup  ng our economy as 
well as disrup  ng itself. It is disrup  ng the way we live, 
play and work. It is aff ec  ng all disciplines including engi-
neering. But I see this as an opportunity for engineers to 
ride the wave of disrup  on and take the lead in trans-
forming our economy.

Engineering is a great way to make things happen; 
turning ideas into reality. Engineers create and innovate, 
star  ng with a problem of need and apply their imagina-
 on to produce what was not there. Engineers will lever-

age digitalisa  on as an enabler to innovate and create 
things that will enhance our quality of life.   

TSE: What can IES do to ensure that no engineering pro-
fessional is le   out by digital change? Specifi cally, what 
are your sugges  ons on the retraining of engineers to 
cope with increasingly disrup  ve work environments?

Prof Yeoh: IES could provide career advice and profes-
sional development courses, while also leveraging on its 

NEW IES PRESIDENT OUTLINES HIS VISION
Professor Yeoh Lean Weng took over as the President of IES on 26 May 2018 (see related story 
on pages 46-47). A systems engineer through and through, he is currently the Director of 
Urban Solu  ons and Sustainability at the Na  onal Research Founda  on, where he oversees the 
development of Singapore’s R&D strategy and na  onal urban solu  ons programmes to meet 
Singapore’s long-term energy, water and environmental challenges. 

He speaks to The Singapore Engineer on his vision for the future: Nurturing engineering minds, 
changing mindsets about engineering excellence, inclusivity, and the importance of systems thinking.

ENGINEERING MINDS FOR THE FUTURE:

Prof Yeoh sharing his experiences in systems engineering with some 
young engineers.



I am a strong 
advocate of Systems 
Engineering because 
it is a logical way 
of thinking. It is a 
holistic approach to 
dealing with large and 
complex engineering 
projects...
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strong connec  ons with the government, industries and 
academia to support our members in re-training, ensur-
ing that they stay relevant for the future economy. 

IES will explore developing a “Digital IES” which lever-
ages data analy  cs to spot market trends and iden  fy 
learning needs. This could provide individualised, “just in 
 me” training to support members with their con  nuing 

professional development needs. 

TSE: What roles do you think IES can play in maintaining 
Singapore’s engineering edge?

Prof Yeoh: IES should con  nue to engage students and 
encourage them to study Science, Technology, Engineer-
ing, and Mathema  cs (STEM) subjects. This will increase 
our pool of engineering talents who could then under-
take projects to build the future of Singapore. 

Through IES Academy, the Technical Commi  ees and the 
Chartered Engineer programme, we can also promote 
engineering excellence, so 
that engineers in Singapore 
will be able to achieve feats 
that have a greater impact 
on our na  on and the lives 
of fellow Singaporeans.

TSE: What are some of the 
steps being taken by IES to 
create an interest among 
students for STEM subjects?

Prof Yeoh: I a  ended 
networking sessions with 
students and gathered that 
some students fi nd STEM 
subjects too diffi  cult or too 
boring. It is important to 
broaden students’ per-
spec  ves on the fascina  ng career opportuni  es which 
STEM educa  on opens doors to. From  me to  me, IES 
organises student outreach programmes involving our 
members, so that prac  sing engineers can share their 
experience and to enthuse students to pursue STEM. 

To this end, IES is also currently partnering Science Cen-
tre Singapore to reach out to students through ini  a  ves 
such as the “I am a Young Engineer” badge programme 
and the “Science and Engineering Workshop”.

TSE: In your inaugura  on speech, you men  oned that 
you will, among other things, focus on re-branding IES. 
Can you share with us more on what this will entail?

Prof Yeoh: One of the key ini  a  ves is to promote “Engi-
neering Minds” as the basic competency which is highly 
valued by government and industries. The IES Advisory 
Panel recommended that IES should broaden the defi ni-
 on of engineering to embrace the exercise of engineer-

ing minds to other fi elds beyond the tradi  onal fi elds 
of engineering. Today, engineers that have moved on to 
roles in business, fi nance, and as corporate leaders, et 
cetera, have done well and many a  ributed their success 
to the prac  ce of an engineering mind – a unique and 
analy  cal one acquired through engineering training. The 

idea is to interest students to take up engineering to bet-
ter prepare them for more op  ons in their career. With 
more students taking up engineering degrees, we should 
not worry about engineers moving out of engineering 
and succeed in other sectors – they, too, contribute to 
our economy in other ways.

We should also look into how we can redesign the en-
gineering curriculum to make it a  rac  ve to the young. 
Our universi  es have realised the need to incorporate 
arts and humani  es modules as part of the engineering 
curriculum. These so   skills enhance engineers’ compe-
tencies to build systems that are more user-friendly.

For example, the NTU Renaissance Engineering Pro-
gramme has been consistently oversubscribed by several 
 mes since its launch in 2011. To cater to the growing 

number of high-quality applicants, NTU has more than 
doubled the number of placements, from 33 students in 
2011 to more than 60 for the last enrolment.

Similarly, the Global 
Engineering Programme 
launched by the Na  onal 
University of Singapore 
(NUS) in 2009 has also been 
receiving applica  ons from 
top A-level students. So 
far, it has matriculated 200 
students, who represent the 
top one percent in terms of 
academic standing amongst 
the NUS engineering cohort. 

Feedback from these 
programmes were posi  ve; 
graduates have said the 
programmes made them 
more well-rounded engi-

neers. The percep  on that engineering is not interes  ng 
is changing – these two engineering programmes show 
that a well-designed engineering curriculum s  ll a  racts 
top students.  

TSE: What are your biggest achievements so far?

Rather than ci  ng specifi c achievements, I thought it 
would do more jus  ce to share on the excellent mental 
training I acquired through my educa  on and career in 
engineering. It has given me the “Engineering Mind” 
which has enabled me to develop good solu  ons – every 
successful project is a great achievement.

TSE: Your passion for Systems Engineering is truly amaz-
ing. Why is that so?    

Prof Yeoh: I am a strong advocate of Systems Engineer-
ing because it is a logical way of thinking. It is a holis  c 
approach to dealing with large and complex engineering 
projects through the applica  on of systems thinking.

TSE: If you had the power to change one thing about 
engineering in Singapore, what would it be?

Prof Yeoh: I would like engineering to be the profession 
of choice. 

The perception that engineering is 
not interesting is changing – these 
two engineering programmes 
(NTU’s Renaissance Engineering 
and NUS’s Global Engineering 
Programme) show that a well-de-
signed engineering curriculum still 
attracts top students. 
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This year, Singapore Interna  onal Water Week (SIWW) 
achieves a signifi cant milestone as it celebrates a de-
cade’s worth of work, research and collabora  on within 
the water industry, on the local, regional and global stag-
es. It has served as a central pla  orm for governments, 
businesses and water experts to convene and bring 
innova  ve water solu  ons to life.

That being said, the work is far from done, and we s  ll 
have a long way to go when it comes to ensuring water 
security for all. In fact, water demand is forecasted to in-
crease by 55 % in Asia, by 2050 [1], due to worsening cli-
mate condi  ons and an increasing global popula  on. The 
emerging water crisis means that tackling water scarcity 
has become a key priority on every na  on’s agenda over 
the last few years.

Water does not concern the public sector alone. It is also 
a key resource for industries, where millions of gallons go 
into making everyday products. Industries are working at 
breakneck speed to produce more, as the rising middle 
class drives up domes  c consump  on. Water scarcity could 
mean slowing down produc  vity and commercial progress.

Over the last decade, SIWW con  nues to highlight one 
key idea - that in order for us to witness progress, collab-
ora  on between businesses, ci  zens and governments 
remains a fundamental criterion. However, recent years 
have demonstrated that collec  ve eff ort alone is no 
longer enough, and data and digitalisa  on are necessary 
to help us achieve the rate of change we need, in order 
to truly address current and future demand.

The digital revolu  on touches all aspects of our human 
and physical world, in many varied and constantly chang-
ing ways and it can answer many of our 
ques  ons, including ‘How do we live well 
but with a smaller impact?’ and ‘How 
can we use less but gain more?’

Making business sense with tech-
nology
For businesses and industries, technol-
ogy is able to turn sustainability into a 
business opportunity, encouraging com-
panies to act. A common misconcep  on 
for businesses had been that sustainabil-
ity does not make business sense. How 
do we meet the growing demands of 
consumerism without increasing the use 
of resources?

In this digital age, there need not be a 
trade-off  between sustainability and 
profi table growth. One example is the 

advent of Industry 4.0 or the 
‘smart factory’, where auto-
ma  on and data exchange 
help to create produc  vity 
gains for the manufacturing 
sector across the value chain, 
while saving resources by 
limi  ng material wastage and 
overproduc  on.

Water is an important com-
ponent in manufacturing. For example, 2,500 litres of 
water go into making a co  on T-shirt [2]. Pumps, in turn, 
play a key role in the en  re produc  on process, as they 
underpin water movement and treatment throughout. 

Pumps are also responsible for a staggering 10% of 
global electricity consump  on. For pump manufacturers 
like Grundfos, the pursuit of digitalisa  on has meant 
incorpora  ng intelligence into its products, to make 
them more intui  ve and connected, and thus perform 
more effi  ciently. Grundfos calls this iSolu  ons - a range 
of products with a focus on connec  vity, intelligent 
monitoring and adjustment features, in order to op  mise  
water effi  ciency across the en  re system.

Digitalisa  on opens the doors to a more sustainable 
business model that not only allows companies to 
produce more with less, but also avoids unnecessary 
waste of resources such as energy and water. With that, 
Singapore’s Industry Transforma  on Maps become not 
only steps towards the development of an innova  ve 
economy, but also the key to more effi  cient and sustain-
able ways of working.

UNLOCKING THE FUTURE 
OF WATER WITH DIGITALISATION

by Kim Jensen, Regional Managing Director, Grundfos Asia Pacifi c 

Mr Kim Jensen

The adop  on of Industry 4.0 or ‘smart factory’ concepts will help to create produc  vity gains for the 
manufacturing sector, through increased automa  on and data exchange. 
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A water supply that thinks for itself
The poten  al contribu  on to sustainability, by Big Data 
and the Internet of Things (IoT), is also seen in today’s 
water infrastructures.  can also be seen in today’s water 
infrastructures. Increasingly, u  li  es are leveraging 
real-  me sensors and data analy  cs to support their 
daily opera  ons, conduc  ng pre-emp  ve and predic  ve 
maintenance of the en  re system.

Notably, new technology has been able to address a 
seemingly simple but serious issue - water leakage which 
is a prevailing problem in many ci  es. For instance in 
London, 1,000 million litres of clean water, or the water 
in 400 Olympic-sized swimming pools, are lost every day. 
Other ci  es have recorded water losses of up to 70% of 
water pumped.

Grundfos is able to tackle this with Demand Driven Distri-
bu  on, an intelligent water management pumping solu-
 on which automa  cally adjusts water fl ow through the 

use of remote sensors, and reduces excessive pressure in 
the water pipes. This, in turn, limits water leakages and 
losses, minimising cost and energy.

Such smart technology not only provides early warning 
to proac  vely fi x problems in the water network before 
they happen, but also helps to understand consumer 
habits and gives early indica  on on where authori  es 
should invest next. Using sensors and intelligent water 
solu  ons can also help direct diff erent quali  es of water 
to diff erent users / uses, thereby promo  ng the reuse of 
water, as well.

Building water-wise communi  es
On the ci  zens front, the use of digitalisa  on at home 
could lead to much greater reduc  on in one’s carbon 
footprint. Data can help increase public awareness of wa-
ter issues and strengthen conserva  on eff orts, empower-
ing them with ‘water-wise’ behaviour.

The concept of a ‘smart home’ opens up a wealth of new 

opportuni  es for water sustainability. Lifestyle changes 
can be hard for some to pursue, as they feel the small 
inconveniences that come with going ‘green’. But the 
growing range of technological home applica  ons means 
that Singaporeans no longer need to compromise com-
fort or convenience for sustainability. 

One study by PUB, Singapore’s Na  onal Water Agency,  
and the Na  onal University of Singapore found that a 
person could save up to fi ve litres of water a day, using 
smart shower devices. In response, the government will 
be installing such devices in the Housing & Development 
Board’s new Build-to-Order fl ats, from the fi rst quarter 
of 2018.

Each person in Singapore used about 148 litres of water 
a day in 2016, which remains some way off  from the 
2030 target of 140 litres a day. But with the help of smart 
technology, our 2030 goal is achievable.

Inves  ng in the future
It is clear that data and technology will play a leading role 
in achieving our sustainability goals. In order to ensure 
that more innova  ve and tailor-made technologies and 
solu  ons emerge at a much faster pace than ever before, 
it is important for the industry to invest in research and 
development, by working closely with universi  es and 
other research ins  tu  ons.

Grundfos had been seeking out such collabora  ve oppor-
tuni  es over the years. In 2014, Grundfos worked with 
Nanyang Technological University’s Nanyang Environ-
ment & Water Research Ins  tute (NEWRI) to develop a 
novel wastewater fi ltra  on technology that can signifi -
cantly reduce capital investment and opera  onal costs 
for wastewater treatment.

At this year’s SIWW Water Conven  on, researchers at 
the Technical University of Denmark will present their 
collabora  ve work with Grundfos in tes  ng a new op  cal 
sensor. The sensor can help u  li  es to monitor the dif-
ferent dynamics of bacteria and sterile par  cle levels in 
drinking water, and provide early warning of pollu  on, so 
that the u  li  es can step in and prevent the contaminat-
ed water from reaching customers.

The younger genera  on is more in tune with the environ-
ment and is demanding a greener and more sustainable 
world for themselves and for future genera  ons. Smart, 
energy-effi  cient and sustainable solu  ons are very much 
an integral part of this vision, towards the achievement 
of which businesses can help.

Together, we can transi  on to a more sustainable world, 
through the current digital transforma  on and by making 
every drop of water count.

REFERENCES
[1] Asian Development Bank. h  ps://www.adb.org/sites/de-
fault/fi les/publica  on/189411/awdo-2016-brochure.pdf.

[2] Water Footprint Calculator. h  ps://www.watercalculator.
org/water-use/the-hidden-water-in-everyday-products/.

For pump manufacturers, the pursuit of digitalisa  on has meant 
incorpora  ng intelligence into its products, to make them more 
intui  ve and connected.
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Schneider Electric, a leader in digital transforma  on of 
energy management and automa  on, recently launched 
Masterpact MTZ, the company’s next-genera  on, high 
power, low voltage, air circuit breakers. Designed with 
a range of new features, Masterpact MTZ protects elec-
trical systems from damage, caused by overloads, short 
circuits and ground faults. End-users will benefi t from 
increased power up  me and energy effi  ciency, building 
on the performance, reliability and safety of the Master-
pact range.

The new range of circuit breakers incorporates communi-
ca  on func  onality as well as the Class 1 power meter-
ing system that op  mises costs and effi  ciency to ensure 
smart opera  ons of buildings. It can connect the electri-
cal switchboard to any building and energy management 
system, allowing users to connect their smart phones as 
the main Human Machine Interfaces (HMI) to monitor 
and control Masterpact MTZ. This provides maximum 
convenience and ease of power management.

Through its integrated intelligence technology and in-
ternal current transformers, the Masterpact MTZ circuit 
breaker enables users to upgrade the electronic sepa-
ra  on unit at any  me, as well as reduce problems of 
current fl uctua  on. This gives users be  er control over 
the environmental impact of their equipment.

Schneider Electric has been ac  ve in the area of air 
circuit breakers, since 1987, fi rst with Masterpact M, 
followed by Masterpact NT/NW. Masterpact MTZ circuit 
breakers incorporate innova  ve features, along with 
their breaking principle and a modular, compact design.

In addi  on to delivering performance, safety, and reli-
ability in power, the Masterpact MTZ circuit-breaker is 
said to incorporate advanced digital technologies with 
easy integra  on within Schneider Electric’s Smart Panels. 
Masterpact MTZ in Smart Panels allows users to carry 
out predic  ve and preven  ve maintenance, as well as 
asset and energy management, due to its embedded 
Ethernet connec  on.

Masterpact MTZ is an EcoStruxure Power connect-
ed product. EcoStruxure is Schneider Electric’s open, 
interoperable, IoT-enabled system architecture and 
pla  orm. EcoStruxure is said to deliver enhanced value 
around safety, reliability, effi  ciency, sustainability, and 
connec  vity. It leverages advancements in IoT, mobility, 
sensing, cloud, analy  cs, and cybersecurity. 

“The new world of energy we live in brings with it higher 
expecta  ons of reliability, effi  ciency, sustainability and 
availability of power, even in the harshest condi  ons, 
such as extreme temperatures and environmental 
constraints. With Masterpact MTZ, end-users gain a 
compe   ve edge, thanks to its connec  vity, digital capa-
bili  es, and ability to be integrated into the EcoStruxure 

architecture, seamlessly”, said Mr O’Niel Dissanayake, 
Regional Vice President - APAC, Low Voltage Business, 
Schneider Electric.

“We believe that the Internet of Things (IoT) is key to pow-
ering Singapore’s digital economy towards a Smart Na  on. 
We recognise our customers’ need for safer, more-reliable, 
effi  cient, sustainable, and securely connected power 
distribu  on. Masterpact MTZ is able to provide signifi cant 
benefi ts for end-users, specifi cally panel builders and 
contractors, who require high power breakers for low-volt-
age solu  ons for industrial sites, cri  cal applica  ons and 
buildings”, said Mr Damien Dhellemmes, Country Presi-
dent - Singapore, Schneider Electric.

NEW CIRCUIT BREAKERS LAUNCHED

Schneider Electric’s new Masterpact MTZ circuit breakers come with a 
range of features.

Users can connect their smart phones as the main Human Machine 
Interfaces (HMI) to monitor and control Masterpact MTZ.

The advantages are said to be increased connec  vity, convenience and ease of power management.
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AT ICHEME IN SINGAPORE AGM

At the IChemE in Singapore Annual General Mee  ng, 
held recently, several students were given awards for 
excellence in Science and Engineering, as demonstrated 
by the use of Chemical Engineering skills and thinking in 
their respec  ve projects.

The students were par  cipants in the annual Singapore 
Science & Engineering Fair (SSEF). The fair is jointly 
organised by the Ministry of Educa  on, Science Centre 
Singapore, and Agency for Science, Technology and 
Research (A*STAR), and is a na  onwide compe   on to 
promote Science and Engineering in schools, targe  ng 
primarily O-Level and A-Level students.

A new category was created for 2018, in partnership with 
IChemE (Ins  tu  on of Chemical Engineers), to recognise 
projects in Chemical Engineering. The winning projects 
were recognised for their originality, use of natural re-
sources, energy, and degree of complexity. 

In the Junior College (A-Level) category, Liu Yan Xi was 
awarded First Prize for her project ‘A full water electro-
lyzer with earth abundant materials’. Liu, a student at 
the Anglo-Chinese Junior College, has found poten  al 
in using cheaper and more abundant materials such as 
copper and cobalt phosphate and oxide, as alterna  ves 
to pla  num and silver, for electrolysis.

Pramath Krishna, a student at the Anglo-Chinese In-
dependent School, was awarded Second Prize for his 
project ‘A full eff ect of limonene on the physicochemical 
proper  es of biodiesel’. He 
discovered that limonene 
was good as a soot suppres-
sant, improved the stability 
of biodiesel, and decreased 
the fuel density - but it had 
no eff ect on the fl ash point 
of the fuel.

He said, “I have thoroughly 
enjoyed this project, and 
this compe   on has made 
me seriously consider taking 
up Chemical Engineering at 
university”.

In the Secondary School 
(O-Level) category, Na  onal 
Junior College’s Ashley Chng 
received First Prize for her 
project ‘Op  mising a Plant 
(Red Flame Ivy) Microbial 
Fuel Cell as a Sustainable 
Electricity Source’. Ashley’s 

research has found that natural plant-based oxidising 
and reducing agents can be an alterna  ve to more toxic, 
chemically derived oxidising agents for use in fuel cells.

The Second Prize was awarded to two students at the 
Hwa Chong Ins  tu  on, Tan Kai Xuan and Keith Vong Tin 
Wai. Their project ‘Op  mising the Effi  ciency and Reus-
ability of Ionic Liquids in the Extrac  on of Lipids from 
Microalgae’ found that one can recover and reuse the 
ionic liquids to signifi cantly improve the extrac  on rate 
of lipids, without losing effi  cacy of the extrac  on.

Joe Eades, Chair of IChemE in Singapore, presented the 
awards.  

Speaking on the occasion, he said, “The SSEF is a great 
pla  orm for budding scien  sts and engineers of the fu-
ture to showcase their passion in their respec  ve fi elds, 
and their ability to communicate their fi ndings to experts 
from the industry”.

Several changes to the IChemE in Singapore cons  tu  on 
were put forward at the AGM. They were unanimously 
approved by the members in a  endance. 

New members to the IChemE in Singapore Board were 
also appointed at the mee  ng. Lucas Ng takes over as 
Chair of the Safety and Loss Preven  on SIG and Tay Kian 
Hock takes over as Chair of the College of Fellows in 
Singapore. Other members of the board will con  nue in 
their posi  ons for another year.

ENGINEERING STUDENTS RECOGNISED 

At the awards presenta  on are, from le  , Joe Eades, Chair of IChemE in Singapore; Pramath Krishna; Ashley 
Chng; Keith Vong Tin Wai; Hugh McKee, IChemE in Singapore Board Member and Judge; Tan Kai Xuan; and Huck 
Poh, IChemE in Singapore Board Member and Judge.

A na  onwide compe   on a  racts impressive project submissions.
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One of the key regulatory requirements for the safety 
case under the regula  ons governing Major Hazard 
Installa  ons (MHIs) is fulfi lment of the technical aspects. 
Operators of MHIs have to sa  sfy the regulator that 
there are measures in place to prevent or mi  gate the ef-
fects of major accidents and to limit their consequences 
to people and the environment. One important area the 
regulator will look into is whether Safety Instrumented 
Systems (SIS) protec  ng the MHIs sa  sfy func  onal safe-
ty standards. As such, the effi  cient management of the 
life cycle of SIS is crucial to fully realise the poten  al of 
the system, decrease safety costs and reduce down  me.

Safety is not a one-off  ini  a  ve or a quick and permanent 
fi x but a con  nuous, dynamic process over the life cycle 
of the SIS. Ensuring the safety of MHIs requires operators 
to examine the whole picture. They need to consider the 
en  re lifecycle of the SIS, from planning and installa  on to 
opera  on and modifi ca  on. The eventual decommission-
ing of the system should also be taken into account.

Safety requirements of MHIs
Singapore’s Ministry of Manpower (MOM) introduced 
the Workplace Safety and Health (Major Hazard Instal-
la  ons) Regula  ons 2017, under the Workplace Safety 
and Health Act. They are being implemented from the 
last quarter of 2017 through 2019. The 
core feature of the MHI Regula  ons is 
the Safety Case Regime where the sub-
mission of a safety case is compulsory.  
A safety case is a structured documen-
ta  on produced by an MHI operator, 
which iden  fies the hazards and risks 
that may lead to a major accident, 
describes how the risks are controlled, 
describes the safety management 
system in place to ensure controls are 
applied in a consistent and eff ec  ve 
manner, and demonstrates that all ma-
jor accident risks are reduced to As Low 
As Reasonably Prac  cable (ALARP).

MHIs are premises where there is pro-
cessing, manufacturing or bulk storage 
of any of the government-controlled 
hazardous substances, for example, 
toxic and fl ammable substances. Also, 

another addi  onal condi  on for classifica  on as a MHI is 
that the quan  ty of these dangerous substances would 
be at a predetermined level which is diff erent for each 
dangerous substance. There are several key regulatory 
requirements when it comes to documenta  on for the 
safety case, one of which is the technical aspects. 

The technical aspects are concerned with the measures 
MHIs have put in place to prevent or mi  gate against 
major accidents, and to limit their consequences to peo-
ple and the environment. The end goal is to demonstrate 
that the risk of major accidents has been reduced to a 
point where they are ALARP. In other words, the risks are 
at a level that is perceived as acceptable to workers and 
the general public.

The importance of func  onal safety for SIS
Func  onal safety is focused around ensuring SIS are 
available and ready to respond during a major acci-
dent. Should the SIS fail to respond correctly during one 
of these events, it could lead to catastrophic conse-
quences. In order to ensure that these SIS are available 
and respond correctly, they need to be designed and 
maintained in a manner that minimises the poten  al 
for failure or error. Func  onal safety standards help to 
ensure consistent and robust processes are developed 

LIFE CYCLE MANAGEMENT OF 
SAFETY INSTRUMENTED SYSTEMS 
THAT PROTECT MAJOR HAZARD INSTALLATIONS 

by Sujith Panikkar, Senior Consultant - Func  onal Safety & 
Security Director - APAC Consul  ng, HIMA Asia Pacifi c 
An important considera  on in minimising risk to human resources and 
material assets. Mr Sujith Panikkar

Major Hazards Installa  ons are required to incorporate measures to prevent or mi  gate the eff ects of 
accidents.
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and followed throughout the systems’ lifecycle, from 
Concept, Analysis, Design, Implementa  on, Opera  on 
and Maintenance, to Modifica  on and eventually to 
Decommissioning. This ensures that due considera  on 
is given to minimising the risk of failures or errors, such 
as hardware failures, so  ware failures, human errors, or 
environmental influences. 

Following func  onal safety standards allows operators 
to design and maintain SIS that provide a desired level 
of risk reduc  on. As such, these systems typically form 
a cri  cal aspect of any ALARP demonstra  on. Therefore, 
when addressing the technical aspects of their safety 
case, MHIs are required to demonstrate that func  onal 
safety has been adequately addressed for all relevant 
phases of the systems’ life cycle.

For the technical aspects, there are four criteria that the 
authority will look out for, during assessment of safety 
cases. The fi rst criteria is Process Safety. This aims to en-
sure that suitable process safety techniques are included 
in the design and opera  ons. For example, the following 
ques  ons will have to be addressed:

• Were the hazard iden  fi ca  on studies carried out 
adequate? 

• Were inherent safety design principles considered 
before preven  on and mi  ga  on strategies?  

The second criteria is Mechanical Engineering. The me-
chanical engineering assessment looks for the demon-
stra  on of adequate mechanical integrity, within the 
design and ongoing opera  ons.  

The third criteria is Human Factors. Here, proof is 
required, that measures have been taken to prevent 
foreseeable human errors.

The fourth and fi nal criteria is Electrical Control and 
Instrumenta  on (EC&I). One of the key goals of the EC&I 
assessment is to ensure that the SIS protec  ng the MHI 
meet func  onal safety standards.  Within EC&I, func-
 onal safety is a priority item. If the MHI is relying on a 

SIS, then demonstra  ng that the risks are ALARP will be 
impossible without demonstra  ng that func  onal safety 
has been achieved. 

Typical SIS protec  ng MHIs may include Emergency Shut-
down Systems, Burner Management Systems, Turbine 
Shutdown Systems, Fire and Gas Systems, and High-In-
tegrity Pressure Protec  on Systems. 

Throughout the life cycle, competence management of 
the relevant staff  is also a mandatory requirement under 
the legisla  on. The operators have to ensure that proce-
dures are in place to con  nuously train and update the 
knowledge of all staff  involved in the SIS life cycle.  There 
should also be periodic assessments to document and 
quan  fy the competency of staff  against the ac  vi  es 
they are tasked to perform.  

Advantages of effi  cient SIS life cycle management for the 
operators of MHIs include op  mising capital expenditure 
by right-sizing SIS design, improving opera  ng expendi-
ture by lowering safety cost and down  me, preven  ng 
accidents by having be  er safety management systems 

and tools, and sa  sfying regulatory compliance and 
insurance audits by showing a proac  ve approach to 
safety.  Therefore, it is important both from a business 
perspec  ve as well as a regulatory compliance perspec-
 ve to manage the life cycle of SIS protec  ng MHIs, to 

make sure they sa  sfy func  onal safety standards.

(This ar  cle is based on a presenta  on made by Mr Sujith 
Panikkar at the ‘Safety Case Symposium 2018’, held in 
Singapore on 14 and 15 March 2018).

Around 220 par  cipants from the private sector, government 
agencies, and academia a  ended the Safety Case Symposium 2018.

‘Safety Case’ is s  ll a rela  vely new concept for 
many countries, including Singapore which im-
plemented the Safety Case Regime only late last 
year. The regime will create new requirements for 
Major Hazard Installa  ons (MHIs), including those 
involved in the processing and storage of petroleum 
and other chemicals, as well as power plants and 
other industries. 

In order to provide a pla  orm for an exchange of 
views on the subject, among diff erent stakeholders 
in the industry, TÜV Rheinland, Singapore Standards 
Council (SSC), and Singapore Ins  tute of Technology 
(SIT) organised the Safety Case Symposium 2018. 
The event was held on 14 and 15 March 2018, at 
SIT in Dover Drive.

Around 220 par  cipants from the private sector, 
government agencies, and academia a  ended the 
Safety Case Symposium 2018, to learn about the 
best prac  ces, cybersecurity, and the role of third 
par  es in the implementa  on of the Safety Case. 

The symposium is expected to lead to the forma-
 on of a ‘Safety Case Alliance’ that will bring in 

diff erent types of industry exper  se to facilitate 
the prepara  on of the Safety Case by MHIs. 
More informa  on can be obtained from 
contact@safetycasesymposium.com.

Symposium on Safety Case 
implementa  on 
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WEATHER RISK MANAGEMENT SOLUTIONS

by Marcel-Steff en Reif, Head of Weather & Commodity EMEA, Munich Re

Whilst power genera  on using non-tradi  onal resources is growing, its dependence on 
nature poses a fi nancial risk for producers. 

FOR RENEWABLE ENERGY IN ASIA  A GLOBAL REINSURER’S PERSPECTIVE

Introduc  on 
At the moment, the en  re world is undergoing a funda-
mental structural transforma  on in the energy sector. 
While in the past, the world relied mostly upon fossil 
fuels to s  ll its ever growing demand for energy, that 
has increased from 356 quadrillion Bri  sh thermal units 
(QBtu) in 1990 to 549 QBtu in 2012 and is expected to 
further grow to an  es  mated 815 QBtu in 2040, on a 
global scale, a rethinking in energy is now taking place 
[1]. Not only does the global energy demand require 
long-term supply security, especially considering the 
fi nite nature of conven  onal energy sources, but also 
climate change is pressing for ac  on. The current energy 
supply is simply not sustainable in the long run, making 
the pursuit of alterna  ve energy solu  ons inevitable. 
Addi  onally, countries are more and more aware of 
securing their energy independence and sustainability as 
well as an ongoing need for reducing energy costs.

It is obvious that energy transi  on has become a massive 
global force. To a great extent, this is driven by govern-
mental policies. Certainly, one historic milestone was 
reached with the Paris Climate Agreement, establishing 
clear targets on a country-specifi c level for dealing with 
greenhouse gas emissions mi  ga  on, in order to deceler-
ate global warming. Not only does the Paris Agreement 
provide a general transparency framework, it also estab-
lishes a conjoint dialogue amongst the 195 signing coun-
tries. In this context, governments worldwide are ge   ng 
engaged in the decarbonisa  on of their economies and 
strengthening their focus on renewable energies in their 
por  olios. This diversifi ca  on eff ort is greatly enhanced 
by the recent drop in prices for renewables, most nota-
bly, in the costs for photovoltaic genera  on [2]. Now, it 
is cri  cal to further push technology development and 
expand infrastructure investments, in order to foster the 
trend towards renewable energies.

The good news is that the number of installa  ons of re-
newable energy technologies, worldwide, and in par  cu-
lar, in Asia, is growing at a tearing pace. According to the 
latest report of the IEA (Interna  onal Energy Agency), a 
new wind turbine was installed every 30 minutes in Chi-
na alone [3]. A similar pace could be observed in newly 
installed solar capacity. Of all new energy capacity added 
around the world, clean energy hit a new record high of 
58%. This has led to the preven  on of 1.7 gigatonnes of 
carbon dioxide emissions [4].

During the past 15 years, renewables have displayed 
a spectacular growth. Especially wind power installa-
 ons have steadily increased, since the beginning of the 

millennium, up to almost 117 GW of wind genera  on 
capacity today. Similar was the development regarding 
new installa  ons in solar capacity, totalling almost 90 
GW now. The direc  on the world is heading is clear - it is 
towards renewables. 

And so far, they are defi nitely exceeding expecta  ons. 
Not only has the total installed base for renewables 
surpassed that for coal, but the overall propor  on of 
worldwide energy generated by renewables has almost 
doubled since the beginning of the decade [6].

The IEA predicts that renewables will remain the fast-
est-growing source of electricity genera  on, leading to 
a forecasted share of 28% in 2021, with Asia expected 
to become the leader [7]. According to IEA’s Execu  ve 
Director, Dr Fa  h Birol, “We are witnessing a transfor-
ma  on of global power markets led by renewables and, 
as is the case with other fi elds, the centre of gravity for 
renewable growth is moving to emerging markets”. This 
trend is expected to con  nue with a growth rate of 13% 
per year, un  l 2020, at least [8].

Looking further into the future, this trend is expected 

Figure 1: Worldwide newly installed power genera  on capacity from 
renewable energies between 2000 and 2013 (in MW), and share of 
renewable energies within the total newly installed genera  on capacity 
(in %) [5]. Source: IRENA, IEA, 2015.
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2012

5,584GW

to intensify. Bloomberg reports that ‘renewable energy 
sources are set to represent almost three quarters of the 
USD 10.2 trillion the world will invest in new power gen-
era  ng technology, un  l 2040, thanks to rapidly falling 
costs for solar and wind power, and a growing role for 
ba  eries, including electric vehicle ba  eries, in balancing 
supply and demand’ [9]. Investments in new wind and 
solar plants will uptake about three quarters of the USD 
10.2 trillion [10].

These investments will be of substan  al importance. 
Although global overall energy demand will be slowing 
down in its growth to approximately +0.7 % per year on 
average un  l 2050, because contemporaneously pop-
ula  on and economic growth are forecasted to slightly 
decrease in their pace in combina  on with a steady 
increase in effi  ciency. This means that global energy 
intensity, namely the energy necessary to produce a 
unit of GDP will be reduced by 50%, compared to what 
it was in Year 2013. However, contrary to the slow-down 
in growth of overall energy demand, electricity demand 
growth is expected to increase signifi cantly, doubling the 
growth rate of the demand for transporta  on. Of all new 
capacity installed, China and India will account for almost 
three quarters, of which close to 80% will be generated 
from wind and solar. In other words, solar and wind pow-
er are forecasted to grow almost fi ve  mes faster than 
any other power source [12]. And hydro power has not 
even been looked at, as yet. 

Especially in countries in the Asia-Pacifi c, a signifi cant 
growth in the share of energy consump  on generated 
by renewables is expected. One reason for that can also 
be found in their commitment, under the Paris Climate 
Agreement, to reduce GHG emissions as well as decarbo-
nise their economies. With its abundance in most Asian 
countries, solar energy is especially promising [13].

With China being the superstar in renewables implemen-
ta  on, most other countries also have strong aspira  ons 
to make their energy supply ‘cleaner’. In order to do so, 
governments have formulated a wide range of Energy 

and Ac  on Plans. For example, Singapore, in order to 
achieve 350 MW solar power, by 2020, encourages not 
only solar deployment in buildings but also provides 
government grants and tax incen  ves. Thailand aims for 
25% renewable energy in 2021, partly generated by 3 
GW of solar power. According to the Malaysian Renew-
able Energy Policy and Ac  on Plan, the country wants 
to achieve 21% clean energy, by 2050, and thus has 
put feed-in-tariff s, tax incen  ves and green technology 
fi nancing schemes into place. As a short-term goal, Ma-
laysia wants to have 1,250 MW of solar power installed, 
un  l 2020. Similarly, ac  on has been taken in the Philip-
pines, in order to triple renewables-based power supply 
in the next 15 years. Indonesia aims even higher, with its 
Na  onal Energy Policy striving for a 40% renewable pow-
er genera  on development, of which 620 MW of solar 
power ought to be installed by 2020. Japan has already 
issued its 4th Strategic Energy Plan and is supplying 
grants and fi nancial aids for R&D, demonstra  on, fi eld 
test programmes and market s  mula  on. These fi nancial 
incen  ves are thought to be around JPY 779 million. For 
achieving the 20% renewable energy goal, Japan wants 
to have 49 GW of solar power installed, un  l the end of 
2020 [14].

However, it is important to s  ll keep in mind, that power 
genera  on from renewable energy sources, despite its 
marvellous promise of infi nite energy supply, is a sector 
that runs not only opera  onal and fi nancial risks like any 
other sector, but with also high exposure to nature. Since 
these sources depend fully upon weather condi  ons, 
they are characterised by high vola  lity throughout their 
life  me. Neither wind, nor rain, nor sunshine is com-
pletely constant. While for some years, the expecta  ons 
are fulfi lled, in others, they may not. This is absolutely 
contrarious for planning security. Moreover, climate 
change is not to be ignored and is likely to impact long-
term condi  ons, eventually causing shor  alls. In contrast 
to, for example, nuclear power genera  on, renewables 
do face the risk of adverse weather condi  ons, eventual-
ly impac  ng power outputs drama  cally. This not only af-

Figure 2: Projected growth in installed capacity for power genera  on (from renewable and non-renewable resources) [11]. 
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fects returns but also has a highly nega  ve impact on the 
grid stability. Managing that inherent risk, which might 
also limit the sector`s access to more development cap-
ital, is of great importance. According to a report by the 
Economist Intelligence Unit, the renewable energy sector 
is s  ll far from perfectly managing its risks. While about 
70% are able to iden  fy their risk exposure successfully, 
far fewer are successful in actually mi  ga  ng and trans-
ferring them. The most common strategy for dealing with 
these risks is their transfer to third par  es. However, 
fi nancial deriva  ves, based on weather parameters, are 
also con  nually growing in popularity [15].

Policy outline weather hedging
There being so much exposure to weather risk in the 
renewable energy sector, be it due to a lack of wind or 
a lack of sunshine, extreme rainfalls or frost, the most 
logical ac  on is to hedge it. Weather risk management 
serves three goals - to keep costs under control, to 
safeguard revenues, and to achieve business targets. For 
businesses with exposure to weather risk, it cons  tutes 
an integral part of eff ec  ve and op  mal risk manage-
ment of both volume and price risks. Furthermore, it en-
ables u  li  es to keep the promises to their shareholders 
and the capital markets, on earnings. And by protec  ng 
these risks, it allows control over the ability to achieve 
business plan targets and also enhances profi ciency in 
the planning of capital alloca  on.

According to a recent study by the Economist Intelligence 
Unit, most are indeed aware of their dependence on 
weather, but this does not automa  cally imply that this 
risk exposure then can also be iden  fi ed correctly and 
transferred or mi  gated in an op  mal way [16]. So, in the 
case of energy businesses, weather risk can be catego-
rised in three diff erent ways. Volumetric risk occurs when 
the weather variability infl uences the supply and de-
mand volume, whereas the combined volume and price 
risk also includes price changes as a result of the change 
in volume due to weather. The third case of weather risk 
aff ects the availability or results in delays, when extreme 
weather condi  ons cause damage to the infrastructure 
or delays in construc  on. A frequently observed case is 
the construc  on of off shore wind farms, that can be re-
alised only when wind speed as well as wave heights are 
below a certain threshold. Under adverse weather con-
di  ons, this can cause several days of construc  on delay, 
resul  ng in addi  onal costs that run into the millions. 

The most common weather variables used for hedg-
ing are temperature, wind speed, precipita  on, wave 
heights, solar irradia  on and snow. They are the main 
causes aff ec  ng volumetric variables, either on the 
demand or on the supply side. That means that rela  ve 
to the change in the weather, variable power demand 
(sales) varies. Or looking at the supply side, the pow-
er produc  on output relates to the weather variable 
change. If there is no wind, a wind farm is unlikely to 
generate any power. Similarly for solar power genera-
 on, if there is no sun. This vola  lity risk in demand and 

supply then aff ects power prices directly.

Since the start of the millennium, a change in the weather 
risk management approach has become obvious, and this 
change is driving the demand for weather protec  on prod-
ucts. While before, many would just live with the risk and 
blame the weather or eventually diversify power genera  on 
or perhaps ‘hedge’ it in interrelated commodity markets, 
a change in approach is happening now. This is facilitated 
by various factors such as market liberalisa  on, an increase 
in compe   on as well as specialisa  on and breakups of 
value chains. Moreover, risk analy  cs and risk management 
have improved signifi cantly during the last 20 years. This 
comes along with a higher awareness among stakeholders 
as well as the standardisa  on of exchange-traded weather 
deriva  ves. This all leads to a new genera  on of weather 
risk management, that has in-depth knowledge of its risk 
exposure and subsequently is able to precisely quan  fy and 
defi ne its appe  te for weather risks. Only by matching ex-
posures to weather parameters can an adequate defi ni  on 
of the hedging programme be made and, if required, this 
can also cover volumetric and price risks. The measurement 
and op  misa  on of the cost-benefi t of the risk manage-
ment provides further understanding regarding the weather 
risk management. It is then also of great importance to 
ac  vely communicate benefi ts to stakeholders.

The ra  onale for hedging non-catastrophic risk is that 
the costs of ‘wearing’ the risk, such as holding capital 
reserves, is greater than the costs of ‘hedging’ the risk. 
Then hedging is actually value accre  ve. The fact is that 
wearing any kind of risk, be it fi nancial, business or mar-
ket risk, always comes at a cost. This cost may be direct, 
and therefore more easily discernible, as when capital re-
serves are allocated and maintained with respect to such 
risk. More o  en, however, the cost is indirect and thus 
more diffi  cult to quan  fy. This will manifest as reduced 
opera  ng leverage, reduced (overall) fi nancial leverage, 
or simply a less aggressive approach towards revenue 
genera  on, capital investment, and/or asset conversion 
cycle funding. In order to then create a weather risk pro-
tec  on besides the iden  fi ed weather parameter(s) and, 
in some cases, other parameters such as power prices, 
one or more independent weather sta  ons are required 
or, alterna  vely, adequate satellite data. Based on that, 
an underlying weather index can be generated. This, 
where necessary, together with the commodity price in-
dex, then allows the determina  on of the compensa  on 
mechanism trigger.

Wind power
Wind power cons  tutes the largest RE (Renewable 
Energy) sector a  er hydropower, and con  nues to be 
one of the fastest growing ones, with an average annual 
capacity expansion rate of over 20%. That means that in 
this sector, there has been more new capacity installed 
than in any other RE sector, during the past years [17]. 
Moreover, technology is developing at an enormous 
speed. For example, the off shore wind sector is expected 
to soon bring mega wind farms of over 300 m height and 
power genera  on between 10 MW to 15 MW, under 
opera  on [18]. In the worldwide comparison, Asia is the 
defi nite leader in new installa  ons. 
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Within Asia, China is the unchallenged leader in installed 
wind power capacity, with almost 170,000 MW at the 
end of 2016, followed by India with 28,700 MW. Ranks 
three to eight are fi lled by Japan, South Korea, Taiwan, 
Pakistan, Thailand and the Philippines.

With a total installed capacity of over 203,000 MW, 
Asia has now clearly overtaken Europe (161,000 MW 
installed) as well as the Americas (97,000 MW + 15,000 
MW) [20].

Year 2015 was certainly an outstanding year for the wind 
industry, with annual installa  ons breaking all records. 
Not only were more than 60 GW of capacity newly 
installed and 63 GW brought on line, but also global 
RE investments reached an all-  me high of EUR 296.6 
billion. Especially China surpassed all expecta  ons with 
50% of the new capacity being installed [21]. This out-
standing growth con  nued in 2016, with approximately 
55 GW of wind power capacity being newly installed, 
increasing the global total to 587 GW. And again, China 
led the ranking, and Asia accounted for half of the wind 
installa  ons, despite its wind industry being challenged 
by curtailments and policy uncertainty [22].

With a total of almost 169,000 MW installed, China now 
accounts for 30% of the world’s total. Although installa-
 ons in 2016 were slightly behind the numbers of 2015, 

mostly because of slower growth in electricity demand, 
but also due to problems in grid integra  on, the growth 
trend of recent years is expected to con  nue. Wind 

power in China faces a major challenge in curtailment - 
in 2016, this amounted to 17% on average, na  onwide. 
That is one reason for the governmental introduc  on 
of regula  ons to guarantee full load hours for solar and 
wind as well as incen  ves for new installa  ons being 
realised in low curtailment areas [23].

India is highly commi   ng itself to comply with its climate 
change commitments set out in the Paris Agreement, 
mostly focusing upon a more sustainable energy path, 
relying upon renewables and deploying more effi  cient 
technologies. With 3,615 MW of newly installed capacity, 
India is not only ‘Number 4’ in the global ranking for new 
installed wind capacity during the year 2016 but is also 
placed fourth in the ranking for cumula  ve installed wind 
capacity worldwide [24].

The ‘Number 3’ in Asian wind power, Japan, installed 
almost 200 MW of wind capacity in the last year and is 
keen to double that amount in the upcoming 12 months. 
Tokyo is highly suppor  ve and is guaranteeing higher 
tariff s. At the same  me, however, there are some plans 
by the Ministry of Economy, Trade and Industry for cur-
tailment of 1 yen per MWh of the feed-in-tariff s, for very 
large wind power projects. Since the Fukushima disaster, 
six years ago, great eff orts have been made towards 
renewables, especially with a rising number of off shore 
wind farms [25]. Also, Japan is currently running the 
largest fl oa  ng wind project worldwide, just off  the coast 
of Fukushima [26].

In the past year, South Korea added 200 MW of new wind 
power and the fi rst electricity was generated by the newly 
installed Tamra off shore wind farm which, further on, is 
expected to supply about 24,000 South-Korean homes 
with electricity. Five more off shore wind farms are due in 
the next fi ve years, fostering the energy goal to become 
fully ‘clean’, by2030 [27]. A country that has moved a 
signifi cant step ahead, in 2016, in the wind energy sector, 
is Pakistan. By installing further 282 MW of wind capacity, 
it has almost doubled its total installed capacity.

As men  oned before, renewables do have exposure to 
weather risk. The main feature of wind is its ‘infi rm’ or ‘er-
ra  c’ character. Power output varies enormously, depend-
ing on whether the wind is blowing or not, and when it is 
blowing, it is dependent on the wind speed. On average, 
the capacity factor for an onshore wind farm is around 
25% to 35%, whereas an off shore wind park can achieve 
almost twice that, namely, on average, 40% to 50% [28]. 
Basically, weather risk is the greatest threat to the wind 
energy markets and operators of wind farms [29]. It even 
surpasses the risk to mechanical breakdowns [30].

In order to manage vola  lity of wind power genera  on 
output, one solu  on might be shor  all protec  on for the 
wind farm. The underlying idea simply is an insurance 
against a lack of wind. Such index-based coverage on 
wind speed then compensates wind farm owners and/or 
investors for lost revenues and extra costs due to low or 
even lack of wind. Without such coverage, the wind farm 
owners and investors would have to face the full conse-
quences of the revenue loss, especially regarding their 
energy and renewable credits, as well as eventually car-

Figure 3: Annual installed capacity for wind power genera  on, by 
region, for the period 2008 to 2016 [19]. 
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Figure 4: Total installed wind power capacity (MW) in 2016. 
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rying the replacement cost for subs  tu  ng the required 
energy via the market or via alterna  ve genera  on. 

This type of protec  on highly benefi ts the wind farm 
owner, banks and investors, or also u  li  es engaged in 
PPAs (Power Purchase Agreements) with wind genera-
 on, by providing a highly fl exible structure. For example, 

this could be a downside protec  on or a produc  on col-
lar. Hedging one`s weather risk according to the specifi c 
needs op  mises both the overall project risk and the 
return profi le. Especially with regard to the stabilisa  on 
of earnings, this can bring about a huge benefi t. One can 
opt either to obtain recovery in the form of a fi xed dollar 
amount for each MWh lost or the payment can also be 
made in the market index price per MWh lost. During the 
course of a year, the annual mean wind speed fl uctu-
ates considerably, with some years simply remaining far 
below expecta  ons. Therefore, many wind generators 
regard a structure which guarantees a minimum revenue 
from the wind period over a specifi ed  me period as 
op  mally fi   ng their needs.

Depending on the plant-specifi c features of the wind 
turbines under opera  on and the wind distribu  on at 
the par  cular site, these wind speed readings can be 

translated into energy yield fi gures. This is done by using 
turbine-specifi c power curves. As can be seen in Figure 6, 
an increase in wind speed, usually measured in m/s, does 
not infi nitely increase power output but follows a power 
curve. That is, power output is generated only if the wind 
speed is above a certain speed threshold, then increases 
rela  ve to the increase in wind speed un  l it faces an 
upper threshold, when the power genera  on limit of 
the wind turbine is reached. In other words, wind power 
genera  on takes place only with the wind being within a 
specifi c ‘wind-speed-window’.

Accordingly, a wind farm’s annual output can be mod-
elled, taking the turbine`s specifi c power curve into 
account. Hence the expected output is the sum of the 
hourly energy yield fi gures for all wind turbine genera-
tors. This reveals the risk exposure of the wind farm to 
low wind. According to the specifi c needs of the protec-
 on buyer, the wind farm operator or the investor, the 

op  mum level of protec  on required is determined.

Such structures can be fl exibly adapted to the specifi c 
needs. In the case of downside protec  on, this could 
either be without limit or with a lower threshold (orange 
line). That means that if the wind speed falls below 

Figure 5: Wind speed distribu  on.

Figure 6: Rela  onship between wind speed and power output. 
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the red line (chosen according to one`s risk appe  te), 
the protec  on buyer receives a predetermined payout 
amount for each MWh below the lower threshold. So 
in case of a lack of wind, the wind farm operator does 
not face the risk of lost revenues and eventually have to 
also carry the alterna  ve power replacement cost, but is 
guaranteed a minimum revenue over the risk period.

Moreover, next to the risk of shor  alls in genera  on due 
to low wind speeds, wind farm operators also face the 
risk of curtailment. Wind genera  on is exposed to forced 
produc  on curtailments during  mes of too low or too 
high wind speeds. Wind generators have high fi xed ex-
penses, including capital charges associated with green-
fi eld developments, which pose signifi cant challenges to 
their economic viability. This is especially signifi cant, as 
they do not usually store the energy they produce but 
would like to deliver it straight to the grid.

A most recent example for that can be found in India. 
Rajasthan wind power developers have to repeatedly 
face backdowns. In that case, their power supply simply 
gets unplugged from the network. Up to 20% of wind 
power does get curtailed on a daily basis. This does not 
yet take into account all the days with complete switch 
off  by the state load distribu  on centres (SLDCs). Accord-
ing to some es  mates, these backdowns summed up to 
20,000 hours in a month, based on a capacity of 4,000 
MW. Especially during the high wind season during the 
pre-monsoon and monsoon periods, this impacts wind 
farm operators heavily [31]. One way of lessening the 
economic impact of these backdowns is to cover that risk 
with a parametric solu  on. 

Solar power
The power of the sun seems to be inexhaus  ble and thus 
it is no surprise that solar power has become the world`s 
leading source of newly added energy genera  on capaci-
ty in the past year [32]. Due to signifi cantly falling prices, 
especially during the last fi ve years, it has now become 
a cost-compe   ve energy source for both exis  ng and 
emerging markets. An average of 31,000 solar panels 
are being installed every hour in the past year [33]. Year 
2016 was a turning point for solar energy. For the fi rst 
 me ever, it has become the cheapest form of new elec-

tricity, to a great extent owing to the rapid deployment 
of solar in China.

According to projec  ons of Bloomberg New Energy Fi-
nance, it is not unlikely that about 70 GW of solar capaci-
ty has been installed in 2016. This not only surpasses the 
59 GW newly added wind capacity, but also outperforms 
wind regarding totals. 

Especially in countries with no or merely an insignifi cant 
subsidy structure in place, renewable energy will beat 
any other technology [34]. And Asia alone accounted for 
58% of all addi  onal installa  ons in renewables in 2016, 
implying a 13.1% rise in capacity. In par  cular, the solar 
sector could record signifi cant growth of about 50 GW, of 
which almost 50% were added in China [35].

Figure 8 shows that China is defi nitely the largest solar 
superpower in Asia, followed by Japan and India. One 
main driver of China`s strong solar energy sector has 
been the guaranteed feed-in-tariff s, yet now for a be  er 
balancing of costs versus growth, the country wants to 
return to more market-driven auc  ons [37].

Looking at the fi rst quarter of 2017, China could increase 
its solar output of 80% a  er having added even more 
capacity. This is thanks to another 7.21 GW added in the 
fi rst three months of 2017. Now, total installed capacity 
adds up to almost 85 GW. This emphasises China`s strong 
ambi  ons on clean energy. Only recently, the world`s 
largest fl oa  ng solar farm has been installed. For the 
upcoming three years, about USD 360 billion are planned 
to be invested in renewables. One important fi eld for 
investment probably should be its grid infrastructure 
because the country is con  nuously struggling with 
curtailments [38].

In India, a subcon  nent that in the past has been fully 
fi xated on the combus  on of coal, a complete change 
of course is taking place. The Pradhan Mantri Yojana for 
Augmen  ng Solar Manufacturing (Prayas) Ini  a  ve, a 
large-scale solar programme under Prime Minister Nar-
endra Modi, is expected to both raise renewable capacity 
to 175 GW by 2020 and boost India`s photovoltaic indus-
try [39]. Furthermore, solar ac  ons have facilitated the 
procurement of new capacity at incredibly low prices. 
Despite this enormous progress, India is s  ll challenged 
by grid integra  on obstacles [40].

For solar plant operators, u  li  es engaged in PPAs with 
solar generators, as well as investors and banks, the 
greatest weather risk is found in the lack of sunshine 
and, in some cases, a lack of resources due to the snow 
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Figure 7: Comparison of prices for solar and wind. 

Figure 8: Total installed solar capacity in MW, 2016 [36]. 
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and ice covering of the solar panels for long periods of 
 me. Also, in the absence of such most extreme weather 

scenarios, solar irradia  on displays fl uctua  ons during 
the year and vola  lity from year to year.  This results not 
only in uncertainty and lost revenues (energy and renew-
able credits), but as the case may be, also in addi  onal 
costs due to the replacement of power. 

Figure 9 displays the monthly sum of global horizon-
tal irradiance in kWh/m2 of the course of the year for 
a location in India. As can be seen, irradiance varies 
significantly. 

A big issue for solar power produc  on is that energy is 
produced only when the sun shines. On average, the 
capacity factor for a solar park is around 15% to 25%. 
[41]. Thus, past data can provide indica  ons for expected 
irradia  on yet some uncertainty remains, aff ec  ng plan-
ning stability in a nega  ve way.

However, index-based coverage on solar irradiance 
protects the solar farm operator or the investor against 
lack of sunshine and hence lack of revenue. The idea is 
that such a shor  all insurance for the solar park helps 
manage the vola  lity of global radia  on. Evalua  on of 
the varia  on in horizontal and inclined irradiance, over 
the years, displays signifi cant diff erences. While in some 
years, it exceeded expecta  ons, in others, it fell far short.

By precisely defi ning the desired level of protec  on, 
the hedge can be perfectly matched to the solar park 
owner`s risk appe  te. Flexible structures like downside 
protec  on with one or two limits and produc  on collars 
op  mise the project risk as well as the return profi le. 
In Figure 10, a down-side protec  on with two limits is 
displayed. Thus, the range between the two horizontal 
lines is protected under the weather insurance cover. Of 
course, this structure is also possible without the lower 
limit. With a guaranteed payment during the risk period, 

in case of a lack of sunshine, it is possible to achieve 
earnings stabilisa  on. The payment is usually recovered 
either as a fi xed dollar amount or as a market index price 
for each MWh lost.

Evalua  ng the long-term impact of the weather risk 
hedging clearly points to its ability to provide not only 
planning stability but also posi  ve fi nancial results.

Hydro power

Generally, it can be said that the hydropower market is 
growing worldwide, with China being in a leadership role 
in expanding its capacity. About a third of the 25 GW 
globally added capacity was added in China, as can be 
seen in Figure 12. Also, its hydropower genera  on has 
risen about 6%, up to 1,193 TWh (compared to 4,100 
TWh worldwide, this is pre  y impressive) and its 13th 
Five-Year plan for hydropower development plans to add 
another 35 GW un  l 2020, for a total of 340 GW installed 
hydropower capacity. 

Other countries in Asia also added notable amounts of hy-
dropower capacity, such as Vietnam, Lao PDR, Malaysia and 
India. Vietnam, with 1.1 GW added capacity is s  ll in the 
top fi ve for addi  ons, with many ongoing projects yet to be 
completed. With respect to industry opera  ons, modernisa-

Figure 12: Worldwide growth in hydropower capacity [42].

Figure 10: Varia  on of horizontal and inclined irradiance over the years. 
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Figure 11: Financial result and profi tability analysis. 
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 on and enhancement of old facili  es is s  ll the path being 
taken. A special focus is on digital technologies and analysis 
for more effi  cient power genera  on. Climate risks, impact-
ing already on project fi nancing and the exact predic  on of 
future power genera  on, are more and more relevant also 
in hydro-power genera  on [43].

Climate policy has developed since the Kyoto Protocol, 
and since the Paris Agreement, it is explicitly focusing 
more on technological policy making rather than on 
nego  a  ng top-down emission targets [44]. Therefore 
one can also see it as a duty of reinsurers to come up 
with advanced and adapted fi nancial solu  ons to cope 
with losses caused by climate change. As further conse-
quence, solu  ons are needed for weather-caused losses 
in hydro power, as it has been and unques  onably will be 
a ‘standing leg’ of renewable energy. The challenges met 
for designing such products are connected to the whole 
hydrological cycle and basically lead into precipita  on 
and streamfl ow data analysis and coverages to com-
pensate hydroelectric owners and/or investors for lost 
revenues or higher cost genera  on. These can be caused 
by lack of water, on the one hand. As shown in the fi  h 
assessment report of IPCC, more rivers have downward 
trends than upward trends in the ma  er of discharge. 
Also found was a decrease in many streamfl ows over 
many low- and mid-la  tude river basins, eg the Yellow 
River in northern China, where precipita  on has de-
creased since the 1960s [45]. On the other hand, fl oods 
can also cause trouble, as can be seen in the example of 
the Oroville dam crisis in February 2017 [46].

Generally, solu  ons to deal with a lack and/or excess of 
water have the aim to guarantee minimum revenue. As 
already men  oned above, hydroelectric genera  on can 
be massively impacted by a lack of precipita  on. This risk 
is mi  gated through structures protec  ng against costs 
associated with lower than an  cipated precipita  on and 
can be coupled with fuel or power price risk. An example 
of the rela  onship between precipita  on and produc  on 
can be seen in Figure 13. 

The power produc  on hedge is created through a rela  on-
ship between rainfall / run of river levels. In a next step, 
with the data of power genera  on, a weather index is 
implemented. The index approxima  ng future power gen-
era  on will be used for se  lement of the hedging product. 
Figure 14 provides an example for run of river data. 

Finally, the client defi nes the produc  on level needed 
to be hedged, denoted in MWh and the value per MWh 
lost, which is either a fi xed price or is dependent on 
market price.

Conclusion
In light of the most recent developments in the renew-
able energy sector, it becomes obvious that this will be 
one of the main drivers in the world’s energy future, 
moreover as energy demand will con  nue to grow. Due 
to not only the great abundance of renewable power 
sources but also to con  nually decreasing prices of 
renewable technologies, they will play an important role 
in securing the energy supply and will do so in a sustain-
able way. Especially Asia has strong aspira  ons for clean 
and secure energy supply. However, one of the greatest 
uncertain  es in relying upon renewable resources is 
their unprotected exposure to the weather. With a lack 
of sun, wind or water, simply no energy can be gener-
ated. This nega  vely aff ects the constant energy supply 
and also makes operators and investors suff er, risking 
their profi tability and thus also the long-term success of 
a sustainable energy supply. One successful approach to 
deal with this exposure is in weather risk management 
solu  ons. By ge   ng weather protec  on for renewable 
energy produc  on, be it for wind, solar or hydro power 
genera  on, the weather risk can simply be transferred to 
a third party, guaranteeing revenues and providing long-
term planning security. 
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The 52nd IES Annual General Mee  ng (AGM) took place 
on 26 May 2018 at Raffl  es Town Club. It was a  ended by 
some 120 members.

Er. Edwin Khew, the 26th IES President, began the day’s 
proceedings with the President’s Report for Council 
Session 2017/2018.

He shared with members the results of the various ini  a-
 ves that were launched during this Council term, in line 

with the three strategic outcomes he had laid down for 
IES since becoming President in 2016.

These included con  nuing eff orts to promote the Char-
tered Engineer programme, grow the member base, 
and train engineers through the Engineers Leadership 
Programmes. 

Two books were also launched: 50 Years of Engineering in 
Singapore and Engineering a First World – 50 Feats that 
Transformed Singapore, which celebrated the work of engi-
neers and brought to a close the Engineering Feats compe-
  on that began nearly three years ago to acknowledge our 

engineers’ contribu  ons to na  on-building. 

Er. Khew then summarised the major event highlights 
of the year, such as Na  onal Engineers Day and World 
Engineers Summit 2017, and encouraged members to 
par  cipate in the upcoming CAFEO 36 (Conference of 
the ASEAN Federa  on of Engineering Organisa  ons), 
hosted by IES (as AFEO Chair) and slated to take place in 
November this year.

IES ANNUAL GENERAL MEETING 2018

Er. Khew (le  ) passes the baton over to Prof Yeoh.

IES Council Members for Session 2018/2019 (le   to right) Front row: Er. Dr Lee Bee Wah, Er. Chong Kee Sen, Er. Seow Kang Seng, Dr Richard Kwok, 
Er. Edwin Khew, Prof Yeoh Lean Weng, Er. Joseph Goh, Mr Dalson Chung, Er. Chan Ewe Jin, Prof Chou Siaw Kiang, Ms Wan Siew Ping, Er. Ong Ser Huan. 
Middle row: Prof Hong Ming Hui, Mr Ong Eng Teck, Er. Lim Beng Kwee, Mr Lew Yii Der, Dr Teo Tee Hui, Dr Zhou Yi, Prof Simon Yu, Er. Alfred Wong, 
Mr Kang Choon Seng. Back row: Ms Jasmine Foo, Mr Danny Lee, Dr Victor Sim, Mr Norman Lee, Er. Teo Tiong Yong, A/Prof Lee Poh Seng, Dr Ang Choon Keat, 
Er. Dr Ho Kwong Meng.
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He ended his report with a refl ec  on on his eff orts to 
promote what he termed the IES-SHE (Innova  ve, Enter-
prising, Socially-responsible, Safety-conscious, Healthy and 
Environmentally-conscious) aspira  ons. Of notable men  on 
was the health aspect, which took off  with the forma  on of 
the Cycling Interest Group late last year, and IES’ excellent 
performance in the 2017 Inter-Professional Games.

Next, Honorary Treasurer Dr Teo Tee Hui presented the 
Treasurer’s Report and Statement of Accounts for FY 
2017. As the fi scal year was amended to be in line with 
the calendar year, the repor  ng period for this par  cular 
FY was only nine months. 

Following this, Honorary Secretary Er. Joseph Goh pre-
sented the elec  on results for vacancies in the Council, 
as well as the Vice Presidents (Full list of IES Council 
2018/2019 members on the next page).

A proposed amendment to the IES Cons  tu  on to 
formalise the alignment of the Statement of Accounts to 
the calendar year was tabled and passed. 

Before closing the AGM, Er. Khew fi elded some sugges-
 ons from the members in a  endance on improving IES, 

such as off ering greater recogni  on to the par  cipants of 
the Inter-Professional Games. 

He then thanked the re  ring Council members for the 
service, and invited Professor Yeoh Lean Weng to the 

stage, passing the President’s Medal to Prof Yeoh and 
formally installing him as the 27th IES President. 

Er. Khew will transi  on to the role of Immediate Past 
President, where he will con  nue to support the Council 
and work on the on-going ini  a  ves that were launched 
during his term, such as the deep tech incubator project, 
at JTC Launchpad @ one-north. 

In consulta  on with the Council, Prof Yeoh has outlined 
three priority areas to sharpen IES’ value to Singapore, 
the engineering community and its members. 

The fi rst area focuses on achieving engineering excellence 
beyond the built environment sector to encompass ad-
vanced manufacturing, transporta  on and sustainability, in 
alignment with na  onal industry transforma  on strategies. 

The second area aims at crea  ng a more inclusive engi-
neering community by providing professional recogni  on 
for technicians and master cra  smen. 

The third area centres on rebranding IES to a  ract 
younger engineers to join as members. 

“In an economic landscape increasingly shaped by dis-
rup  ons, IES will challenge status quo to help engineers 
harness new technologies to transform our industries 
and quality of life. Our aim is to create a dynamic 
engineering ecosystem with deeply-skilled engineering 
professionals who collaborate across disciplines,” he said.

President Prof Yeoh Lean Weng Council Member A/Prof Lee Poh Seng 

Vice President Er. Chan Ewe Jin Council Member Mr Norman Lee

Vice President Mr Dalson Chung Council Member Prof Lee Pooi See

Vice President Dr Richard Kwok Council Member Mr Lew Yii Der  

Vice President Er. Ong See Ho Council Member Er. Lim Beng Kwee

Vice President Er. Seow Kang Seng Council Member A/Prof Lim Kok Hwa

Vice President Mr Mervyn Sirisena Council Member Mr Ong Eng Teck

Honorary Secretary Er. Joseph Goh Council Member Dr Victor Sim

Honorary Treasurer Mr Kang Choon Seng Council Member Dr Teo Tee Hui

Immediate Past President Er. Edwin Khew Council Member Er. Teo Tiong Yong

Past President Er. Chong Kee Sen Council Member Ms Wan Siew Ping

Past President Prof Chou Siaw Kiang Council Member Er. Alfred Wong

Council Member Dr Ang Choon Keat Council Member Prof Simon Yu

Council Member Ms Jasmine Foo Council Member Dr Zhou Yi

Council Member Er. Dr Ho Kwong Meng Honorary Council Member Er. Ho Siong Hin

Council Member Prof Hong Ming Hui Honorary Council Member Er. Dr Lee Bee Wah

Council Member Mr Danny Lee Honorary Council Member Er. Ong Ser Huan

Council Member Mr Lee Kwok Weng Honorary Council Member Er. Tan Seng Chuan

IES COUNCIL MEMBERS 2018/2019



48 THE SINGAPORE ENGINEER
June 2018

Technological disruptions are a key reason for our increasingly volatile, uncertain, complex and ambiguous (VUCA) 
world.  We must take steps to address the issue of how we educate our young – in particular, our future engineers – 
to cope with this.

One truism of this VUCA world is that no amount of formal learning in the classroom can prepare our graduates to deal 
with disrup  ons in the working world, both on-going now and many yet unforeseen!  So it is important that we rethink 
the way we educate and prepare our graduates, in order for them to be able not only to get their fi rst job, but to be able 
to adapt to the many new jobs that will come.  

As Singapore’s university of applied learning, catering to a growing cohort of students studying in our local autonomous 
universi  es, Singapore Ins  tute of Technology has developed an applied learning pedagogy that will help our graduates 
meet this challenge. 

This pedagogy emphasises the connec  on of academic knowledge with real world applica  ons through the blending of 
classroom learning with on-the-job learning.  This is achieved through the introduc  on of a structured Integrated Work 
Study Programme (IWSP), an 8- to 12-month work a  achment, that provides a pla  orm for our students to deep dive 
into the industry they have chosen. The curriculum is then delivered in a culture where emphasis is placed on SIT’s DNA 
of being a Thinking  nkerer, Able to learn, unlearn, and relearn so that they can be Catalysts for transforma  on wherever 
they go while staying Grounded in the community.  

This deliberate eff ort to blur the lines between the classroom and industry encourages a constant exchange of ideas be-
tween students and their work supervisors, thereby keeping our faculty and students at the forefront of change. Ge   ng 
used to constant change can only benefi t our graduates, especially over the course of their working life, where they will 
switch careers more than once. 

Opening up opportuni  es for reskilling and upskilling will be crucial in order to keep our workforce relevant and engaged. 
With the pace at which technology is advancing, one cannot aff ord to be out of the workforce for too long as the knowl-
edge gap will widen exponen  ally over  me; what we engineers know as ‘hysteresis’.  

Ul  mately, the task of ensuring that our industry remains vibrant and strong lies not just with our educa  onal ins  tu-
 ons. It will require a concerted eff ort from all par  es including industry, agencies and the students themselves to inno-

vate to ensure Singapore’s con  nued progress.  
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