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T & : 502, Level 5 KPMG Tower, First Avenue, Persiaran Bandar
Utama, 47800 Petaling Jaya, Selangor, Malaysia

o 2 X : +60 3 7965 5555

™ & Xl : Acting Chief Executive Officer Mr. Hairol Ariffein Sahari
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- F 2 : No 23, Jalan Tunku Abdul Rahman, Presint 3, 62100 Putrajaya
A 2 X : +60 3 8949 5600

- ™ & Xt : Chief Innovation Officer MR. AZMAN BIN ABD RAZAK
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DEVELOPMENT
BOARD

: HDB Hub, 480 Lorong 6 Toa Payoh, Singapore 310480

HOUSING &

: Corporate Communications Manager Ms. Lui Wen Qing

: The Housing & Development Board

: 20193 10& 23¥ 14:00-16:00

: 1960F
. https://www.hdb.gov.sg/

: +65 6490 1111
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7] & & : Agency for Science, Technology And Research
HELAl - 20193 10 24¥ 14:00-16:00

o
AE-| EII:I'I . 1991 L|j -l"ug_l;rlrr o
cience, Technohogy

anmd Research

S O|X| : https://www.a-star.edu.sg/ RrLA PO
== 2~ : 1 Fusionopolis Way, #20-10 Connexis North Tower, Singapore
A 2 X +65 7672 6100

™M Bt X} : Biomedical Research Council Mr. Samantha Liew

A*STAR(Agency for Science, Technology and Research)y& &7IZZ2 2L
g Aotol uretvls 47 [EHY.
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O|= AME(Advanced Manufacturing and Engineering), HBMS(Health and
Biomedical Sciences), SDE(Services and Digital Economy), USS(Urban
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A AT, oAE, 714 200 O|R X2 RUAS.

o 7]m A

1B
= R

TAE HEE HIO|REE|ABiopolis)?t HEAMT-ZEZ|A
i

AS. MRt Y AR, 7E U H7|E N

(Fusionopolis)0f|

<

At XS ZEIs A*STAR 7| 7|

ot

ro L
%

rlo
Q

wu

(@)

(@)

o

0

oo

O

A*STARE 19914 18l 110 X4 & =
OFE HEA|A GHENI H7IZ20] D|gj7|= 8%
A*STARS| Mo|stHd A Bl ME{= Novartiss, Danone, Abbott % Procter

&Gambledt &2 2[ALQ| 7[@ Aot B BO|REFZ|200 UAS

_23_



TH HZESIHA, 2000E0H0= A7t

H—OII_I

A

Ko

o, 2017 Molst REE

H

-
o
AA

71

=
=

ZE20| NEY EIHHK0 10%

olo
0O<
1
S
oln
on

(o]
=

Z= BIM7HK 19.6%02 &= Mz 2

3 £|C§ 7| BO|XtO| X} OFAJO}

Ch U &

- Mrtmz ojg) HFe| 27t @70

I

or

ol
gl

!

<d
or
oK
St

—

jor
=

1ol
oF
ol

Ll

300
KU

20 —|

M X} AFO|
oo,

= BH

olo

Council(BMRCQ),

Research

Council(SERQ)

Biomedical

gda=2 A
Research

st
=0

A*STARO]

A*STAR

A*ccelerate,

I

Science&Engineering

Graduate Academy & .

- HA F #R

ta1, Ol

4

ok

~
10
ofl

ojru

J0l0
X0
o
o
31
|

<l

_24_



-

70

ujo
J1d

M|

o=

(=13
=]

l(Open innovation)2

4 A
(s

=

.
[e]

7l&

{

o

- A*STARS| Q1= 7}

Kto
ojn

il

ZA0|H, O] Qo= =AAHl AKX}

ol

ol

o/
NI

ol

-
o

ofl

N

Ly

F

ofof CH!

=
e

2 Hjo|2

S7t=E

O

O] O[FX|1

LHo
Joill

!

__I_I_

8l

of 2 W= CHXoH

IH
!

—r

ol
=

Kk
1

KO

—_

jol
ofl

L

_|u_
10
mr
Pl

ol

X7|g, AELEY]

7t?

A

9|xz

of7] #

o

=

f

A

OF2 Scientific platform

=
e

Z
=

HFO| 2| C|
StLt= Science engineering =0F2 HZ= AH10f 7{Ql

—

=)

ot Hyper-Personalization0| CHS A+t & O|Ct.

L

—

=

—

O|H, Ct

=
S

- 3A 271 ZOFZ BtLf

10!
T
wr

ol

3
Alsh,

Zao]
1712 4
Ch A= 117 937

I
o

1L

HCF.

—_
—

=I7|-o

LI
o

L A

A7 S
Industry Alignment Fund& 1 7| M0 dIHX| &

Ko

_25_



a5 20108
*E?‘;—'r‘%!ﬁﬂil St
”“"""’“""""“’éﬁi‘iﬂﬁ,i“ A

- 26 -



D

4

<k
gl

AHHDC)

HdI
=

Bl

I
H

g

W

o3

SIERI I

=

jo
[0

F

20| 7}

Ol M StLto| At 2 JHUAIZ HESAES}

&

=7t Xt

1

7

M|

olo
oR

A

AZ17t &

ol

(NIBM)

noke
Xy

2) &ef|o|AjoF =

| o[Alote] sS4 F-H0|2 ZOF A JHE

IHO
M|

B7HE, 78 HO0| ofiet npgar EX

o

-2t FE9 4

Eh
ol
<

¥

=9| H}O|@

2f| O A[OF %

F

ofl

=}

o
%

g2ut7b S =}

_27_



2,88 Fz TA |

7{'&8 (HDB)

E
- A RE|LEre] FEEEAK

o] or o wr Kk o ol ol <F ]
RI 00 T - = 50 o _ H
@ Wmpx w7 G+ o T
3 KO oo oK L
< = iy . o ofn N M-
) < m a2 = i) Bl RT m_u Bl
o+ - ol M K
o . — O ol [y o Rl K
H op = o) =3 =3 Q KA ofn
H OROK = i LT o =
N K ol | " ofl
w R W= KT s S K0 =3
W0oE oo ® O o & < =
o KL K s T o
~d - 0 ~ = —7 =
“ o Wo oo %4 _%o o - W_m
or ™ ot i Jo A0 Komm oz K o
< X — T3 H 0 T I
! m ap RO ~ N & o1 M|
o XK H T ol ol .- ml - bl
KF KO ol = Lo < < R N
=— . ™ N oo ol [ < | 0
N R 7] Ho Eil <
H o g 7y ol r K oy — .- = _
- = 3k KO o % ol < 3 - ol
o 0 5 & o T A T W= < o 1
= = K oF — db — _ @ (%] N -
T © 0| KO Mo ol = = . K —
w R oF ol o = 5 ol U
= = W g ol - ol — K . oo - o n =
— = o ol - N =0 0 8l L ol
{+ of ™ o ool & oF mr _— d N xp
ool OF <fF W _: m___ = A H ° il 20 ol
ol KE N Wl <0 o < 53 X0 ~ O N
OF oo P & K F R0 8 o Br o A1 1
<4 WM ¥ ol Kk X0 K- & M o ™0 < @[ B T o O
1 | | 1 — 1 |
<

_28_



-t

o HhE S98=

10

oo

k=13
=

[

O[FX|L AYU2D, Fe[Li2tete] &= /b 7[LE.

o
1=

4

-t
O
(=]

P, AR Olel: MR/

(o)
aet7|zel HE/I gt AREY

X &

H|

ofr
E

od
A

q|_u

ol

oy

IHo

olZeEtE F=otn, = HAHe AIENM K|

= FELIEtOM =

o5t

ojn
ol

ol

—t

KO0
o

—e

M
!

F=|0{0F 2.

Ef A7 =850l RUEt= WOl =et

1]
<0
ol

A

ol

e o

K| REA[Of| A =

o
=.

AH
o

- HAHL ¥

o MAXN Zle/hz, SYYEIA o

8= 00l Cf

o
.

o
A

AN 2
StEE 27}

M_u

X~
]

o] s

Of AlAREO|

A0 CH

o o
=

2= oflF= X

=

K

o, eI

H

X" Olgte As Mer HEHA A

nQ
—

o
—

SH Al
(o

7lE gl

F

-
o
=

B

_29_






[
-

~
Ok
50

St (NIBM)

-
24383

2. Z|ojAlOF =

& H (HDB)

K-

4. 148}7| S HFHA*STAR)

- 31






Halal industry
Development Corporation

Halal Malaysia: Taking
Halal Industry Forward

v
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2019

Halal and Thoyyib — The underlying principle for a Muslim diet

Products has to be:

Halal + Thoyyib
Permissible according to Syariah (Islamic Law) Good to consume / apply

Clean & Safe Quality

: Implementing the requirements of Halal and toyyib

. will increase the product’s reliability and acceptance
Permitted sources level by both the Muslim and non-Muslim 2
consumers around the world.
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The changes in global Halal landscape today attracted many E
countries intensifying its effort in developing its Halal Industry

Halal is fast becoming recognized as a new benchmark for
quality, healthy, hygiene and safety.

Many countries have expressed their strong interest
in participating in global Halal agenda and have
now adopted Halal as their national strategy

y=w=v. V) A paradigm shift from a Halal niche strategy to mass
L LD . . .
\.—--_ (@ marketing of Halal products/services leveraging on

borderless e-commerce plaiform

Developing the main artery of the global Halal pipeline could
be challenging and normally this problem can be circumvented "/ :
through a Government-to-Government initiative.

The growth in Halal Industry is phanomenal

Halal is diverse - halal is not just confined to food |

USD 1.8 trillion

UsD 100
billion

Cosmetic &
Personal Care

Islamic
Financing

Healthcare
Services

Hospitality
Services

Takaful
Services

USD 20 billion

Logistic

Services

Ingredients

Muslim
ospitalif
Serviceg

Food &
Beverages

Emerging Sectors:
* Medical devices
* Modest fashion

USD 2.3 trillion

Halal is a value proposition that exists within key elements of

the supply chain of the intersecting industry sectors
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Towards Zero Contamination with Non-Halal Materials / Ingredients along the Supply Chain

PROCESSING &

INPUT DISTRIBUTION

PRODUCTION

MARKETING

CONSUMER

* Breeders « Livestock * Processed foods, * Supermarkets & + Restaurants
cosmetics & groceries
« Tissue culture « Fruits, personal care etc. + Food trucks
vegetables, * Wholesalers &
« Animal feed tubers & « Warehousing retailers + Kiosks
spices
+ Fertilizers .+ Repackaging:” L “*Trending
+ Abattoirs : g i E o ’
. Pesticides, ':;?":: Cold room . Stocks ; Online ] ,“- Delivery 1
herbicides & ot A J B
fungicides E } T

* Hormones &
medicaments

Logistics Tracking

Traceability of Products Origin

e.g. Halal ingredients, cosmetic and personal care

~
15 Ascorbyl o B )
- Palmitate ?’ Triisostearin
Riboflavin
Phenoxyethanol
Sodium
Selenate
Methylparaben
Cyancobalamin

e.g. Halal food (e-code)

EJEN ANTIKERAKAN
("ANTICAKING AGENTS")
Untuk mengelakkan makanan dari
menjadi keras dan supaya mudah

PELAZAT (“FLAVOUR ENHANCERS")
Untuk menambah kelazatan makanan

BERASAL DARI
TUMBUN-~

nn

BERASAL DART

1% n““ lﬁa\nyu tepung Bt HATWAN
. g TUMBUN- G T E623 E620
“\“\!l TUMBUHAN £624 E631
em ES0D  ES29 E542 RO R
ea‘u‘l“‘ ESOL  ES35 ES70 E636 E640
“ 504 E5st 572 637
; ES07  ESS2
W ES09  ESS8
i ESIL  ESS9
W ESIS  ES7S
516 ES77
ESIB  ES78
519 ESPY
ES26  ES8S

EJEN PENGILAT, PEMANIS
("GLAZING AGENTS, SWEETENERS")
Untuk mengilatkan makanar,
memaniskan makanan
“Eﬁw"“ah:fn’ BERASAL DARY

TUMBUHAN
E900 E801
E925 E904
E926 E905
E931 E907
E932 E913
E957 E920
E965 E921
E967 E951
E999 E1100
E1200 E1518
E1201
E1202

E1400-E1450
E1517
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Malaysia as a destination for halal investment

2@ & * Make Malaysia as Halal Centre of
Excellence for Nestle world wide —
B reference for 85 halal certified

hl actle factories all over the world (Total
eStIe 436 Nestle factories globally).

« Spur the development of local halal

vendors

> T Regards Malaysia an important Hub
carg’ll for Halal to serve its customers in

more than 70 countries

* Taking full advantage of abundant
halal raw materials (palm oil based)
in Malaysia

\./ﬁ- * “World first Halal Vaccine production
AldPharma  facility in Malaysia”

Other main brands manufactured in Malaysia:

(B - o J <y () A LLEAUT)
oages BARRY (()) CALLEBAUT

and more ...

Investment

More investors are invited to set up
its potential Halal production
facilities in Malaysia preferably in
Halal Parks

Main incentives for Halal Industry
Players:

+  Full income tax exemption on qualifying
capital expenditure for a period of 10 years;
or Income tax exemption on export sales
for a period of 5 years

+ Exemption on import duty on raw
materials used for the development and
production of halal promoted products

+  Double deduction on expenses incurred
in obtaining international standards such
as Hazard analysis and critical control points
(HACCP), Good Manufacturing Pracnc%
(GMP), etc.

HALMAS Designated Halal Parks in Malaysia roc |

Tenants within the halal parks form a community of manufacturing and services businesses with
a mutual goal of achieving economic benefits while preserving halal integrity. The goal of

the Halal Park is to allow participating companies to improve their economic performance

(63 Malaysia Halal Parks

RM13.27 biIIion

investment since 2010

75 14

Halmas Status
o Halal Parks

HALMAS %

OPerda Halal Park O Pedas Halal Park

OPenang International Halal Hub O Melaka Halal Hub O
OPasw Mas Halal Park O POIC Tg Langsat

OGambang Halal Park O POIC Lahad Datu

OSelangor Halal Hub O Tg Manis Halal Hub

OPKFZ National Halal Park o Kota Kinabalu

OTechpavk @ Enstek O Iskandar Halal Park

nalmas

HDC DESIGARTED RALAL PARA

(@

As at 31 Dec 2017
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Investment — Malaysia is a home for various international brand 1oc|
adopting Malaysia’s Halal standard to penetrate Halal market
X AINomoTO

Nestle
*
Cctlly  viirce
om90 Halal Food

Cargill  Puratds

—
KERRY
Halal — PureCircle

Ingredients

and
NP SU Dumex | Beverages

Bies Pross Toemen

=1 al
(‘%u : 7}’\) Halal Cosmetics, |ﬂ(li-llglaS?II'ial 7:, SCHAEFER
T/ Fersonal Care® | Chemicals / Reckitt
NE/ S :
t:’%éﬁ LASHO Materials Benckiser |\x-)1,y
Usnillover
GARNICR

© I e T
= LoN e a7

'Malaysia’s halal ecosystem

Various halal sectors co-exist and supported by proper policy, legislation, halal integrity
E management and industry development connecting the Government, industry players and
consumers

ReferenceCentre U ion and

= Advisory centre

= Datawarehouse

« Knowledge dissemination tools
= Market intelligence

« Halal food & beverages
» Halal cosmetics & personal care
» Halal Ingredients

« Halal services (logistic, banking,
Halal as the takaful, healthcare & tourism

new source of
economic

. growth
Human Capital
Source: Economic Planning

Unit, Prime Minister's I n fras t ru ct ure

+ Halal Talent Development Program Department
« Halal Executives & Auditors

« Modules in universities & colleges + Halal Industrial Parks

» Halal R&D — testing lab

-+ Standards & certification

Government Support

» Policy: MIT! (Industry) and JPM (Syariah)

« Industry Development: HDC

+ Certification: JAKIM

+ Standards Development: Standards Malaysia

« Enforcement: Ministry of Domestic Trade 10
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Halal ' Haram ' Syubhah/Mushbooh
(Permissible) Non-Permissible - Not Clear

Plants/Fruits/Marine

Animals

*non-poisonous, non-
intoxicating and not
hazard to health

Not slaughtered Slaughtered
according to according to

Syariah Syariah

Clean &
Safe

Non Halal + Non Halal + Syubhah
Raw Material Ingredients Ingredients

_38_



HALAL

* Adhering to standards of hygiene and cleanliness
* Ensuring safe and clean on products handling procedures
* Ensuring Halal status of raw materials

Certification Schemes under Department of Islamic
Development

Food /
Beverage /
Suppleme
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Consumer

Acceptance

¥ Halal for All

Global Halal

==

isii B

Certified vs.
Non-Certified

Premise

Perception

'@

MUSLIM FRIENDLY
RESTAURANTS

RESTAURANT

Travel Industry

Services - in-
flight catering

Basic Amenities
@ Airport, Malls,
Hotels

Muslim Friendly Eating Places

'@ il
MUSLIM FRIENDLY RESTALRANT

RESTAURANTS

Understanding

the Principles Tour Guide

For Muslim

Package Tour

more
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& g Haan

19™ OCTOBER  5PM |
GF CENTRE COURT, 1 UTAMA SHOPIING CENTRE

3L ¢| Chongga o
==L MAT KIMCHI

SOUTH KOREA

Organization & Address

Contact

64

Korean Muslim Federation
( KMF)

39 Usadan-ro 10gil
Yongsan-gu

Seoul 04405

Korea

Dr. Hussein Kim Dong Eok
( President )

Mr. Ahmad Cho Min Haeng
(Chairman)

Tel : +82-2 793 6908 /
+82-2 794 7307
Fax : +82-2 798 9782

Email:
kmfhalal@naver.com
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* Why Halal Industry?

World Muslim Population Muslim Population by Country
INDONESIA
PAKISTAN 8 million

lion

R : : e

L) Eﬁfﬂ 2 5 80 million

1.8 o g 75 million

Dition E E 23 million

g Z 16 milion

s o g % PHILIPPINES 5 million
w w ; § FRANCE 5 million
B 2 GERMANY 4 million

YEAR 2012 2030 2050 UNITED KINGDOM 3milion

Source: Fieishman-Hillard Majlis, “The next billion: The market opportunity of the Muslim world™ (July 2012)

The Global Market for Halal Economy

Emerging Halal Markets

b

Existing \?ﬁ'-
markets e

- roure

Note: Figures stated only represent key segments (e.g. food) according to current conventions. The overall market potential will be much larger
if we include other sectors that have yet to be quantified.

Source: Fleishman-Hillard Majlis, “The next billion: The market opporiunity of the Muslim worid" (July 2012) and PwC, “Islamic finance,
Creating value” {June 2013)

20
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Key stakeholders in Halal Malaysia development

—E Halal industry development

—
—QSMECOHP SME development
N

Wasavsin

— Export promotion

Ke y MATRADE
Stakeholders —M I DA Investment promotion
— IJAKIM — Halal Certification
H—
— STA“BAALBYDS,§ Standards development

Enforcement

Domestic Trade
and Consumer

Affairs 21

Available Standards related to ‘Halal’ has increased over the years,
shaping the nation’s Halal landscape

Responsible for the development of Halal Standards and to coordinate and
manage related standards
mas™
1 MS 1500:2009 (E) Halal Food - Production, Preparation, Handling And Storage - General Guidelines
(Second Revision)
2 MS 1900:2005 Quality Management Systems - Requirements From Islamic Perspectives
3 MS 1900:2014 Shariah-based Quality Management Systems - Requirements With Guidance (First
—> Revision)
MALAYSIA 4 MS 2200-1:2008 Islamic Consumer Goods - Part 1: Cosmetic And Personal Care - General Guidelines
MS 2200-2:2013 IGquLnif; Consumer Goods - Part 2: Usage Of Animal Bone, Skin And Hair - General
uidelines
Standard MS 2300:2009 Value-based Managsment Systems - Requirements From An Islamic Perspective
—> Development ’
Agencies 7 MS 2393:2013 Islamic And Halal Principles - Definitions And Interpretations On Terminology
8 MS 2400-1:2010 Halalan-toyyiban Assurance Pipeline - Part 1: Management System Requirements
For Transportation Of Goods And/Or Cargo Chain Services
Standards ranked 9 MS 2400-3:2010 Eaia}laar;;t_?yyiban Assurance Pipeline - Part 3: Management System Requirements
or Retailing
by rate Of usage: 10 MS 2400-2:2010 Halalan-toyyiban Assurance Pipeline - Part 2: Management System Requirements
For Warehousing And Related Activities
11 MS 2424:2012 Halal Pharmaceuticals - General Guidelines
2. MS1900 12 MS 2565:2014 Halal Packaging — General Guidelines
3. MS2200 13 MS 2594:2015 Halal Chemicals For Use In Potable Water Treatment - General Guidelines
14 MS 2610:2015 Muslim Friendly Hospitality Services — Requirements
Copyright © 2008-2013 Halal Industry Development Corporation

_43_



DC - HALAL

is magnified as more industry
, it created

The need for halal talent
N

players become involved in halal business, hence
the need for qualified people to administer halal matters
view of this, HDC through Halal Industry Training has foreseen
the need to cultivate and sustain flow of training through a

long cycle of halal ecosystem.

HALAL INDUSTRY TRAINING PROGRAMME | 2019 Y

MONTH
QUARTER 2 QUARTER 3 QUARTER 4

Course Title Pg}&E QUARTER 1

| Industry
(B 14-15

Halal Internal Auditing (HIA)
3 Days
Pr

in Halal E
10 Days

ysis and
ntrol Point (HACCP)

Note : HDC reserves the right to cancel or reschedule any training.
of to changetralners. 100% HRDF Claimable SBL Scheme.

“  HDCTRAINING CENTER
*;;.r* 3.10 Level 3, KPMG Tower, First Avenue, Pg
Bandar Utama, 47800 Petaling Jaya, 5‘ DC o provdes InHouse ralning locally and ikesnationslly
emallto

1
* Kk Tel: +603.7965.5555 Fax: +603.7965.550

1
Ao
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Branding of Halal Malaysia to the World / M

Organised by:

Fostering A True Halal Economy: @ =

Global Integration and Ethical Practice

WORLD HALAI

CONFERENCE 2013

3 & & April 2019
Malaysia International Trade and Exhibition Centre [MITEC)

MALAYSIA HALAL EXPORT 2018

Generated by Halal Datawarehouse System

ew e
Tt (= e g

Halal Export Value Total Halal Malaysia Export Value 2018 (MYR)

40.0 Bil

Asia Pasific Economic Cooperation (APEC) 26.2 Bil

& ; 2 Trans-Pasific Economic Partnership (TPP) 13.6 Bil Total Malaysia Export Value 2018 (MYR)
0o *H

!\_7 2 4.5 Bl Association of Southeast Asian Nations (ASEAN)  11.9 Bil 998.0 Bil (p

/e
(@
) 4.6 Bil 1 |
/_\ |
\/\ ¢ " Organisation of Islamic Cooperation (0IC) 11.3 Bil Halal Export Contribution 2018
N  25Bil ¥ i Group of Eight (G8) 8.7 Bil 4.0%
5 ¢ Group of Fifteen (G15) 65 Bll |

- Halal Export

r A
&=/ 248l 4 Commonwealth 5.5 Bil
& European Union (EU) 3.3Bil | NON BUMI

: }246.06 M 2018: 38,461 141
=4 | Middle East & North Africa (MENA) 3.3 Bil 2017: 39,573.20 M

C Gulf Cooperation Council (GCC) 21 Bil P'dﬂ"‘ég“;::‘ oy 124%

[i \\ ™ -
\ BT

N

o
>
=
"
c
=}
=
©
c
=
4
@
(=]
t
o
a
>
w
w
=
o
=

s
A4

Halal Export Value Halal Export Value
ror b L by Product Cluster, MYR

- uéau 29% . 20.0 Bil I 1.8 Bil
(Medium) o ===

439 42181 #65 o
w08l & 14581 | 3% 048

B
426

Halal Certified Exporters

o
o 39.4Bil ¥ 45
37.7 Bil

308 B 048

2015 2016 2017 2018 Grand Total: 40.0 Bil
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MYR Billion
15

(Y2013 — Y2018)

Y2018 (Top 3)

South Kor

Halal Export from Malaysia t
South Korea at a glance

=

o

1) Halal Ingredients: MYRO0.601B = KRW170B

1.4

3) Cosmetics &

2013 2014 2015 2016 2017

N
o
g
(o]

e e e e

Bowon

MYR7.74B = KRW2.19T KRW107B

@ o

Source: Dept of Statistics, JAKIM, Custom Dept (Jawatankuasa Pemandu Projek
Halal Datawarehouse (JKPPHD)

===

27

2) Food & Beverage: MYR0.595B = KRW168B

: MYRO0.081B = KRW22B

1.39
1.36
13 1.28 1.28 Personal Care
1.23 **Exchange Rate (as 17 Oct 2019): MYR1 = KRW283

192 1.19

. e e e e e e e e 1
1.0 Y2013 -Y2018

1 - Food & Beverage - MYR2.66B / KRW752B

I
1
1
1
1
:
Halal Ingredients - MYR3.62B / KRW1.02T i
i

1

Palm Qil Derivatives — MYR0.94B / KRW267B E
1

1

1

1

1

1

]

1

1

I

1

1

Cosmetics & Personal Care - MYR0.38B /

Industrial Chemicals — MYR0.13B / KRW37B
Pharmaceutical - MYR0.004B / KRW1.3B

Repository - Halal Ingredients Directory Portal (HIDP)

halalingredients.hdcglobal.com

28
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Change in Trend

Halal Apps

EZHALALapps

The way in which consumers purchase
goods & services is constantly changing
with economic and technological
developments on a global scale. As
consumers have more ways to interact
with brands, businesses need to be able
to engage anytime and anywhere.

Source: 2019 Megatrends: Euromonitor international

Emerging in technology change the
business marketing strategy to meet the
change of consumer spending and
lifestyle. 5G, Al and social media as
business platform is the trend.

Consumer
Choice

Reach Us via Social Media

@HDCMalaysia

u @HDCMalaysia

@ hdc.malaysia

m Linkedin.com/in/hdcmalaysia

Nomophobia
Developing an irrational
fear of being without a
phone

FOMO
(Fear Of Missing

Out)

The feeling of having to
keep up with what people
are doing in social media
posts
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Conclusion

» 1.8 billion Muslim population. Supply for Halal food and non-
food products is not enough to cater the demand.

* Challenge is to develop a more robust and efficient global
supply chain benefitting Muslim world

* Hence, opportunities are enormous.

X Global Halal ™
ll‘:t Support Centre
ﬁ Malaysia

N RS &E-»-:-"\

\

{é IF‘&ﬁj ."i: f d% ‘rh"—

% ,‘

Hotline 1800-880-555 Visit us at: www.ghsc.com.my

i a3 OneTouchPoint

31

Hatal Industry
Development Corporation

Q&A

Halal Industry Development Corporation (HDC)
5.02, Level 5,

KPMG Tower, First Avenue, Persiaran Bandar Utama,
47800 Petaling Jaya, Selangor DarulEhsan,
EIEVEER

Tel : +603 - 7965 5555
Fax : +603 - 7965 5500

Hotline : 1800 - 880 - 555 (within Malaysia)
+603 7965 5400 (outside Malaysia)

Thank you

www.hdcglobal.com
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CORPORATE PROFILE

eaim t&ke biotechnology as a new economic
the three biotechnology cooperative centers
'e BCCs were then named as Malay5|a Instltute of

Leading Biotechnology and National centre for
Bioscience RDI&C for Malaysia commercialization driven R&D
economic growth and in healthcare, agriculture and

environmental sustainability. Industrial biotechnology
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Establishment of NIBM

¢ National Institutes of Biotechnology Malaysia (NIBM) is a
consortium of three national biotechnology institutes — Malaysian
¢ 2012 Institute of Pharmaceuticals & Nutraceuticals (IPHARM), Agro-
S biotechnology Institute Malaysia (ABI), and Malaysia Genomic
Institute (MGI).
NIBM was established on 27 January 2012 as a Company Limited
® by Guarantee (CLG), an autonomous not-for-profit entity to
® ‘ administer IPHARM, ABI and MGI. While the institutes focus on
2014

R&D, NIBM will set priorities and direction for R&D activities,
derive plan for commercialization of R&D outputs and establish
networking and collaborations.
* IPHARM, ABI and MGI which were set up in 2006 as government
- agencies supervised by MOSTI, were officially transformed into
2011 ® NIBM on 1 March 2014.

ad the setting up

AR, IPHARM & MGI
2005 ety

al Biotechnology Policy

orporatior

Cabnet a
of NBM

NIBM Organization Chart

NIBM

Serdang, Selangor ..
27 Jan 2012

IPHARM

ABI MGl

Gelugor, Penang Serdang, Selangor Bangi, Selangor
25 Sep 2011 30 May 2012 20 Dec 2010
NIBM — National Institutes of Biotechnology Malaysia IPHARM — Malaysian Institute of Pharmaceuticals & Nutraceuticals
ABI — Agrobiotechnology Institute Malaysia cMO — Corporate Management Office
MGI — Malaysia Genome Institute
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Discovery & development of crop, livestock Discovery & development of genes, enzymes &

NIBM Focus Area

Drug discovery from natural tropical
& food for better quality & higher yield plant cells for industrial applications sources for healthcare, pharmaceuticals &
& bioinformatics

nutraceuticals

GENOMMALAYSIA =

RD&I

o Flagship, Science Fund,

Techno fund, MSI, FRGS,

Dana Khas, DSTIN etc.)

. (Patent, Trademark, Industrial

Contribution in Biotechnology

[l t to Biotech Sector & STI  Impact to Social / Community

Intellectual Property I I I

ST1 & CSR Diffused  People Impacted

to Community from ST1/CSR
Design etc.)
° Journal Impact to Industry Player & Product Development
/ Publication @ ‘ ‘ ‘
So Tra with
Sorioes Proaded 1o Cloma oty Wchuiry ! Acacamia Frodu CComm
° Product
Development




Internal Collaboration

" — Talent &
Collaboration between three institutes (ABI, MGl Market-driven /

‘ &LabtoMarket |  Expertise
and IPHARM) R&D Training

Repository
Natural
BioResources

Universities & Institution

(local & foreign network)

NiBMm
GLOBAL PRESENCE

Agencies

Industries (Eg. ANM, MIMOS etc.)

(SME, GLC etc.)

Consultancy Facilities & Services

. Lab scale testing, data generation,
Product / process scale up planning, taehiialaay. i < ORRRAIAtIGR
technology upgradation, problem solving SEANDIOEY./ RIOCEsS OPHMIZaHO)

Technology Transfer Product Development Training / Internship
Contract research, collaboration, Conceptualization of idea, pre-proof of Equipment and facilities , fields related
licensing concept studies to agrobiotech, genomic,

pharmaceutical and nutraceutical
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Products

Products, Services, Trainings & Consultation

FIZZY ANNONA
Soursop Extract With Mas Cotek Herbs

Soursop Extract With Kacip Fatimah Herbs

FIZZY ANNONA contains refreshing soursop
(Annona muricata) fruit extract as the main
ingredient. Soursop fruit is high in vitamin C, fibre,
Phosphorus, Calcium and Fructose. "Mas Cotek"
(ficus deltoidea) is another medicinal local herbs
that can be consumed by both men and women
who want to remain active and healthy. Another
variant is enhanced by infusing soursop with local
traditional herb "Kacip Fatimah"(Labisa pumila) in
the effervescent granules cater specially for
women.

RHINOBOOSTER : Tiger Milk Mushroom
Rhinobooster is a product containing extract
of tuber from our in house cultivated tiger’s
milk  mushroom. Each bottle of
Rhinobooster healthy drink contains 50 mg
of freeze dried polysaccharide-rich extract to
boost body immune system and also as an
antioxidant agent.

=m ok

Agarwood Inoculum

Production of inoculum formulation as inducer for
formation of agarwood in Aquilaria trees. This
formulation can be injected into the Aquilaria
trees from the age of 2 years and above. This
inoculum may plays the roles of interaction with
the trees and spread to form resin.

Nutritional Supplements for Animal
and Aquaculture Feed

Trace minerals, minerals, amino acids and
vitamins help animal and aquaculture
species improve performance in a variety
of important ways including optimal
growth, immunity and reproduction

Corn Silage Fermentation System

By adding microbial inoculants into the silage, it
will increase the bacterial population which then
dominate the fermentation improving quality of
the silage. The use of bacteria has proven to
improve the preservation proses, speed up the
fermentation duration and conserved nutrition
value of corn silage thus produced a good quality
silage as ruminant feed.

Products

Products, Services, Trainings & Consultation

Feed pellet formulation is essentially

these terms is essential to their correct
nutrient requirements.

High Value Mushroom

Cultivation of high value mushroom such
as Tiger Milk Mushroom, Shiitake and
Lingzhi for food, industry and medicinal
aplications.

Halal Formulated for Fish Feed Pellet

applied nutrition. Precise understanding of

LiPro®5000 Workstation

LiPro®5000 Workstation is a versatile liquid
propagation system / low cost bioreactor
system for growing various types of organs
and tissues such as mycelium and young
seedlings.

Plant Seedlings From Plant Tissue Culture
Mass propagation and supply of selected tissue
culture plantlets to cater plantation industries.
Among the plants that have been successful
grown are Zingiber officinale (Ginger),
Kaempferia parviflora (Black turmeric / Kunyit
Hitam) and Fragaria spp (Strawberry)
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Products, Services, Trainings & Consultation

Services

ANIMAL BIOTECHNOLOGY RESEARCH

CENTRE

Conducting research in the field of animal
biotechnology in term of nutrition and
production, breeding and reproduction,
aquaculture production and health and animal
health like vaccine & diagnostics.

Formulating and implementing research
projects for the programme to secure grants.

Carrying out technology foresight studies to
identify the appropriate and latest
technologies for the research programme

Periodic monitoring and improving at the
laboratory. level the implementation of the
projects

FOOD BIOTECHNOLOGY RESEARCH

CENTRE

Conducting research in the field of food
biotechnology like Bio-ingredient, process
improvement, functional food and food
safety & security such as improving research
technique in food processing, development
new product on bio health, finding new crop
as source of food, using microbe in food
industry and secondary metabolite
production as a food additive or probiotics
through microbial culture.

Formulating and implementing research
projects for the programme to secure grants.

PLANT BIOTECHNOLOGY RESEARCH
CENTRE

Conducting research in the field of plant
biotechnology like plant genomics, bio

fertiliser & bio control, Genetic
Engineering, bio pharming, bioreactors for
process development and Conversion of
biomass into energy, byproducts, Algae
Biotechnology, Plant Tissue Culture &
Biofactory and Mushroom Biotechnology

Formulating and implementing research
projects for the programme to secure

grants,

Carrying out technology foresight studies
to identify the appropriate and latest

technologies for the research programme,

Products, Services, Trainings & Consultation

Training & Consultation

Production of Red Claw Cray Fish Cherax Quadricarinatus. . Production of tiger's milk mushroom for its tuber,
inoculated mushroom bag and food products.

Production of Iridescent Shark (ikan Patin) Pangasiodon

sp. in FRP Tanks/ Production of Red Tilapia Oreochromis

niloticus.

Production of Kelah Fish.

‘ Production of Ulam Raja Plant-based Ice Cream/ Cosmos

Plant-based Ice Cream.

. Plant Tissue Culture Training.

Plant Seedlings (Ginger, Kunyit Hitam, Strawberry)
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GENOMMALAYsIA  Products, Services, Trainings & Consultation

Products

ad s R
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RapidRAW™

RapidRAW™ is a newly develop kit to
determine pure and artificial honey. This
kit are able to produce result in less then
5 minutes & 99% accuracy.

Dnaku

dnakU is a product that will unlock your
DNA code and provide to you an
inessential information that will guide
you with your diet, nutrition, exercise
and day to day activities. Your genetic
code will be analyze to genome wide
association study that are consisting
70,000 of genetic marker. All of the
genetics marker consisting of diseases,

physical traits and unique traits.

LabSensor

LabSensor is a remote smart monitoring system that
run 24/7. LabSensor are able to monitor temperature
from -200¢C to 1000=C. LabSensor are able to monitor
various type of machine as long as it has digital panel
display. LabSensor can alert user via message and fake

call is the monitored machine had any problem.

GeoDB: Geobacillus mahadia Geo-05 Database
=

GeoDB: Geobacillus mahadia Geo-05
Database

Bacteria isolated a microorganism from a hot
spring in Malaysia at a temperature of about
102°C. Complete 16S rRNA sequence profiling has
identified the organism as Geobacillus sp. To date,
there are only 7 hyperthermophilic genome
sequences in the public databases and none of

them are indigenous to Malaysia.

GENOMMALAYSIA
Services

Genomics Facilities

The Genomics Facility in MGI has been
established as a national core facility to serve
research needs. We promote advancements in
biology by providing researchers complete
genomic solutions using state-of-the-art DNA
and RNA analysis instruments. The instruments

available range from traditional capillary
sequencing  (Sanger  Technology), low-
throughput next-generation sequencing

(IlluminaMiSeq® System) to high-throughput
NGS sequencing (lllumina HiSeq 2000). The
facility is perfectly suited to cater your project
needs whether whole genome sequencing
(WGS), transcriptome sequencing, amplicon-
based projects, metagenomics as well as
targeted sequencing.

Protein Engineering & Bioprocess
The Protein Expression and Purification
(PEP) facility offers access and services to
research requiring instrumentation and
expertise on expression and purification of
recombinant or wild type prokaryotic and
eukaryotic proteins. Furthermore, we offer
as a services from 1 milligrams to 1 grams
per liter production of proteins using
bioreactors and purification oftagged and
non-tagged proteins using various
chromatographic techniques such as
Affinity, lon-exchange and Size Exclusion
Chromatography.

Proteomics and Metabolomics
Facility

The proteomics and metabolomics facility
provides an infrastructure for the
identification and characterization of
proteins and metabolites. Proteomics
services include a protein identification
and protein quantification (label-free,
TNT and iTRAQ) from a wide variety of
sample types. Metabolomics services
include a detection and quantification of
small  molecules  metabolite  and
compounds. The facility is equipped with
a wide range of mass spectrometry
instrumentation, liquid chromatography
platform, sample preparation
technologies and data analysis software.

Products, Services, Trainings & Consultation

Genomic Computing Centre (GCC)

The Genomic Computing Centre (GCC) provide
computing support for bioinformatics analysis
for both genome and transcriptome sequence
analysis, proteomics or intergration. GCC also
hist the National Biotechnology and
Bioinformatics Network (NBBnet), which is a
network of resources and infrastructure,
aimed at providing biocinformatics and
biotechnology information capability and
capacity to the Malaysia biological research
community. Generally GCC is a facility that
provides computing support for bioinformatics
for all omics analysis such as Genome
Assembly,

Transcriptome analysis, Genome Annotation,
Phylogenetics, SNP Calling and Miscellaneous
sequence analysis.
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GENOMMALAYSIA  Products, Services, Trainings & Consultation

Services

Genomic Bank

The Genomic Biobank repository designed to collect, process, store and track biospecimens swiftly and efficiently. Genomic
biobank preserve biospesimens (for research and industrial purposes) and provide support to ensure the quality and safety of
biospesimens. Genomic Biobank is a dedicated aircondition room with Ultra Freezers (-80-C) and Frozen Freezers (-20-C).
Samples are optimally stored in a secure room with 24 hours and 7 days monitoring. Biospecimen information are stored using a
centralized data management system developed by the institute, which was Genome BioBank Management System (GBMS).

Structural Biology & Biophysics

Structural Biology & Biophysics Facility offers services and training for instruments and technologies in structural biology,
molecular interactions and biophysical characterization. Bruker Ascend 700 MHz Nuclear Magnetic Resonance (NMR) provide
wide information for structural dynamic and interaction of biomolecules. X-ray Facility is equipped with laboratory X-ray source
MicroMaxTM007 HF and Gryphon automated liquid handling system that will help to determine protein structure. Biophysical
Facility include Nano ITC and Biacore X 100 for label free macromolecular interaction.

Synthetic & Molecular Biology

In order to save time and cost, molecular biologist around the world had developed a few method and techniques as and aid in
daily job. Some of the method is Site directed mutagenesis, DNA cloning and Genome modification. By manipulating all of
these method we are able to customize or synthesize our own bio material that are beneficial to us perfectly and cost
effectively.

GENOMMmaLAvsia Products, Services, Trainings & Consultation

Training & Consultation

Basic NGS Data Analysis Workshop. Basic NGS Data Analysis Workshop.

Bioinformatics in Vaccine and Drug Design.

Introduction to Bioinformatics and LINUX Workshop.

Bioinformatics Workshop: Analaysis of NGS Data.

Microbial Metag
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Products

Insert Repelent
Specially formulated to
repel mosquitoes

Hand Sanitizer
Instant antimicrobial
disinfectant with
perfumed moisturizer.

Caricalyte ORS

Caricalyte ORS is a new oral rehydration
salts formula containing a balanced
combination of Carica papaya standardized
leaf extract, glucose, salts and electrolytes.
The soluble granule replenishes water and
salts and thereby helps maintain a proper
fluid balance. When dissolved in water, the
green granule forms a chartreuse colour
solution.

Products, Services, Trainings & Consultation

ZANTHOpalm Nutrition Drink

ZANTHOpalm is a new innovative nutrition drink
containing  Standardized  Curcuma  xanthorrhiza
blending with our in-house 100% natural recipe. The
soluble granule has synergistic effect for sustaining
good health. It’s a granule form is to be dissolved in
water and use as daily refreshment.

HydraFAST Effervescent Tablet

HydraFAST Effervescent Tablet is new formula
containing a balanced combination of Carica
papaya leaf extract, lactose, acid, base and
electrolytes. The fast soluble tablet replenishes
water and electrolytes lost thereby help maintain a
proper body fluid balance. When dissolved in
water, the green tablet forms a chartreuse colour
solution.

\
o
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Products, Services, Trainings & Consultation

Products

‘ de‘m “

IPharmatix® Spa Kit

IPharmatix® Spa Kit is developed to offer choice to
the consumers that prefer natural skincare
ingredients. This spa kit is prepared using natural
and assured safe ingredients to use. The main
component of this kit is the cosmetic base
(Hamin), which was produced using 100% palm oil.

Activate Cll Facial Cleanser

Formulated mainly using our unique natural
pharmaceutical and cosmetics base made from palm oil
and kernel oil components and derivatives as well as
activated carbon granules, it gently remove impurities
leaving skin feeling moisturised and refreshed. With
activated charcoal, this unique cleanser are able to
perform deep cleansing by drawing dirt, oil and other
harmful substances including makeup from clogged
pores.

Carica Scrub

This gorgeous Carica scrub suitable for both face
and body offers an abundance benefits to your
skin. Formulated mainly using our unique natural
pharmaceutical and cosmetics base made from
palm oil and kernel oil components and derivatives
as well as natural papaya seed oil and granules, this
scrub will not only remove surface impurities but
also will leave skin feeling nourished and
moisturised.

SPF Quality Rodent

The facility capable in supplying SPF quality
rodent, the 5 strains including Sprague Dawley,
WKY rat, SHR, Balb/c mice and ICR, and non-
rodent New Zealand White rabbits. All these
strains are high quality standard and
commonly used in preclinical research and the
pricing are very competitive as compared to
the AAALAC accredited overseas sources.
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Services

Products, Services, Trainings & Consultation

Product Development Research Division
Product Development Research  Division
develop prototype at lab scale for optimization
& pilot scale for registration purpose so that
research works related to pharmaceuticals &
nutraceuticals from IPharm or outside, catering
for local universities, government agencies and
small/medium industries prior to
commercialization. This can be accomplished
either by contract manufacturing or
distributorship appointment.

MyNature50000

The MyNature 50,000 National Repository
operates as a repository Malaysian plants extracts,
fractions, partitions and natural product/natural
chemical, which are characterized to facilitate the
discovery and development of therapeutic agents.
The repository includes 500 plants extracts
samples collected from various parts of Malaysia,
natural products (partitions and fractionations of
different organic solvent). Under this resource,
MyNature 50,000 National Repository aims to
assist academic and private sectors to overcome
financial and technical barriers and facilitate the
discovery of promising therapeutic agents.

C.elegans Culture Facilities

Caenorhabditis elegans is a non-hazardous free-
living nematode. It is widely used in research
laboratory since it sharesmany essential biological
characteristics that are centralproblems of human
biology. C. elegans undergoes complexprocess of
development in embryogenesis,
morphogenesis,growth and development including
nerve function, behavior aswell as aging. It served
as a good model organism in terms of complexity
and tractability such as for gene determination.

Animal Research Facility

IPharm Animal Research Facility (IPARF) is designed
and built to meet the international standards of the
Organisation for Economic Co-operation and
Development Good Laboratory Practice (OECD-GLP)
and the Association for Assessment and
Accreditation of Laboratory Animal Care (AAALAC)
to carry out preclinical animal studies and Specific
Pathogen-Free (SPF) rodent breeding program.

=
P
oT

AR\

Services

Products, Services, Trainings & Consultation

Bioprocess Platform

Bioprocess Unit is one of the sub-division
under Natural Product and Drug Discovery
Centre (NPDC) in IPharm. One of the key
research carried out in this unit is the
production and application of biomaterial-
based fermentation. We are offering
Bioprocessing  Platform  that  provides
infrastructural and technical support to
entrepreneurs  with  ideas that are
microbiology, biotechnology, biochemistry
and chemically based. It does so by providing
an environment that is other wise costly to
obtain and maintain, thereby lowering the
business risk, both ato IPharm and the
entrepreneurs.

Tissue Culture Lab

Our tissue culture laboratory is fully equipped
with basic in vitro activity needs and used for
various usage including cells or tissue culture
works, in vitro testing and etc. The contained-
facility is open for all academic researchers
(government and private) and also other
researchers from companies.

IPharm-NIBM GMP Plant

Potential clients either from local universities
or other agencies can come to us with their
research works. From this starting point we
will  work together to develop a
pharmaceutical dosage form prototype for
registration or notification purpose. The
client has the option of becoming the
Licensed Product Holder and appoints
IPharm-NIBM GMP Plant as their contract
manufacturing partner. The plant is designed
to  manufacture  non-sterile  products
including cosmetics, traditionalmedicines,
health supplements, over the counter (OTC)
ornon-poison  pharmaceuticals & ethical
pharmaceuticals(poison/controlled
medicines).

Cell Culture Lab Facility
This facility is equipped with C02
incubator, type-Il biosafety cabinet and
inverted phase contrast microscope in a
small room equipped with HEPA filter for
providing sterile condition.
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Cytotoxicity Testing

The testing is used to determine toxicity level
of substances to the cell line by quantification
assay such as MTT (3 - (4, 5 - dimethylthiazol
-2 -yl) -2, 5 -diphenyltetrazolium bromide)
assay. MTT assay is one of the quantitative
evaluations of cytotoxicity where the viability
of cells is measured via their metabolic
activity. In metabolically active cells, the
production of succinate dehydrogenase
reduces the yellow water-soluble MTT reagent
and forms a blue-violet insoluble formazan
product.

Liquid Handling Platform

This platform in IPharm consists of a liquid
handler and a robotic arm where automated
aspiration, dispending and mixing of reagents
can be done precisely on 96-well & 384-well
microplates. This platform can also replace
the normal pipetting routines in laboratories
and manufacturing plants, with higher
consistency and precision output.

Products, Services, Trainings & Consultation

ZebTec Fish System for Zebrafish

Zebrafish  (Danio rerio) are rapidly gaining
popularity as bio-medical research subjects
because of the ability to generate high
resolution, in vivo images of the embryos.
Zebrafish are easy to maintain and produce a
large number of offsprings. Additionally, the
embryos have a nearly transparent skin, making
their development easily visible. These fish are
used for a variety of disciplines, including
neuroscience genetics and aging studies.

=
Y Plaee

Training & Consultation

Products, Services, Trainings & Consultation

Workshop: HPLC and HPTLC Analysis of Phenolic and Flavonoid

Compounds in Plant Extracts.

Workshop: Kursus Pembangunan Perniagaan Berasaskan
Kosmetik & Ubatan Tradisional (K2PK).

Workshop: Real-Time RT PCR and Western Blot
] i \ & Protein Analysis.
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About HDB

The Housing & Development Board (HDB) is
Singapore’s public housing authority and a
statutory board under the Ministry of National
Development. Basides planning and developing
Singapore’s housing eslales, wa buikd homes
and transform towns to create a comtfortable
ang environment for all. HDB provides various
commercial, recrealional, and social amenities
n our towns lor our residents’ convenience,

nciuding gamering the 2010 United Nations
Habitat Scroll ol Honour Award, one of the most
prestigious global human settiements awards,

History

Established on 1 February 1960 1o solve
Singapore’s housing cnsis, HDEB was lasked
with providing sanitary Iving conditions to
réplace the prevalent unhygienic slums and
crowvcied squatter seftlements. We built and
delverad 21,000 flats in less than three years.
By 1965, 54,000 flals were built and the
housing cnisis was resohved within a decade
of our formation.

Public Housing — A Singapore Icon

Singapore’s public housing has housed an
entire nation — today, more than 1 million flats
have been compilated in 23 towns and three
estates across the istand, HDB flals are homes
10 over BO percent of Singapore's resident
population. Of these, aboul ning in 10 are
proud owners of the flats they live in,

HDB will continue 1o deliver a qualily lning
emaronmant 1o meet the evolving ldestyle
aspirations of our residents. Towards this end,
HDE has embarked on a Roadmap fo Better
Living in HDB Towns. The roadmap outlines
our key prorities of achieving well-designed,
sustainable, and community-ceniric towns.
We will continue to buld new-ganeration and
smarn housing, and creale the best conducive
Pang envronment where communities thrive

CONTENTS

Land Area and Population
Government Annual Budget
Fnancing of Public Housing

Financial Highlights

Properties under HDB's Managament
Building Statislics

Land Lise Distribution and
Gross Town Densities for Typical Towns

Home Ownership Scheme

Upgrading Programmes and Estate Henewal
Suslainable and Smarl Living

Community Bonding

Public Rental Schema

Estate Management

Mo
The wdcrmradion i ipciated as of Wach 201/
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VISION

An outstanding organisation wilth pecple committed to fuifiling aspirations for homes and communities al
are proud of,

MISSION

* We provide affordable homes of quality and value

* We create vibrant and sustainabla towns

* We promote the bulding of active and cohesive communities

* We inspire and enable each other to give of our bast

SUPPORTING PILLARS

For HDB to achigve its mission, a sound public housing strategy is needed. This strategy is definad by three
crucial fundamentals:

1.

The concept of a sole agency

A sole agency in charge of public housing enables more effective resource planning and allocation,

This concept enables us to secure the land, raw materials, and manpower for large-scale construction to
optimise results and achieve economies of scale,

A total approach to housing

By adopting a total approach covering planning and design, land assembly, and construction, the housing
task is camied our as a seamiess whole — through efficiant allocation, wise management, and ongoing
maintenance.

Strong government support
Support from the government in the form of political and financial commitment, within a compatible
legislative framework has helped to smoothen the joumey of housing the nation.
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1. LAND AREA AND POPULATION

Average Resident
Household Size (2017)**

MM
Resident Population (2017)* Per Capita Gross
m 4 0 e, National Income (2017)***
(] million m
e —
[5)
=

o= ‘9 Land Aren (2017)*

- 7199,

76,863

Chinese: 74.3% | Malay; 13.4% Indian: 9.0%  Others: 2.2%

Average Monthly Nominal
Earnings Per Employee (2017)**

*5,229

Resident Population

‘“ Growth Rate (2017)*

Y 0.8%
m Over demy (207 Eﬁﬂ o i e o1

Y{"_' 72796 o 829% riren

Sewpore Department of Siatisbes. Singapors in Figinos 2018
e Dol imweil of Slulmbog. Lalenl Stadistos Beaury Singeitmt Pluseise [Land Lpitoten o & LA 200
dingepar Chanartiment of Sialaten, | atoms Siarshons o Siogeted Builder (el wodated on 2 Moy 2018

O Al Bupon J0 18250107

LOCATION OF HDB DEVELOPMENTS
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&m e LT wl%‘ A
P r M
R
r.,. '
- 4

_62_



2. GOVERNMENT ANNUAL BUDGET

HDB AND GOVERNMENT EXPENDITURE'

Operating Expenditure

4,624 (39%)

HDB FY 2018/19 Budget (SM)

11,725

Capital Expenditure

7,101 61%)

Housing

3.7%

Government FY 2018/19 Budget (M)

81,832

Other Expenditure

96.3%

Amount allocated to Housing = 3,038MF [3.7% of total Government Budget)

HDE s a slalulory boand estaibehed e slalts T esperoles Ooss A0l e Dt Of Jovesrmimen ] SxDenolt Tha charla are for coOmpanson Durmoss orly

U o Tyren] spending on Mousng inouces
o Garard 1o HDB o oover ils annusl oelcll @nd 10 saleguinnd e reseves Of Dl QoverTrmenils
o  Exporaiiure on infrastruciure and eeldss uDgrasng
& Cwants o Town Counclly o aatale rrssnionshoe; ahd
s Servce & Conssrsancy Oharpis robalios 1D alipibls hoyseholds

03
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3. FINANCING OF PUBLIC HOUSING

The public housing programme Is fundad through Government loans and grants.

GOVERNMENT LOANS FOR PUBLIC HOUSING

Houning Davalopmont Loans

‘ finance HODA's deve

spmiand

v aind oparational

3,000

|  Maortgage Financing Loans

MFL linance mortgoage loans
jranted o eligible Mot buyors
,220 under the public housing

| Upgraching Finanoing Loans
finance HDEB in providing an
instalimant plan Tor flat owners

UFL | lo paiy thedr shore of upgrading

1 ont of their Nals

FY 2018/19 Budget (5M)

GOVERNMENT GRANT

The Government provides a housing grant to cover HDBR's annual deficlt incurred lor its operations, which Include
housing subsidies and subsidies for upgrading of clder estates

BONDS AND BANK LOANS

HOB will, from time ko lime, issue bonds {or notes) to linance its developrnent programme, working capital
requiremants, as wall as rafinance its existing borrowings. Alternatively, it may take out short-term bank loans
since 15 October 2015, Moody's Investors Service has assigned a Aaa Issuer rating to HDB and a (F)Aaa rating
to HDB's 5532 bilion Multi-currency Medium Term Notes Programme
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4. FINANCIAL HIGHLIGHTS

INCOME AND EXPENDITURE STATEMENT

FY 2017/18 Actual Surplus [Deficit)
M
Housing
Horma Ownarship (1,383)
Upgrading (639)
Residential ancilary functicons (338)
Rental flats (92)
Mortgage financing (23)
Other Activities -
Othar rental and related bushesses 753
Ag_nanﬂv and others . 5
Net Deficit {1,717
Pt

Nat dmhoil i covoned By Gowermman| gram

This currradlative grant inom tha Scvermmant gince incaplion an 1 Fetruary 1000 s 531,501
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5. PROPERTIES UNDER HDB’'S MANAGEMENT

Sold Flats

Total Rental Flats

1 3 03 5 3 030 Commercial Premises

3-Room 234,659 (22.7%)

9 59, 5 16 4-Room 401,659 (38.8%)

§-Room 235,089 (22.7%)
(92.7%) Executive 65,085 (6.3%)
Others' 23,024 (2.2%)

1-Room 27,951 (2.7%)

57, 8 1 9 2-Room 28,260 (2.7%)

(5.6“/0) 3-Room 1,493 (0.1%)
4-Room 111 (0.0%)

5-Room 4 (0.0%)

=0 ]- 7)695 Commercial Premises
(1.7%)

Mol
Irtorrnation & accurite as of Mach 2017
Inchadlia 1-Aoom, 2-Room, 2-Room Flad snd Studis Apartrmants

07
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6. BUILDING STATISTICS

251,489

120,669
gl 241,343]
e
n C

12,770"

1960 - 1970

258,178

. i

: 514

il 65,070 ! 158,226
i : " ;

2001 - 2010 ' 2011 - 2017

1971 - 1980 1981 - 1990

1991 - 2000

B owening una Bl commorcial Deveiopments
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7. LAND USE DISTRIBUTION AND
GROSS TOWN DENSITIES FOR TYPICAL TOWNS

HDE towns are comprehensively planned with a full range of facilties to create a self-sufficient environment
conducive for residents to live, work, play and learn. Most HDB towns, such as Toa Payoh, are developed
based on the Neighbourhood Planning Concept, where the town centre s locatad at the centre of the town
and neighbourhoods located around It. Each neighbourhood is served by a neighbourhood cantre that provides
pssential services within close reach of the residents. Punggol, HDB's youngest town, adopts a new planning
concept where smaller residential estates share a common green and a variety of facilities are plannad to meet

the distinct neads of the residents.

PUNGGOL TOWN TOA PAYOH TOWN
Uttimate size: 96,000 du’ Ultimate size: 45,000 du
Land Area (ha) | Percentage | Land Area (ha) = Percentage
mmﬂ &":"‘m"’;‘““ & 14 1.6 26 6.0
Residentish 382 453 188 45.0
Schools® 88 104 28 7.0
gmm. p— 110 13.0 11 3.0
Sports & Recreation 18 2.4 10 2.0
Institutions® 13 1.5 19 40
. | Industries 2 26 33 8.0
| [— 156 18,5 86 20.0
Utlities & Otherse 41 5.0 21 5.0
Total 844 100.0 422 100.0
Gross New Town Density 114 du/ha 107 du/ha
-

MNotn

! g rafurs to dwelling ure

# Iy privadn housing within he fown Bouncery

* inciuce pehoal fisids which oro zomed an opan Ipaces

* inciucie places of worthip and ohic & community ingRutions
¥ Inglucs wilarady anc nifarye Bt
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8. HOME OWNERSHIP SCHEME

In 1864, the government introduced the Home Ownership for the People Scheme to give citizens a tanglble asset
in the country and a stake In nation-bulliding, and promate rootednass, This thrust towards home ownership also
enhanced the country's overall economic, social, and political stability,

In 1968, to encourage more to bacorma home owners, the government allowed the use of Central Providant Fund
(CPF) savings for down paymant for the flat and to service monthly mortgage loan instalments, This, together with
other schemes and grants rolled out over the years, has made home ownership highly affordable and attractive,

ELIGIBILITY CONDITIONS FOR HOME OWNERSHIP

Public housing In Singapara Is heavily subsidised by the Governmant, Tha following eligibility conditions were
Introduced to ensure that our limited housing resources and subsidies are allocated to deserving applicants,

FAMILIES
Buying a resale flat on the open market
Buying a flat from HDB =
WITH CPF Housing Grant WITHOUT CPF Housing Grant
Two SCs
+ Two Singapore Citizens {SCs) i
« One SC and one Singapore Permanent Resident (SPR) : .?:g gg;ﬂ”d QA SFR

Total monthly household incoma must not exceed 512,000 ] No income calling
Applicants must be at least 21 years old and form a family nucleus®
Ownars of privale residential

Applicants must not own any private residential proparty in the last proparty must sell their proparty
30 months prior to flal application within six months from effective
date of flat purchase

Applicants must be first-tima home buyers

SINGLES

Buying a resale flat on the open market

Buying a 2-Room Flexi Flat from HDB
WITH CPF Housing Grant* | WITHOUT CPF Housing Grant

Applicants must be SC and at least 35 years old

Mo income celling

Owners of private residential

Applicants must not own any private residential property in the last property must sell thelr property
30 months prior to flat application within six months from effective
date of flat purchase

Applicants must be first-time homea buyers

* Compeasing marrieg ooUpeg wWith ar witholt chiclien] o divoroncl’ witced pErmon with chilcimn
=1 bing 2-room o S-room s

10
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ELDERLY

Under the 2-Room Flex! Scheme, elderly citizens have the flexibilty of choosing the length of lease on their
2.Room Flaxi flat, based on thelr age, needs, and preference. Applicants aged 55 and above can take up a lease
of between 15 and 45 years in 5-year incraments, as long as it covers them and their spouse up to the age of at
least 95 years

s Applicants (married couple or singles) must be at least 55 years old and comprise at least one SC
» Total monthly household income must not exceed $12,000

* Owners of private residential property must sell their private propearty within six manths from collection of keys,

HOME FINANCING

Ordinary Account |

For housing, imastment and
2 3 0/0 Bducalion axpensas
Madisave Account

For hstithoars axponsas
8% |
Special Account
( ‘—] For ratinsrmant axpenhes

) /0

O il
“0ntribution

*Singapan Cazen, 36 yoars and below, sarming §750 o o sach manth

The Central Provident Fund (CPF) is a social security savings plan for working Singapore residents. Both employers
and employees make monthly contributions to the CPF that can be used for retirement, haalthcare and housing.

These contributions go into three accounts — Special Account, Medisave Account and Ordinary Account. Ot this,
23% will go into the Ordinary Account, which can be used for housing.

On average, first-time home buyers use less than a quarter of their monthly income to pay for their housing loans.
This is well below the international benchmark of 30% to 35% for housing affordability.

11
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SUBSIDIES AND GRANTS

=OEOUS subsicies and grants provided by the Govemment further ensure that ownership of a HDB flal remains

continues o be within reach of home buyers,

BUYING A NEW FLAT FROM HDB

e Duyers can buy ther flats directly from HDE at a subsidised rate. These flats are pricad
hiir market value so that buyers enjoy a genorous subisicly

BUYING A RESALE FLAT

8 buyers of a resale flat will be given a $50,000 CPF Housing Gran! for 8 4-Foom or smalker res: e flat and
520000 CPF Housing Grant for a 5-Room or i irger resale fiat, Those who plan to ve with or near thei paranls/
in also apply for the Proxmily Housing Grant of up 1o $30.000.

BUYING AN EXECUTIVE CONDOMINIUM

sefolds with monthly income of up 1o $14,000 can buy an Fxecutive Condominium. First-limers Saming up 1o
00 per month may gualify for the CPF He using Grant of up to 530,000

HOUSING GRANTS
ind middia-income familles are given additional grants of up ta $80,000 10 hilp herm buy thelre fest HDB Dal

* Households garning nat mare than $5,000 per month can anloy an Additional CR Housing Grant (AHG) of up
540,000, which can be used to oflset the price of a new or resale flat

*  Those sarning up to $8.500 per manth can also apply tor the Special CPF Housing Grant of up to $40.000 1

y Duy & new 2/ 3/ 4-Room flal in a non-matura astats

HOUSING LOANS

150 offers up 10 two housing lbans al a concessianary interest rate 1o eligible Nat buyers, Credil assessment

irfiad out to determing the maximum loan amount based on the applicants’ incomea, age and financial situation

Naximum repayment period is cappod at 25 yaars
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SUBSIDIES AND GRANTS (CONT'D)

NEW FLAT RESALE FLAT

3
+

W T S

'l"Jq - ) A
'y A S Gy, L g
. CPF Hou® & ‘s":'{.- Wt (40,000 o o

=000 1o .5"011‘} ¥ng Grant Esﬂ'
+ g

ke
'f"':.,f - [e U:".FD; = g
CPF Housin® 1al CPF Housi™s

185,000 1o $40,00%" 85,000 1o 540,000

- .-..\‘*\
af

EXECUTIVE
CONDOMINIUM

F"-"n”r Gr anh
U 1o g40 000

HOME FINANCING
2-Room Flexi
Flat Type (99-year lease) 3-Room  4-Room  5-Room
Eslimated Floor Area (Sq m) 36/45 G5 a0 110
Average Indicative Selling Prices* §113.000 $194,000 $205000  $381,000
Median Manthly Income $2,000 $2,800 $4,800 $8,500
Additional CPF Housing Grant, If aligible $35,000 $25,000 85,000 80
Special CPF Housing Grant, if eligible $40.000 $40,000 $40,000 WA
Nett Selling Price (Less Grants) $38.000 $120,000  $250,000  $381,000
Monthly Instalment** $122 $498 $1.001 51,556
Debt Service Ratio 6% 19% 22% 24%

* Avernge salling pricen for naw HOB ats undor varous Blages ol complation ofiensd i 2017 n non-matune satales
= Compubed based on concossonary interest rele of 228 porcort over 25 voars

Motne

L Madian monthdy income refers o income of fest-times applicants buying @ et dreat fram HOB n 2007 0 nen-mature sstates

i Accitonal and Special CPF Housing Grants an ausumed 1o offsst the masimurm 00 percant ioan wihens appilcabis, asauming il buyens heve suficent songs
for i 10 parcont downpanTnent

. Assumna npplicants arg agect 35 & below and housshokd consets of two adults with no other finencisl commetmant. The stamp, coreyencing and otfor o
payabia o by 8 Mol aro ot irclucecd i e Snbia
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9. UPGRADING PROGRAMMES AND
ESTATE RENEWAL

& provide various commercial, recreational, and social amenities in our lowns for residents’ convenlence
& ke prionty s ensunng that they meet evolving needs and circumstances. Through renawal and wpgrading

nes, older astales and 1owns are given a new lease of life, revving up their vibrancy and continuad

LIFT UPGRADING PROGRAMME (LUP)

UF upgrades Its to achieve direct I acosss on every Toor whare feasible, so 1hatl resicdents, aspecially the

abled and famillies with young children, can access thelr homes conveniantly

HOME IMPROVEMENT PROGRAMME (HIP)

re HIP resclves common maintenance prablems of ageing llats such as spalling concrate, in a systematic and

TRraNense Way.

ENHANCEMENT FOR ACTIVE SENIORS (EASE) PROGRAMME
LSE enhances the safely and comior of seriors lving n HOR flats. We offer FASE in conjunction with the Home
rovement Programma (HIP), This allows works for both programmes to be carried out at the same time
forky and vulnerablo residents who nead EASE earber, or whosa blocks do not qualify for HIF, could apply

{ly to HDB for EASE

NEIGHBOURHOOD RENEWAL PROGRAMME (NRP)
Tria NAP provides precinct and block improvements 1o older housing estatas, with an amphasis on tha active

Jagermant of residents in 1he Shaping of thedr iving erdronment

SELECTIVE EN BLOC REDEVELOPMENT SCHEME (SERS)
a Belactve En blos Redavelopment Schame (SERS) renows older housing estates. It offars rescients the
nportunity 1o move (o new homes and a better living environment servad by modem facilities, With the
wousing of resdents en bloc, SERS enables residents (o presarve lamily and commurnity les bl over
the years, The injection of new developments also halps to rejuvenate the old HOB estates, and revitalse

thalr demographic and economic profiles as younger residents move into thi eslales

EEE T T
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REMAKING OUR HEARTLAND

The Renmaking Our Heartland programme aime to transtorm young, middie-aged and mature HOB towns and
astates inta distinative and endearing homes for Singaporeans, and meet the changing nesds of an ever-ave ihing
cormimunity. This (s dona through

*  Hauvanating homes, lowns and neighbourhoad contros
o Lnhancing outdoor recrealion cholces
*  [mproving connactivily 10 activity nodes

* Fostenng heartland identty and heritage
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10. SUSTAINABLE AND SMART LIVING

for greenary and incarporatos sustanable features and nikatives in both now and axisting

Ste grean Consciousnass by developing eco-friendly and sustainable homes, Since 2014, all new HOB
i standard suile of eco-featlures which include

. n bathrooms, which recycle water for lodet fushing
. - 1 wilh mobon sensor confrols and regenarative Hfts that halp 1o lower anercy c NSumMpion; and
-

Chutas lor Heoycliables 1o promote sustainabie ving

Punggol — HDB's First Eco-Town

>} as HOB's first eco-town in tropical Singapore, Punggol spearheads multiple initiatives for sustanable
The Treslodge@Punggol and My Waterway@Punggol are two successiul developrments which meark Punggol

5 & sustanable watadront lown of the 218! century

Treslodae@Punagood, HDB s first eco-precinct, mtegrates environmeaentad features that focus on effoctive ene oy,

nd waste management, in line with our goal of designing envirenmeantally-friendly residential projects. Many
lodgad@Punggol’s green features have since been includad in new public housing developments
My Waterway@Punogool, Singapora’s longas! man-madck walarway, 18 8 scenmc showcase ol gree
¥ 2 ) 3 2 2

n tach
o freshwater mar igrove thal cleanses

W] S From

waler, 101

he themed ouldoor hrmilung madce UsIng

1 matenals, the
BrwWay encags) ilates. the vislon of "Graan iving by the walers'

. dand s lastameant 10 o commitment of
VCING & Quality NG arvironmant for resciont:

ALy N e 1]
LU Uy ") ‘"” FoBEE I
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-
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HDB Greenprint — Transforming Existing Estates into Greener Homes

To bring sustainable Iving into existing public housing estates, HDB mtroduced the HDEB Greer RNt precgrETimeE in 2012,
with Yuhua estate in Jurong East selected as the first estate be transformed inlo a green neighbourhood. Under the
programme, a host of green features has been implemented n Yuhua, such as solar panels, sonsor-controlled

LED hghtings, pneumalic wasle conveyancs system, and vertical graenery, enabing residents 1o enjoy a cleaner and
oatter ving ermaronment, The HDB Greenprint i also being impleEmantad in Teck Ghee in Ang Mo Kio, as part of
HDB's efforts to bring green Iving to more residents

Smart HDB Homes of the Future

o realise Singapore's Smart Nation vision, HDB has also developed a Smart HDB Town framework. Capitalising
on the latest Information and Communication Technology (1GT), the framework will hedp drive initiatives to enhance
liveability, efficiency, suslainability and safety in HDB towns and estatas. The focus s on five koy dimens:ons
Sman Planning, Smar Environment, Smart Estate, Smarn Living, and Smart Cormmunity. HDB constantly pursues
new ideas and innovations, harnessing these digital advancemants 1o further improve our planning and design

Punggol Nanhshore, HDB's firsl Smart and sustanable district, will be a test bed for sur Smarnt inftiatives

{2

———

[ ¥

i

L.

l

.“..'J‘ 14 %

I
I
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11. COMMUNITY BONDING

ident population ving in HDB flats, public housing plays a crucal role in
muiti-racial, mulb-cultural and multi-religious Singapore. To this end, HDB provides a
raporeans ol difterent racos and S0 SLONOIMIKC Qroupns have opporunties 10 come

W1 as a commanily
PROMOTING SOCIAL HARMONY AND INTEGRATION

Prysical Design

- Fage socal interaction and promole community bonding amonast residents. HDB plans and designs a

| spaces and sociEl Bokhes such as cormers and planyorourls
. re a good mx of 1al types and sizes within each HDB block and precine! (o cater 1o differemt

(OIS

Public Housing Policies

. @ Eth Integration Pobcy [EIF) promoles racial integration and hanmmony, and prevanis tha formabon of racal

Basod on the elbhmc miaks up of Snagapore, a guota s sel for cach elhnic group N each Dlock and

ibourhood, 10 ensure a alanced mix ol vanous elhnic communities n HDB towns
e TI sncganore Permanent Resicent (SPR) Quota ensures that non-Malaysan SPR lamvles can betlern mtegrate
the local community for social cobesion, and prevents enclaves from fommng in the pubic housing estates

sHH Quola s sal al & parcend ana 8 parcent al 1he '|--|:,:,h: wrhood and biock levels respecively
Community Bonding Programmes
¢ HDBE organisas actviies such as MyNiceHome roarishows for residents of newly-completed precincts 1o get

v their new nesghbourhood and neighbours, as well as assisis in the setting up of community gardens

nabile residents to fosler strong community ties through gardening. A vanely of exciling activilles is aks

annad for HDB's town and community plazas., 1o iven u these common spaces. In addition, an HDE Frendly
s, Livaly Placirs Fund s avaitable for residents 1o champion ground-up propects 1or Their Gormimunitie:
» ‘We also recognise incdviduals who cemonstirate oxemplary acts of care and nesghbouriness through the

ol Nesghbour Award, as well as conchicl public talks and workshops 16 promate gracious and responsiie
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12. PUBLIC RENTAL SCHEME

HOS prowdes rental flats for those who are nol ready to own heir homes. These tlats under the Public Rental
Schema are heavily subsdised 10 cater 1o Singapore Citizen housaholds who have no other housing options or
famiy support

ELIGIBILITY CONDITIONS

* Singapore citizen

* Applicants must be at least 21 years okd and form a famity nucieus”
* Tolal monthly household income should not exceed $1,500

* Single applicants must be at leas! 35 years oid

* Must not own / have an estate or interest in such a property:
- HDB Flat or Design, Build & Scll Scheme Flat
- Loeal or overseas private property (house, budding, or land), residential or otherwise

- Execulve Condominium
* Cmmprvaryg il COUpies AR0 OF WENOUE CIVEH) | GReCiCies’ wecioaie o pirn wilh cridron. farcd end fancie o orphunod sbilnos
* S powiors who o vibiiowwed or ophanec sl be of et 71 g o
RENTAL RATES
Monthly Household Monthly Rent*
Household Type
Income 1-Room | 2-Room Flexi
S | First- fimar $26 - 533 $44 - $75
SB00 o W I —
' Second. timer | $90 - $123 | $123-8166
e : First-timer | $90 - §123 ‘ $123-$165
R Socond-timer $150 - $205 1 $205 - $275

* Prisvarling mcritily mod
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13. ESTATE MANAGEMENT

HDEB BRANCHES

HDEB nas 22 branches and throo service centres strategeally located in each lown to provide post-allocation
seraces, which include leasa and tenancy matters, and car park managament. This decentralised system ensuras
that resigents’ noads arag mat on the ground quickly.

TOWN COUNCILS

Estata management lunctions of the comimon argas In housing ostates are carmed out by Town Counails, Including
routing and cyclical maintenance as woll as repair works. Flat owners pay monthly Service & Conservancy Charges
1o thair Town Councll based on their flial type, ciltizenship, imerest in prvate propeny ownership, ele.

Service & Conservancy Charges flat owners pay to Town Councils as at March 2017;

Flat Type | Monthly Charges
1-Room $18.50 - $21.00
2-Room $26.50 - $31.50
A3-Room $40.50 - 544.00
4-Room $53.50 - $57.00
5-FAoom $67.00 - $69.50

Eracutive $85.50 - $93.50

UTILITIES
Fiat owners pay the sarvice provider directly for utiiies such as electricity, gas and waler,
Utilities Manthly Charges
Elactricity 23.29¢/kWh
Gas 19.02¢/unit

{a) 1 - 40m’ = §1.17/m’

Water (b) above 40m® = $1.40/m’

20
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HOUSING &
ﬁ DEVELOPMENT
BOARD

REPUBLIC OF SINGAPORI

HDB Hub, 480 Lorong 6 Toa Payoh, Singapore 310480
Tel: (B5) B490 1111 | Fax: (65) 6397 2070
HDB InfoWEB: www.hdb.gov.sg

n www lacebook. com/SingaporeHDB u www. twitter.com/Singapore_HDB D www.youtube. com/singaporahdb
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Agency for
Science, Technology

and Research
SINGAPORE

OVERVIEW |

CREATING GROWTH,
ENHANCING LIVES

ABOUT SINGAPORE

RIE2020 DOMAIN-BASED
GOVERNANCE FRAMEWORK

Prioritisation of RIE agenda into four technology
domains aligned to areas of competitive advantage and/or national needs

DOMAINS (VERTICALS)

Advanced Manufacturing Health and Biomedical Services and Digital

Urban Solutions and
and Engineering (AME) | Sciences (HBMS) | Economy (SDE) Sustainability (USS)
Support growth & Advance human health & Leverage digital innovation Develop a sustainable &
competitiveness of wellness, and create to create economic livable city through
manufacturing & economic value for opportunities and meet integrated solutions for
engineering sectors Singapore & Singaporeans national priorities Singapore and the world
Academic Build up a significant base of capabilities and a pipeline of ideas that can drive
research ! the next phase of growth
Cross-cutting . ‘ ‘
Programmes Manpower Build a strong research and innovation community
(Horizontals)
Innovation & @ Build a strong core of innovative enterprises that drive value creation and
Enterprise | economic competitiveness
Ageney for ;ﬂs:iu"
S Possible 2

SNGAPDRE




ABOUT SINGAPORE

SINGAPORE’S RESEARCH ECOSYSTEM

Nanyang
Technological
University

Biopolis and
Fusionopolis

Cleantech

Park Mediapolis
Tuas Seletar
Biomedical Aerospace
Park Park
iifiy Lee Kong
ol dg Chian School
d of Medicine
CREATE SUTD
Campus
National Duke-NUS
University of Medical
Singapore School

Singapore
Management
University

Science Park

Q A*STAR 9 Academia
a B @ o
ok Made
Sci , Technole
andResearch Possible

SNGAPDRE

ABOUT
A*STAR
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ABOUT A*STAR

A*STAR

MISSION

‘We advance science and develop innovative technology to further economic growth and improve lives

=2,
.
\ 1 /
)
& .

Biomedical Research | Science & A*STAR Graduate
s . . i A*ccelerate
Council (BMRC) | Engineering Research | Academy
' Council (SERC)
Il Research Entities 9 Research Entities Commercialisation Scholarships
80 @
>5,000 >4,000 ~ 40%
Staff Researchers, Engineers and from >60 countries

Passion
O Made
b el i Possible

SNGAPDRE

Technical Support Staff

ABOUT ASTAR

A*STAR’S RESEARCH ENTITIES

Singapore
Immunology
Network (SlgN)
2005
- 3 ; Experimental
Institute of — . Singapore Institute of ;
Bioinformatics i) ; g Drug
Molecular & : Bioimaging Medical
Institute (BII) > : : : Development
Cell Biology 2001 Consortium Biology (IMB) Centre (EDDC)
(IMCB) 1985 (SBIC) 2004 2006 20(18
Bioprocessing Genome vlnsm‘utc O,f Singapore Skin Research
; Bioengineering : )
Technology Institute of 2 Institute for Institute of
Institute (BTI) Singapore (GIS) Clinical Sciences | Singapore (SRIS)
Nanotechnology
1990 2000 (IBN) 2003 (SICS) 2006 2013
1970 1990 2000 2010

Passion
i Made
cience, Technol =
and Research g Possible

SNGAPORE

Biopolis Phase |
(2003)

Biopolis Phase Il Fusionopolis Phase |
(2006) (2008)
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CORE BMRC CAPABILITIES

Nutrition & Medical Biotechnology &

Pharmaceuticals i , . :
personal Care | technology biologics

Development of small Development of high- Medical devices, info Development of

molecule therapeutics value nutrition and tech, diagnostics protein-based

personal care/ therapeutics

consumer products

P Passion

S Possble

SNGAPDRE

ABOUT A*STAR

BMRC ORGANISATION

A
\ Dr Benjamin Seet Prof Ng Huck Hui
¢ Asst Chief Executive Executive Director
! Institute of Molecular and Cell Biology (IMCB)
g Hong Wanijin Health & Food &
T i i Consumer
Bioinformatics Institute (BII} Biomedical
Frank Eisenhaber
—
€%  Genome Institute of Singapore (GIS)
y Patrick Tan
- . Singapore Immunology Network (SIgN)
Laurent Renia
Institute of Bioengineering and Nanotechnology (IBN)
Ichiro Hirao
Bioprocessing Technology Institute (BTI)
Lam Kong Peng Dr Danny Soon Dr Ralph Graichen
Senior Director Senior Director
Singapore Bioimaging Consortium (SBIC) (former MD, (former Research
Patrick Cozzone Lilly-NUs Ops Mgr Asia
- - . Singapore) Pacific, Abbott
a Institute of Medical Biology (IMB) Nutrition)
N Zee Upton
Singapore Institute for Clinical Sciences (SICS)
Chong Yap Seng
§ Skin Research Institute of Singapore
Steven Thng
L1l Experimental Drug Development Centre (EDDC)
Sl Damian O’Connell

Passion
Agency for Made
science, Technology
and Research Possible

SNGAPORE
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No. of biotechs incorporated in Singapore

No. of MedTech companies incorporatedin Singapore

ABOUT A*STAR

GROWTH OF LOCAL BIOTECH/MEDTECH

~ 100 biotechs incorporated in SG
* 29% of which are A*STAR spin-offs
* 50% have collaborations, licences, joint
labs, or were incubated with A*STAR

ECOSYSTEM

~230 medtech companies as of 2017*

Passion
Agency for Made
Science, Technology 2
and Research Possible

SNGAPDRE

2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 208

In 2018, there have been >US$350M in
deals and investments for Singapore

biotechs

sl Scirmces Singapore: The nex: Lap
eeping an eye on the prize in Singapore's
biomedical journey

Tessa Therapeutics Closes USD 80 Million
Financing Round Led by Temasek

Lion TCR Raises US$20
Million In Series A Funding

*23 medtech and biotech companies cverlap

Biotech expected to be key driver of future
economy

o & gnostiCS
r

A

PARTNERING LOCAL BIOTECHS AND MNCS
THROUGH OPEN INNOVATION

Joint Labs

@TESS/\ H Ik
AR Molecular and
Call Bioiogy

Focus on advanced T cell technologies
and novel chimeric antigen receptor (CAR) technologies in
combination with Tessa's T cell platform.

One M.
ol i Sopppore

BioMed 4

Joint lab to develop molecular diagnostic assays for
the Asian clinical infectious disease testing market.

/\zm
a A*STARTCENTRAL
Co-innovation space to incubate, develop, train and
support technopreneurs to build successful startups
and business ventures.

Passion
i Made
e el Possible

SNGAPORE

Licensing & Co-
development

™1 LION TCR ﬂs‘n.,,mm

for Clinical Sciences
REITAR

T cell engineering technologies

ﬂ ——
Iwnunoingy Netweork

RSTAR

Euchloe Bio
*acquired by Tessa
Therapeutics

Mabs against immune checkpoints

Agency for
Scisnce, Technalogy

GE Healtheare
) and Research

8

Imaging diagnostics and patient
monitoring

Startup Incubation

Examples of past and present members

TYCHAN

Platform te speed up candidate
biologics to clinical trial

MEDISIX

CAR-T cell therapy

Liquid Biopsy Molecular
diagnostics

Joint Projects

6 NVITROCUE
Traesdormng snanchlics Genome Institute
yroed of Singapore

»
Developing tumour models to enhance clinical
decision-making

a [
Immunology Network

RPSTAR

JQJ_

immunoSCAPE

Immune profiling for response to
treatment

-
@9 MERCK ﬂ B0 i
=

Cellular delivery of macrocyclic peptides

privi

Hemorrhoids
Treatment device

engine

Al platform for drug
discovery
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PUBLIC SECTOR SUPPORT AND ENABLERS FOR
THE BIOTECH ECOSYSTEM

Anchoring the public sector drug development effort in Singapore
ETC/EBC/D3 and the IMUs enables multiple entry points for local Biotechs or MNCs to co-develop

assets or to license the end product of these units.

Therapeutics Development Review
Evolution of A*STAR TDR into a National
TDR by partnering other agencies

R&D

NANYANG
NIvERSTY

o 4 NUH

GQAUM
()LIGHTSTONE
GOLDE T\\‘ILU':\TUR !A‘STARTCENTRAL
B} <b Enterprise < b
Sln cu'aore EbCO

'l{) TIKEHAU

sPRv - [

Biotech Accelerator+

National Platform for Drug and Diagnostic Development

(8-

z ETPL

ReSTAR

| wonan (o

NUS

"

Enterprise

SingHealth
Investigational Medicine Unit

e,

NUHS

Venture Capital/

Outlicence Incubation / Acceleration Commercialisation Clinical Trial
ﬂ Sonen Technology Vs " I
el and Research Possible

BIOPOLIS AS AN ACCELERATOR+
x < Bl 24 ImMCB B ive Hsign
CEL ‘Z’H\-.’E;

€l Mhecaicdicl e

JTC Launchpad b

5. Diagnostic +%

€9 MsD
p53Lab Translational
Medicine
Research Centre

AUSTRIAN- VA

D D DAVOS
GENOMICS -

Imaging Cluster
ASTARTCentral Cluster
ESCOY oo
engine L wst
TYCHAN e hi
= HISTO\NDE)(
SKIN etrate JETsse
PriVi ¢ siNorseE
Z4 BT
(ESCQ

/(' EDDC |
REnosucs

Development Hub

MIRXES

BIOSENSORIX

Ymesoblast
AL

t] PRESTIGE
BIOPHARMA
2]

JSI'EE

Passion
Made
Possible

Ageney for
Science, Technology
and Research

SNGAPORE

Innovation
Centre

>
TN L
A

ne
BloMed  arreca

NevageneAIT

sanss

Pryobett gseee
& Bristal-Myers Sqm'lvh

Denka
ESSTEMCELL
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KEEPING BIOPHARMA MANUFACTURING

COMPETITIVE THROUGH TECHNOLOGY
INNOVATION AND DEVELOPMENT

Leveraging on Manufacturing Technology Innovation and Development to:

= Enable plants to be more flexible to take on diverse product portfolio
= Assess critical quality attributes of products and maintain high level of process control
= Support industrial-scale manufacturing processes

[ |
Strengthening the Existing o/ %
Manufacturing Base through
Process Innovations

Preposition Singapore for
Manufacturing of New
Therapeutic Modalities

Small Molecules Biologics Cell Therapy
) EDB and A*STAR R&D programmes in cell manufacturing
Pharma participating in technologies:
Innovation Biophorum Technology * Autologous T Cell Therapy Manufacturing
Programme Roadmap Workshops * Mesenchymal Stem Cell Manufacturing
Singapore (PIPS) « Critical Analytics for Manufacturing

Personalized-Medicine Programme

" " Passion

geney for )

Science, Technology Made 3
and Research Possible

SNGAPDRE

Programmes
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Pharma Innovation Programme Singapore (PIPS)

Vision: Lead the global transformation of pharmaceutical manufacturing to
create unique value for patients, pharma & Singapore

High Entry Barrier

New Technologies
B
’ag %‘ -.L |
i i
t |
Continuous Decontamination Advanced
Stage Platform Process

executed on 16 October 2018

Consortium members:

Biocatalysis Digitalization Enhanced
i ot |__Pharma Ops |

Passion
Made
Possible

115

NATIONAL PRECISION MEDICINE PROGRAMME

Workforce Development

Regulation & Ethics

y

. Industry Development

@ Clinical Adoption

Research Platforms &
IT Infrastructure

Public & Community Trust

P Passion

oney for

Science, Technology Made
and Research Possible

16
ot
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OUR
TALENT

oy Passion

jency for

Science, Technology Made iz
and Research Possible

SNGAPDRE

OUR TALENT

A*STAR’S TALENT STRATEGY

Strong core of Singaporean research talent, complemented by

rich diversity of international researchers

Creating i Investing in Developing
the Pipeline : the Pipeline the Pipeline
STEM QOutreach to improve Scholarships strategy to meet Post-PhD development
STEM pipeline and enthuse scientific talent needs of early career researchers, and
young to take up science & = Singaporean core development of leaders

= [nternational diversity
= Sizing of scientific talent
needs

research as a career

Ageney ¥ Passion

eney for

Science, Technology Made i
and Research Possible

SNGAPORE
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OUR INFRASTRUCTURE

BIOPOLIS

Singapore’s biomedical research hub at one-north

Biopolis 2
Home to 53 BMS companies & growing 1) Immurnos
2) Neuros

SIGMA-ALDRICH

AUSTRIANOW EIO MSD R
@ P.nmzu o Jilckoman. Fesnerih

[lumina
I NOVARTIS

L))
Ingredion

LOREAI

Biopolis 1

Panasonic KERRY 1) Chromos
‘ P&G - 2) Centros
@iomeleieux DAPLONE 3) Matrix
abbvie 4) Genome
AD NITTODENKO ‘ Nestle - —
' » . 6) Nanos
Perkintimar A hELTA E':'.'EED.E!T _7) Helios
Phase = 5,600 employees
lto5 = 335,000 sqm (GFA)

Passion
Made
Possible

Agency for
Science, Technology

and Research
SINGAPORE

CREATING GROWTH, ENHANCING LIVES

Research Support Centre

One-stop for Scientific Services and Consumables

Graham Wright, PhD
24" October 2019

Research

Support Centre
A*STAR
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RSC facilitates ease of access for users in the research ecosystem,

and operates back-end service administration for Scientific
Platforms

o ; -
Search-Click-Buy V' rsc
| */S;jShopFront
g
=24 Search-Book-Use =
— WebStore %

i;i Enquire-Scope-Service

| Enquiry | Quote | Order | il

facilitate access — ease of use — ops efficiency

Passion
Agency for Made
Science, Technology e
and Research Possible

SNGAPDRE

AN ENABLER FOR RESEARCH
A CHANNEL FOR ENGAGING RESEARCH PLATFORMS

>4,800

ltems

SUPPLIES
AND

>2,500

CONSUMABLES

User Base
Suppliers
Consumables
Supply Chain
Access to
RESEARCH
AND > @
Utilization ARlLARY Z .
> IJ 5 @ Scientific Platforms
z p—_— @ Passion Equipment connected
a:‘:“::;‘:::‘nmm Possible

SNGAPORE
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Laboratory Consumables

Largest e-Platform for laboratory consumables and reagents

E-Catalogue for life science Open Platform for any
researchers qualified supplier to

SEARCH o >60 suppliers o List and sell life sciences
o >4,800 products related products

Lo g p—— l

FY 18 ops highlights:

One-Stop access to your @4 @1”7 to end-users

" scientific research needs

R;search Support Centre @_ﬂ * $3.6M savings
N IR
Iy

* Cyber
secured to

mmE -

requirements

PROMOTIONS

L P L

High Web Traffic:~14,000 web transactions/year

Scientific Services (1 of 2)

Enabling researches in cost-effective ways & by providing easy access to high-end equipment

SEARCH

Access to diverse Staffed and managed by
expertise & cutting edge technology experts
technology

High Flow Electron Advanced
Content Cytometry Microscopy Light
Screening Microscopy

z Research
Support Centre

A*STAR
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Scientific Services (2 of 2)

Web platform for outsourcing life science research

Connects academia and commercial to research expertise and
services from a network of scientific platforms

A*STAR Partners

Restalyst (@
ESCO. 10y Aanns

Healthcare

i
~<AMP.
Electron Microscopy
! AXII xil Scien
S ingapore H Bioinformatics
mmmmm fogy Network Institute
ACSTAR

Singapore
Bicimaging
o3 Consortium

E Research
Support Centre

A*STAR

(— )

AY@XXA

,,,,,,,,,,

APD SKEG
Pre Ltd

-/

National Shared Infrastructure Platforms
State-of-the-art technology and high quality scientific services

SingaScope

Ultramicroscopy

human health

SingaScope
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72 SMEs
91 MNC

« Excellent microscopy infrastructure and expertise

« Cutting-edge technologies, including Lattice
lightsheet, CLEM, fast live-cell imaging, Brillouin
microscopy, High-Content Screening and

SingaScope
SingMass
} . + Qutstanding range of mass spectrometry based
v W g F expertise

Sl e « Enable “multi-omics” approaches into disease
; treatment and early diagnostics for future
personalised medicine and microbiome vis-a-vis

SingMass



National Shared Infrastructure Platforms

State-of-the-art technology and high quality scientific services

10¢
=

Immunomonitoring Service Platform (ISP)

» State-of-the-art Inmunomonitoring technologies

+ Technologies: Flow Cytometry, Multiplexed Soluble
Protein Assays (MSPA) and Immunoinformatics

+ Applications: Cancer, Cardiovascular, Metabolic,
Infectious, & Neurological diseases

10°

T-AAD
102

10!

Translational Pathology Consortium (TPC)

*  One-stop GLP in vitro & in vivo
toxicology/pathology services

+ High quality tissue bio-resources for research/
biomedical industry

“+ Consultative telepathology and miRNA profiling

services in the APAC region

SingaScope SingMass

Support for Services Platforms

Keeping scientists focused on research & discovery, and offer relieve from business admin

~
tﬂﬁ& .

e | “[,-,' yrns L e eIt \.;’:,-\:,- 1 1
« Seminars + Liaison « Account « Invoicing

* Roadshows Management « Payment
« Tradeshows « Data analytics Issues
«  Newsletters « IT Security « Enquiries
* Reporting &
Audit

_94_



Thank You

Search-Click-Buy | Search-Book-Use | Enquire-Scope-Service

EQUIPMENT MAINTENANCE

AUXILIARY AND CALIBRATION
HLL E SERVICES Cinamanans aeish
AND BUILD

GLASSWARE WASHING,
AUTDCLAVE AND BIOHAZARD
WASTE DISPOSAL

LOGISTICS

LABORATORY
CONSUMABLES

RSC corars 2 wide arecy of
aboratory consumables on the onlne thop.

RSC has are than 10 yeirs o expecionce
In proviing qulty services 1o users wik:

© Add and allalive wash for ghassware.

© Autoclwing of gasrware and ccher
Tosantnd RSC e ey
b el s 51
& Brandy from mere than 60 suppliers. . Get the products and miCrocentrugs )
e el ® Pickap and et services
% Enjoy value-added prices 2t ugary’ dooritags
4« Save time on

‘administrative work

SCOPE

SCIENTIFIC SERVICES
BY ATSTAR & PARTNERS

ANY OTHER
HOIMAGING ANIMAL $TUBIES {MHUNOLOGY GENOMICS BIOPROCESSING BIOANALTTICAL UL
ADYANCED LIGHT ANNAL e . CHEMOGENGHIC FETISSUES TIDG MOTION BOREACTOR  FERYICES
Heshecory RESEARCH ANIBAL SUPPLY  GEReE KECROUT/ Lwrinex phoring MICROARRAY SLATFORM  MYBRID BIOREACTOR CYREMEATES,
FLECTRON MICROSCORY  veTGRINARK SCIINTIFIC Ay it pycriceore c FLOW CYTOMETRY Sall b o GENOTTPING FLATFORM il
PRE CLINICAL IN.VIVO SERVICES AN Lo PO G HIGHTHROUGHPUT SANGER DA SEQUENCING  BIOPROCESSING (ROTEOHICS)
S e pecoia  REGS s WIEEE e
PHOTOACOUSTIC IRAGING) Q O e rmatn i RS sepianG /TG TREELIAY
STOMISED PROTEN L
e BONIORHATICE ATHENTICATION ok mall]
LGORING FOR GTHER SERVISES: CONTAGT U
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