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2013 4 - EEFEMIEB AR > #UEEINERX S HEE M ICPH -
Z G RIGE R

ICPH 2 T.1% » st ECH R Ry BB b SR
(P KRR T % =A%) -

kB GeBIZ (—{EEHEBUN YRR AR TaREHY

100,000 1775 K THELAH FATAE EERE
BE 2017 K s

44 EPE) fRHEEE ICPH fYVUIE +HHEHE - S5 ICPH (Y55 A.0E + HrfH i
A 2017 £E 7 HRLE) - K 2018 4 1 HEUERIE — BUNRIERTE -

ARHABEEERRE RS

ARG H %EEEHE,;%% s

(m?)
gt 20185 | MEEHS 20,385
SH16H 2H 280 %65k ’
(KB 1
2013 4 2014 = K KB 20,051
7H31H 6 A 16 H 2) )
2014 4 2015 4F
10 H 30 H 9H 21 H T 20,411
((Defu 1
2015 5§ 2016 4= | J% Defu ot
1A30H 5H12H 2 :
ICPH #tHHAIIESE

JELS ICPH M — V44 TR AR A AR B4

2B RS

HIBSEIRR Ik S
bk

1.6

1.6

1.6

1.6

TS

SEF
Construction
Pte Ltd
IR EE T
WRNARA
E

Soil-Build
(Pte) Ltd
Teambuild
Engineering &
Construction
(Pte) Lt

AR

P S UATETE )
$4.30/m?

$12,000,000
(48{E)

$22,889,000
(488D

$16,800,000
(48(E)
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SEF SEF Construction Pte Ltd.J SEF SpaceHub ‘2 {E THyEH »
SpaceHub  Hj» 2013 &y T » {5 20,000 E 75K » EEEfEE 32,000 3
Tk A S IRTHEDR AR T AHFEE B A ELR -

SR T R 2 0 2 1 B A P L TR
FETT R RR REHE RS R - 2

Greyform  Greyform Pte Ltd f& ik ST IR A TR A FHT— S A

Peltd =]+ % 2015 GEREMARIL - /A FHRE S IE 2 TRERED
HEFTE BN AR AT » AT DI TR AR TR - 2
BRI FIHAR ATy 15 (T -

fEsf A 60 T A » 10 REVATAE7E 48 MU E R EER
fir > AT I AR R LI B —F - 2

RGBS 15 E BYSEAL B « (I BhHEAASRE) © SR TR
R AR - 2

Soil-Build  Soil-Build Pte Ltd./& Soilbuild Construction Group Ltd.fy4& it
Pte Ltd.2*  BAE] » FEREIHESEENY ICPH FZE g A -

T MR Ry 20,400 SF50K - FHEARy 30 £ - 5 2015 £ 9 HilE
A - HEFBELY R 2,600 EHTIISIT -

ARG A TREEMAY TR - TBORAE R TAEE - 51E
17> 2017 SR BARIE S

Teambuild Teambuild 7EHEH5EIHE N EHE EERAI TR AEL PPVC 5 ZE{EHR
Engineering I PPVC FYRAAEEIHHE - Teambuild 7R3 -3 FidiE H 5HY
& ICPH -

S OMSITIHON \Co e must ) R RS R + ISR BB
BRIV - B STR A - ARV, PPVC ISR

BBl kiR 2 BT R Y AT -

21 SEF Construction Pte Ltd.4g%5

2 FrinbiRALIERE o CEBBEEER) o B E R e /K TERAH R TR s
K1

2 H g RS

24 S0ilbuild Construction Group ¥risifs

2 Hr g RS
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315  Hrink R e TR R

Bt e e — e E o THEL - BE P ARG Steeltech Industries Pte Ltd ~ Econ
Precast Pte Ltd ~ Excel Precast Pte Ltd ;2 TTJ Holdings Ltd - 3226/ S|V

S LU HE -

Steeltech Industries Pte Ltd

- Factory Area: 50,000 sq ft Econ Precast Pte Ltd

- Annual Production capacity : apx Land Area: 409,000 sq ft
6,000 tonnes - Year of incorporation: 1975

Year of incorporation: 1976

\

R = “ll'

~ Excel Precast Pte Ltd
‘ Land Area: 322,000 sq ft
& ’ - Year of incorporation: 1999
b‘ ‘.\

TTJ Holdings Ltd e
Land area: 183,000 sq ft

- Factory Area: 80,600sq ft o
Annual Production capacity :
6,900 tonnes
Year of incorporation: 1981

e B R A TS -

TTJ TTJ Holdings Limited > 1981 F5- k1T » B —F4EREREEN
Holdings =] » fRHLSAEEEREMAAVELET ~ BLFE - B K8 - DI

Limited” &%« Tg - Wi ROAS R TAR I -

OINEIFERTINSE K PR FR SR T ARG E M AR - BRI A 3 5%
finbts - Z R ORISR S AR © TR E IR A
A EFRE ~ ORI T > USRS SRR 12 &

13 -

NE HATE R(E TR TS - BfSETIIZEY Pioneer Factory
FIRS 2P EEZR NI Keluli Factory » 43553 /1% 17,000
PI7oK B 86,198 SPT5OK o G LR & IR SR AR fy

26 Rl Af<JE ¢ Steeltech Industries Pte Ltd 4835 ~ TTJ Holdings Limited #8115 + Excel Precast Pte

Ltd 4915 - Econ Precast Pte Ltd 4giih ~ Seterra Online
27TTJ Holdings Limited 485
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Steeltech
Industries
Pte Ltd?8

Excel
Precast Pte
Ltd?2°

Econ
Precast Pte
Ltd30
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42,000 I » { TTJ Holdings Limited f% By i i KA B 1T 454
B A P —

ANEINEEGRERZ - (EEAGER  BEYE - SRR
HHVE B R » FeEEEEEY) - ahéiars - ERER -
B2 R ~ St - DURAEGERFN S 2R S 22t ~ BESIREAIK

Fo o~ sREDEN - SR ARSRE R R AR K o

Steeltech Industries Pte Ltd Z-& 5 TEMLAAIRA EHT—R &M
& /\E] - A 1976 LA Tiong Seng Equipments Pte Ltd Y44 F:F
fiftpear - 2005 4 - AE|EL(EAR 12 A - HAHEAF#E 220 A

(EFENE S ER) - AFESB T MRS (08
EIRBIE RN - BRI - ERAE (RGoikt) - AE
P EEUE ~ A7 hEgih K Draycott Drive % TAZ -
CREALFSHTINE Tuas Link 2 » MAEIAEIELY 50,000 -5 520K -
T B 6,000 M > oA e i B S B R R A R SRIA - 4TS
M~ SRS S TR SRR = -

Excel Precast Pte Ltd 2 1999 4£ 3 H 10 HEFL 1T » ABETEELRE
ARt MBS ERS o DIURUE TS B TEEA TOA H 2558 R
oK o A EIFRALESE T THRAS RS (PPVC) &4t ~ THEUR =

(PBU) IR & FEFABLESE TR - BIAREE, ~ A REiRay N iR
s ~ R TAME ~ KFE - PIERITHIE IR - ASIALFSETN
R B IE LA TEEL T RGH 322,000 S 538K > 5 —%TH
BT RS 2009 SEAF B AR PG en 2 (i N 1= 758% 3L > {53 430,000 ~F
TR -

Excel Precast Pte Ltd i&/FIEH &+ " Trivellis | /NE&EEIEH « 3
PR 40 JE(E 2B - HEAEPEIE C30 ~ Hrhmsz Aerohub ~ EEFETT
The Palette /38 ~ Fri Or{EAR SR ESR & 20T - URER K
(L5 T KL BT -

Econ Precast Pte Ltd > 1975 SRR 1T » ELR-E A inbe vE B4R 57
S T SR SRR R SRS L ERY - AEELEEEZ - BiE
ZEFEBEINAEE ~ SR 5 R IR B T Ae A - A
R SR I R BB e T R R T -

HA PR R TR R AR, ~ T4 - SFRAE LG -
s e AL BIREE ~ HIAE ~ BRER LUS SR G SR I ME

28 Steeltech Industries Pte Ltd 49 ik

29 Excel Precast Pte Ltd 485
30 Econ Precast Pte Ltd 485
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O EITHERA A TS A IS ve B Z 88 - SRSy 38,000 -5
Ko BRI T4 - AR AR R IRAE — 18 -
T fF&Y 48,000 ~f-J5K -

Econ Precast Pte Ltd S:El 7 ¥ihiay 28 T2 » s F3amE
AR ~ BOBRISREMF B S - DURIEIE B E B2 a ) DAt
FEAHRE

SPP System Pte Ltd

Integrated Precast Solutions Pte Ltd
Vico Construction Ptd Ltd

Unitised Building Pte Ltd
Sembcorp EOSM Pte Ltd

Moderna Homes Pte Ltd

AM Modular (Singapore) Pte Ltd
Quicksmart Technology (Singapore) Pte Ltd
iMax Modular Pte Ltd

TK Modular Pte Ltd

Lightrus Pte Ltd

Prefab Technology Pte Ltd

HoAh

O o oo ooooooo o

316 [HThIpE (A EE TR R

AemieEEE - R R ETARENE o HA A DURDET IR S Y B Ay -
RN 48 -

H 7 BE R YR AE 7R B AR PR <l B H R Y S B B E Y WIS E 2

SRR A E] o BEENE (SE>4.5 SREGRE>3.4 SR eE#E >80

PREE(EA PPVC S W) - PSR R B 25k © 550h - RAUMLAH A iy

RIS ERE SRV ECE R E R IRV IR IR T - RIESEBEYETETRE

ZAN HRHERATHRAE N - NIERREAFE O E Ae A
AL o

7= HI AT I R AR TR B R (o P PR R Al AV ple A
(s T TR RIS 18% o Horh— (RN &
o ORE Tz o NI - T f
BT EEE - NS T ERRVERA - $IEHY
i 1T E R R T A B o IR R
THELAH (T 85at B L A el rm EL A B 5 LRk
an > HIERFLEINZR B BN -

SUBINBEBUNT — R SR
2B R R
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FRELVERENE - Dl (/] PPVC FRZERA N L AR K AR TRSH 1

RRERETR DIFERR K LU R B > K 25 B B s 5 P B IR = 6 2 P
Ay tith o AR BRSO EF B AR > DU CRIZIRF
SIS > PASROT AR R R AR B (K -
AL A A AR E B M i LR RIRIE R
DA T OReH § 2 FREMAR T -

BURF T2 g EEDUR I B - EFRETE - E2milN S
BUNFBUR 5 AR B0 - i ay s 2 IR L ETE
JFE Ut VA PPVC > ORGSR T
o o R EL B (o F TRABLEH - -

3.2 EFN

HARTHBEEA SE R B i i (R SE ok i FURBIRI e B ) S5
BN AR S EAERE - B SERY SRR EE T (E R A - S [ T
RIRAL ETRR B EAIRK -

TEER T H AT SRS s A -

Precast Structure Inspection
Implemented In 2000

Daiwa Midget House 1959 Precast Component Quality 2006, Certifying qualifications of Prefabricated

f;;;m“"“ Implemented in building construction management engineers

Tt 1 1

JPA Establishment In Prefabrication development for better 2000s. Prefab Housing Companies focus on high performance (resistance
1963 designs and high-rise buildings in against earth quakes, energy-efficiency, design for elderly residents, and
1970s durability.
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H A THELH AR A s S — P R T

1045 £F - 20 [/ TS 3 RS AR - B 1945 4R — R

Whaa 50 feqe KHRETAEA » AN L 1950 £EF B SRR ity S B T B4
SIS AR PR RRE » OIA TR AR B B TR A
JE - AUBSEERTEE R 420 B - © o HAEFL
T ERHE AT B MR R B R HE T
8- M2k BRI SR (ISR R A
B 7 7 S By A TR Y L -

20 4 50 F RBUEHEBENARIVE » EE RBRgEEET 1963 F
€ — 1963 F Wha i1 7 HATHRIEEEL; & (PA) - DURETHRES N A A
R SRR =

1963 £ ES  H 1963 4% 2014 4 - HARIE 147 900 BETHHFE » 1%
(SIS, ~ JREE L RAM® - Ei2 2014 4F - HF 80 KL
Rk 98 REWIR - ¥

H 2004 £ 2 2013 4 - (EFHEGAMEI TREFERE ETE

5‘;52}037

Housing construction using prefabrication method
in Japan
18.00%
16.00%
14.00% \’_/’/\‘-\‘-“-_‘
12.00%
10.00%
8.00%
6.00%
4.00%
2.00%

0.00%
2004 2005 2006 2007 2008 2009 2010 2011 2012 2013

33 Masahiro Kobayashi » The Housing Market and Housing Policies in Japan, 2016 (2016 44y
FEIFOFERR

34 Masahiro Kobayashi » The Housing Market and Housing Policies in Japan, 2016 (2016 44y
FEREER

35 Junichi Goda » Overview of prefabricated housing in Japan, 2015 (20155 USEEEIED

36 HRTHBUESA € » Progress in Activities for Recovery from the Great East Japan

Earthquake, 2014 ( 2014 B SAHIERHEHHED
37 Junichi Goda > Overview of prefabricated housing in Japan, 2015 (2015 SHAVEFHED
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3.2.1 FHEBE HRIIGCEFEH A A E A

FEHANEZ A 5 —THRIIE - 2800 - HABEAE 20-30 FEAAVEZEA]
7R EUE - BAK LRGSR ERI TS BRI E R
{(E B ARG HR M PRy AEIE T - IRILHE TR R ME S BREGIE(E - B 8T
B TATEREAYIRER - B — RS ARy B £ 7] U Pt Ee] - I 5 R
By eEH (RIEEIHERT) -

TELEESR LR EAISCE E o AMTERERENIIERE o ) BRIREE R
ZEAZIANFT— 04 20 AT 70 AR - FHESERERAUIERTEE S EAY 7% - F
2016 4F - 15— EEBlE S 15% -

HAE S 5 2 AR BNENY S —(E@E S SRATH B A - IR B S AT A &
gEit > HA®RE 1,000 #fEERPAENT 2.5 ZEEEH > MPEEE 1,000 AER
A 0.5 FEEESRAT -

322 EATARMESHE

HARTHBREEEE GG RO 1963 F - B —{E R EF TR A EMEERIEER
ALK GRS -

1989 & > fp it T HECRAE LA MFEERIE - DIEIRTHEOREE LA
HVE BRI RN VI ST AL -

fE# 1999 S EIREIALIR 2000 FEEEAE AT IERER AV B > )
G T HERA L AERRE SR - DR AFTEE IR TR R A - R AR
B R R RV -

HATARGREEG G 2006 FFRIEN T FBOR AL - S T/EH TARATE HlRE

3.2.3 H A TS SR « %

H A (5 A TR EBLAH (R AL B ISR & PR (s P VAR (R AR A A A - THESH (T
BT -

B UIA FEEmAE S
% H A TR S & 4k

Page 21



feie g JE PR B TRBLAR (F T.45 R TR A FTRE M 2 #t

ST S EAERY)

ey A A e - R A U
HHE AL RIBREIAEM

APF TR R R

i TR A EE R S SR B EZR A L
IR

p— T L

SRR L SR - R

REGHE S EREEEY)
T RS R E A A AR

L THEL S AT S

G R TR LR
TR LA (ETRAENT <
R LER) H
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3.24 @J%ﬁ/ﬁiﬂ%ﬁ
HABUSEAYFREH AR BAREIRRCR - I B M e HIEER - #E540T
CIEEVES

HAl > 2EARR A e TS ESTA AR  EEZTREREESE -
THREREFEBERE T HERR (BEERLTERAERE EFDeRE) #5
B PR R RE RSN P ZE A2 HY 7 RE TR © ZL_ZLJE’E)EHgg ERETTE  EHTERE
AT RERF AP RE AR - DU LR R HIFTA

B KRB T HERERISEHT Ryozo Ooka 2y —TAMZEREH » £ HAREZRE
FEE MR E0ITT « W TFEFTR - —FTEAYAY 138 SE 2R (49 1,485 053k
R BRI E B OREGEEE M 425 JKEHARER -

W& RE TR SCR IR HE A AU - mER(E ] B3 5w B r] PURCD 58% - Z2E{ERTH F
1y 5 FEeRKE “b?'ié/m&_luﬁ‘iﬂﬁ%ﬂ’]ﬁﬁ%%ﬁ%% eI R ERERE
}755. 41

Target for Zero Energy Building in case of residential building
Averaged values of Japanese detached houses
Floor area: 138m?
PV Solar panel of SkW is installed.
MJ/m?y
450 -
400 a
Lighting,
350 1 others
300 = 58%
250 B Cooking \ o 4yiction
200 +
Hot water
150 4 Electricity
100 production
Heatlng by PV solar
50 1 panel
o Coolmg
Present Target
R

FRERFCETARY 1950 fEAHAR © IMES LY E0K Tfﬁﬁiﬁi@témﬁﬁﬁ 3135—‘#%5’\]
%EPZE TM4EREZE 2T ZEBIE - Sekisui Heim 5\ ]S EZE ST T Baks
/EJ*ii

40 7ero Energy Project 4835 » HiBruce Sullivan 284 » 2016 4

41 Real Estate Japan Inc > The present and future of net zero energy houses in Japan (HSFEHEEIE
AR

42 Hasegawa Tomohiro 44 » Introduction to the Building Standard Law - Building Regulation in

Japan, 2013 (2013 SRR — DAERAR)
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3.2.5 HASE SRy SRy

HAG 2N TER RS - i KEREERGHT - KFIEEL
g - 22 ETHEE T - RS gt EEI RS - RBUER
PIEEIERE AT -

FKEERAGHE? BKEERE 1960 SRR RIFETRSE.L — &
HRALFAABR © 1€ 2009 SFFRLE - FUK B ER R RRE 2
FOOOSE ~ TP ~ BN RSRER > AL CEO B
RO~ A~ S R oy REcA 5 R -
TR MRSt - RS ROREE L5
B R AR A ERAEET ~ T RORETAE - (F ik
HTHEL R BER 2 — » BUKFEAE 2015 & H
13,612 ExEHIEILE ©

KAHER TEkte ANFEE TERAGHBOIR 1955 4 2R ANFE

T R — > BEHEERE - KFFETERME T/
£ (Midget House) » B i F& (& FIAE 3 /NIFPA
EINE S BENE TR EAER - 7R &
CRHHEES K 92 ZTAH > EFBERE TR
FEYIL ~ AR RS R o DR M TR S

FIEHE -
=EEEARAGH® ZREEMRAGHEAIR 2003 £ B HAAETE
FNE o A TUESEEEN o SEEZES ARSI E EE

P9~ SHERVEEEERT ~ AR I AR SE ~ B
SRR EEFT - MEREHEE A EHUEREESE
HISHE ~ FEEEATRERIE R AR RSN E R - B
EEfEeat ~ it LRI EIRIEE -

REESIRA G RS G LRI 1873 4 - B HARFAVKE
7 o fE R —REEMHIBEFA LT » REGESRAEH
ARCEINEE TIPS RARSREE - BEETERE -
RECERINN T FFE AR T Palcony B4R H
7 o

JREEN Ran EE]] Rabp IR 1979 £ B —FKHAZELE - HE
BRSO E G > 2 2017 5 =R R AT
SHHIEOT A E Z— o (B R— R BRI &

® BUK R E 4k

M R E R T kA S 1L 4guh
*® RGNS

O Rk iR gtk

7 JEEEN B A Ak
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) CHMEAYERE AN E 100 SETH R AT
GESES SRIEV:(F71=-32S Ak SRR NI

Orient House Co., Ltd.

Sankyo Frontier Co., Ltd.
Tachikawa House Industry Co., Ltd.
Nagawa Co., Ltd

Nittohkoei Co., Ltd

Hokuto House Co., Ltd.
Omachi World Co., Ltd.

Kohri Co., Ltd.

System House R & C Co., Ltd.
Naito House Co., Ltd.

Nissei Build Industries Co., Ltd.
Fujisangyo Co., Ltd

)

=
i
(i
B

O oo ooooooo o o

3.2.6 SN

H A LR TR SR AV R N BRI & oA [ - FRBAH IR T R e EEERAY
HENLIE B BIARE S 20T - MHEACCEREIRAREE T

HAEFEEN HACRERSN THRERUR  FREERNEENE

HERAFER  ERRAZERETERAENT SN - DU EMEME TIES
EAIMERE - BES1 > RAFHVE PIRES  8 THYRFAIER NS
THEL SRR By F 2B 7

BEEEMENE HANTERERTAEDFYRETSE BN E LRAET
FELR 7% & Matthew Aitchison &2 2t 52 TRty © 2R e 2
a0 BRI E AR RILE) > FiifEinEfMiE
RE—ESICER, - *BKEREATRAMUE—ER
FEi s E B by A E AR I T BRI I B Bl L Blis T 2k
(FEREE 9.261) - B A= B IE
TEEMEREEETENERE -

48 Asia Green Buildings > Lesson from Japan: prefabricated houses for green development ( HZA

HIELER - skt RV HEEE )
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4 TR EREEE G 0 HESR
4.1 e

FERAIBREHEITRE TH L E (55 5 &) 2T > RMIFZEERERIERE
HHH o ZEAARIE R " I RS, - —BEREE TR RE T - WA ERIARE
TSR TR ot Za (56 7 61D - WVE—P it s 1)
SHBEEBIHES - DUECRHET R rTRE T AIRASEAR &Y ~ L ATAR 5038 faR
SEINZR - PEImEER T AEREEAT ) (W5 6 BT -

4.2 Fik

A H A RRTRRH A TS T O e TRV T JAMMEESEHA )N ~
SR S HL AR EERE IR T AR A S T AT R AR B A A NIEE ] -

DU 28 as 7 B TRr s AR By &

Land size Location GFA Annual production
capacity

HAPTRRIR DA T AR 342 T VUM TH B (TSR0
0 AR EZ R B EE T

0 ARG HEZGEE R

0 HEEERETIZALE 10EMELL |
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4.3 FLAE

F A= AE AR A AR B T PR USRS - BPIEPRAES TR
NNV A THEAE (T RUE RV E R E R tE > AR IR PRSI G TE E
HEGHAN ~ AR R S AR ERE ST - SRR I TR ARG ZE B oA

AR T BRS¢

. R e S L
CGEIR)  CGEIRD (1) (M /SET538)
SEF SpaceHub 20,3864 32,608  241,000% 7.39
Greyform Building 20,051% 32,00  >150,000% >4.67*
R TR0 A 19,813 241,000 12.16
z?nhggg‘(‘froenglam 156 16,165 9,200% 93,990 10.12
T E* 19,000 28,000 210,000 9.9

BT P RZFREEE -

ST RIS LA DA LA R B (A WPk -
(7.39+12.16+10.12)/3) -

4972515 — Integrated Construction and Prefabrication Hub tender (474 S5 THEUR A FEFE)
50 7=l RS 0 29 July 2013, New integrated construction and precast hub to boost precast
productionforbuildingdemands (2013457 H 29 H - ¥rAV4r & TAEMEL - (EEETESLA4:
B MR SRR )

517l RS 29 July 2013, New integrated construction and precast hub to boost precast
productionforbuildingdemands (20134E7 H29 H » ¥iiVsr & B TEENGELE - (EETESL A
B MRS )

SRR — e R TR R A

SSIAETEEE > 2016 FEIUFRH O T EE T HEHER

5 (7gIAEER ) » BCA to give advance notice onbuilding projects that need high level of
prefabrication (BCA 7> 75 %2 7K THELAY L5 H ASERTHE AT

S5 i IS 0 201145 1 H 4 H » Tiong Seng's $26 million Prefab Hub - Singapore’s 1st
automated pre-cast facility and first to receive BCA funding ( ¢HY 2,600 B TTEEL A0 —
Frinst e (E E B L HEE - W E XS EREE)

%6 Poh Cheong 48t — Tz K 5% e
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4.4 et =i

fREE Bl PRE ;IR - BRAPHECE SIS B A B st VRO
By TPEME ) 1T AR E T AL B R

O @

B [ 2 E

—
W
Land size Location GFA Annual production
19,000 sgm ?? 28,000 sqm capacity
277,200 tonnes
(9.9* x GFA)

*9.9 W /5K TR EE4.3 EFT NI E I 4R -

HITVERE /£ T —FEe il e THIHEHE R - RPIFREERE G LR 3%
R HlE A R A MR AR AR A s - DA R E THEA (AT PR A -
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5 AJRE THMHYERAS

5.1 s

AEAS P AHE T AR TR (A L5 R A T e LAY RRAL © Ko T HERE BrSEA1E
ETHEGAME TSy RS - FIEBAERE T 7ot - Mat R A/
(A ZEEEK R A E M EDTHRISENER - DUER ISR R -

5.2 ik

FESE R PTRE THNAYEFAGET - BRSSP B R S B LU RRE - HhEE AI2E
FEVBAE T H - TRITREEFAS o3 Ryl oy -

0 AEY  HEETEAE TR

o Byt HEEVELE LM

DN ERGEES T HAMIEREE TR T 55038 VB LAY VU Be2iRAE -

5.3 Aoy - HEE A AE TR

5120 ¢ MEE BB T EE

BN FLBEZE B e s - THERH T TSRS A A e MSB - Fffifk
% PERRHTHBAEF TR R T SRR, (RN ISERRAIBDZ S THIE
) B o ZEEAUAR T 2 B g E BN TR FAEIR M E -

EENE » AERFVTHEE AT - RPIRESR (T > %
THUA PR ETE IRy EEEE - SRR R E MRS - st AVE
WIS - BWMERHE S BRI T EORMEERY T3 ) #iy - b > %5
DI s ABIEAREIE Y T (2014 ERBTIEMAMOENITRE) |
B WEERERTE T %) M E D RO 2 EI AT -

SHiTEEE R 0 5526 http://www.info.gov.hk/tpb/en/forms/dot_revised broad.html -
R ¢
https://www.pland.gov.hk/pland_en/p_study/comp_s/industrial_report_2014/index.htm
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PRI » BRI AR > FAEKRLTAE 23 (H o] sE T3 o] R S e e (T
5 0 WTNRFTR

HhlE HRE T &R
S SE |
S e |
[t EX [T b |
I see |
S |
E WSHRIITE |
WSRO 65 |
_ B |
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541 55320 : {EREIRI A3t AR A R TR A

RS SUURRIOAE AL - ST —25 500 T e A AP T\ P T30 5
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A E IR 19,000 S0k - BEFAIETRELY 28,000 kK « el Tk

BE > AEARESE S AT THATRHG R - BRI ZEENFE RO ARG
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Part A: Identification of Possible Industrial Areas Part B: Identification of Potential Site(s)

Identification of Understanding of locational requirement Potential site(s) that is:  Potential site(s) Potential site(s)
Industrial areas in and the availability of infrastructure * Vacantor temporary  with minimal with minimaltraffic
Hong Kong: + Close to sources of raw materials (e.g. uses sites environmental disruption
+ Metro area mainland China) + Adequate size* for impact
+ Non-metro area + Availability of infrastructure (road) to the development of

transport the raw materials a prefab yard

+ Close to the sea to allow shippingof large ~ « Preferably owned by
prefab components from yard to Government
construction sites

*Yard size requirement is based on our benchmarking exercise
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A A
>
o 12,000 sqm
+ 2nd floor
! 12,000 Total GFA:
Tm s 33,500 sqm
1st floor .
Max. height: Il Plot ratio:
2lm 4 1.76
9,500 sqm
Ground floor
10m
v v

Site coverage ratio:
50%
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“Preliminary Land size Location GFA Annual pro;iuchon
” 19,000 sgm ?? 28,000 sqm capacity
Base Case 277,200 tonnes
(9.9 x GFA)
“Base Case” Land size Location GFA Annual produchon
19,000 sqm Tuen Mun Area 33,500 sqm capacity
40 331,650 tonnes
(9.9 x GFA)

* 9.9 NSRRI 5543 RATRAYE R MG R -
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Development period Operating period

«—— Construct —»<«— Grace period »+———— Lease yard to f i
company and collect lease income
Manufacturing company < Purchase Lease yard from yard owner, operate - >
and install prefab manufacturing business

equipment

Yard owner and
Purchase

manufacturing company Construct - andinstal —»e Operate prefab manufacturing >
combined equipment business

BFEFZ IR NS A T O I T
0 HIESEEREGIL - WVIFHEL » DIEES BV~ RETEA
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Operating period
] |
| |

I Capital cost (-ve) ” Operating revenue

I - Tax expense

|
I
|
I Funding (Debt / Equity) (+ve) ” - Operating costs |
|
|

I - Other expenses (e.g. cost of external financing)

Compare with investors’
target returns

to attract private sector investors

if negative or if returns are insufﬁcientd = Net cash flow (before financial support)

+ Financial support |

I = Net cash flow (after financial support) I

IS A EE R EUSERE(NPV) R {E. CIMBIE(RUE HEM8(MOD)) FI7R - %
BUEPRERABRERER S IR ERT RS - REZTE 2018 FEREPATY]

WE(E - (R0E B ER ISR SR EH AV E IR - iR ERS
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Housing Supply Prefabrication demand

"

< < S
ol al ® & ®
n"ﬂ ﬂf{] Public housing’s = - —
demand for prefabricated
components
A m AR
\ / 5 & &
5 years housing suppl
fo:ecas( (pub u‘: )':p :vu Total demand for
private residential) rutﬂ prefabricated components
El§ (public housing + private

N M

Private residential’s
demand for prefabricated
components

8.3.1 14 FARFEAETEN
e

20054 2 20164 N CHZFRP HE RAY 0.7% 4 NRFR > ALIfE 2005
Y 6.8 FE ISR 2 2016 Y 7.3 FHEAY -

Hong Kong Population

7.400.000
7.300.000
7.200.000
7.100.000
7.000.000
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6.800.000
6.700.000
6.600.000
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No. of residents

2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016

== Populati on

M EBRETET
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£ 2016 FALEES - FHEA 5% NEEEALES (BREHAEAERE
JFRGIH SR AFES ) - S3WEEAERNAKAMEES - TR T 2%/E A/ EE
Rf S IHEERESS -

Hong Kong population by type of housing in 2016

0% 12%
.29.1%
53.2% 15.8%
= Public rental housing Housing Authority subsidized sale flats
= Private permanent housing = Temporary housing
« Non-domestic housing
AN
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BRI ITER > 3 2008 FRU2K - 45T EIHY AL FRRIGHE - 260ME -
WNRFTR > A SEE T 20084EAY 110,100 A+ 2 2016 £EHY 286,500 A

66 :

Applications for public rental housing
350000
300000 282000 286500
250000
200000
150000

110100
100000

Number of applications

50000

0
3““_7_00‘5 20 22 ‘““_7_0\"' N“.7_0\6

Total number of applications

PRI FRMTEREE] - RSN A FEANG R - M BAEEE i
BN - TREUNERFEREZEGHEBE 10 FEFRIEHTIEAIMEFHEAL
4 Fy 14,300 {5 B -

Number of public housing units produced annually
25,000

20,000

15,000

10,000
5,000 I I I

2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016

Units

o

66 Z5 3k 77 A @ ISSH09/ 16-17
VEBREEEEYREFSEE
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¥ Average waiting time of applications for public rental housing

0
Jun-2008  jun-2009 §un-2010 §yp-2011 §yn-2012 Jyn-2013 §yn-2014 §yn-2015 Jyn-2016 Scp—2016

-8 Average waiting time of applications for public rental housing

*Average waiting time refers to the average of the waiting time of applicants who were
allocated to a flat in the past 12 months.

RS RS - FARBUT R EFERIB(LTHS) - DUEIAREFESR
HEBEEEH 2015-16 FEEZE 2024-25 1 (E-HEIHHEA & H42£280,000
{EASLEFFEAL -

BEERMAERE
EHEGHE  S3WHIALBEEMNAK AR - (5B EEF TSN —FUL -

BHFREEHIAAECREAZ B/ ABEUTARER Lt BEERRE] - 4 NRFR
2005 42 2016 FFEAFEALEAYRAA(EE B AL T-E9%Y R 12,000 {EEL{L -

Number of private residential units produced annually

18000
16000
14000
12000

10000
8000
6000
4000
2000

0

2007 2008 2009 2010 2011 2012 2013 2014 2015 2016

Units

® Private residential units produced each year
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B AL ETN -

MRS - FFISFLR 5 ST - HRE Knight Frank™ 2ty
Hifth 0 2017 2 2021 FEAY(E S IETE ISR LY Ry N RFTRAEY 193,900 ([ HAr
(97,200 {2~ F43: 5 BAAL ke 96,700 {EFAA(EEHAL) -

Housing supply forecast in units S-year total housing supply
15,000 forecast in units

Total:
193.900 units

A I, BT
AR TG CB(1)L10/16-17(02) 5 I IERE iy
AR E BRI AGYE T 4550 5% Knight Frank
9+ MU BETE 240+ 3% A S R B I B T
. (Monthly Digest)# T By FE 1S -

FANAE T R AL ERRAY FLAFSHTROAIER Y 22 ) i
[EE & (e (PR 2017) HURIHTRMN - 4%
SRR ER]

&

832 5270 PRA-FTRENE LA EFALE

8321 AIEH

055 1 UM 5 SRR RIS 97,200 [EHLAL - ISR
BHICRET » (LIRS AR + BB 100% AR E () T BT )5
%+ PRI » BPBGRTEAIN 5 SRR HUIES 97,200 (BHLILER T
PPt P LG 732

"LgoklsE © Knight Frank

234 5¢JE © Knight Frank’s data base

8Vivian Tam ~ C.M. Tam ~ S.X. Zeng & William Ng - (}ti T FES4:) (Towards
Adoption of Prefabrication in Construction)
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ZEHEIIAE A 60%HYRAE T BACH BN - 2R > Ky T IRSF R IE
LR - B A A FFIMIREE 20%H YR BE 1 8 2k 5 7S THELAH {4 DL AL R Ay
TR - SRS H I F -

TR SRR SR HAY AT > AI(EFFYEEEM 25.063 LK
HBEHAE (BEEAIESS 20%A A C B8R E TR ) - NIE - sEvEMl
iy 5 FHHERALE (97,200 {EEE{L) AGRTARHARITRRIGE R R 2,436,124
UNWE o SIMTIREARAT N

FEOHIEY 5 SRR G (B A B A %L 97,200 & B 17
AN EFNRATEE LA H 7t 100%

T R A TR (R & 25.063 /\Iif/ B {1
SUTEUHIEY 5 SEHE B B TH AR RV R SR LR 2,436,124 /Mg

8.3.2.2 FANEEHAL

TRIETEAIRY 5 FHIRM N (EEHAL AL ELEE Sy 97,600 {EEfL - FMTHEMEES
AIRE(E - FRE G T ARV RA AR -

NFAVIFEEDR » RS EARE - T SS5PHIRANEERALE A T TR T
ik o R AE—BRHE Ryt - HERRHENE TS B (o A - TR B 5 7RAY
5 FIRNEEMIERETE -

" Planning, design, and delivery of quality public housing in the new millennium, Housing
Authority

>Vivian Tam ~ C.M. Tam ~ S.X. Zeng & William Ng - (}ti T FIFESL4:) (Towards
Adoption of Prefabrication in Construction)
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fRIZEME FEe (96,700(EFAN(EERALAT  55%)  (EH-FTEEM T 7AME
CHArftEE fy 53,185 HAL > A N EFTR

1 Private residential housing supply using S-year private residential
semi-prefab construction in units housing supply forecast
25,000 in GFA
120,000
20,000 ———
= 100,000 ——
o~
Z 15000 7 90,000
k] ; 60,000
10,000 )
“ 40,000
5.000 20,000
) 2017 2018 2020 == Private Residential
—— Total Housing Supply
wmm= Percentage of units using prefab ~ ~-#-=Private residential projects in units Total Housitig Supply
Total:
53,185 units

Il

i 53,185(BI(ETHLERL I (1 1 FRRUHE T 7% > (R T4 207 HSpokey TR
HfE (GFA) - BBUBEHEE (VoK) NELRTMRIBE BN
IR A P O E -

Conversion rate
/ Private
Residential* 55.75

0

2 . Sidents 2 T, 3 . . . . . .
Private residential housing supply using Private residential housing supply forecast in
semi-prefab construction in units GFA
20 1,200,000
1,000,000
20,000 e ——y
. ol T 800,000
T 15000 = 600,000
© 5 400,000
2 10,000
z 200,000
5,000 -
2017 2018 019 2020 2021
) s Private residential units
2018
Total housing supply in GFA
W Percentage of units using prefab ~#- Private residential projects

—&— Private residential units using semi-prefab construction

+ Source: Knight Frank Total: 53,185 units w=sp 2,065,064 sgm

fRIZIE 207 EFITRAVEEESEE R - PMI4ess (5 & o A TH B (R RS el
[Ei

TRIZIAMEL BHEG TAZRTRYIATRE - PRMIREEE] - S BTG - RAESEEE
(&7 1% IR SE AR A T R -

6 el Ak JE A Knight Frank &G K BEE
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BRI FEUR(F Rt B SR A TR AR RSV A SR A R iR e
3 o WITNEFTR - PR PR MRS A (s TR I AR 4T £520,651 ~PI5oK -

Percentage of space

(sgm) built with prefab
components*

Private Residential 1%

Private residential housing supply forecast in Area (sqm) using prefab components

GFA 1,200,000

1,000,000

GFA (sqm)

s Private residential units

Total housing supply in GFA

prefab construction

=& Private residential units using semi-prefab construction Total housing supply in GFA

Total: 2,965,064 sqm == 29,651 sqm

* Source: Interviews with Arup's engineers

R A TEELAH (s 0 A S M T AR AR 4T £529,051 SEToK » (BT REKAFENE
FHEY 244,618 N\E (FIANE S By 2,450 2T ke ase ) 7asd
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Demand for prefabricated components (in tonnes)
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=== Public Housing = Private Housing Supply of one prefab plant
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Construction Industry Council Consultancy Services on the Potential Utilisation of Prefabrication and
Components in Hong Kong
Feasibility Report

Requirements for Prefabricated Prefinished
Volumetric Construction

For the purposes of Regulation 4B(4)(b) of the Building Control (Buildability and
Productivity) Regulations, the volumetric modules used for PPVC shall comply
with the following requirements:

Minimum level of finishing and fittings to be completed
off-site

The extent of finishing and fittings to be completed off-site for the volumetric
modules shall comply with the minimum levels stipulated in Table 1. Where any

deviation from these minimum levels is necessary, prior approval shall be sought
from BCA.

Minimum level of finishing and fittings to be completed off-site

Element Minimum level of completion off-site
Floor finishes 80%
Wall finishes 100%
Painting 100% base coat, only final coat is allowed on-site
Wm@ows frame & 100%
Glazing
Doors 100%, only door leaves allowed for on-site installation
Wardrobe and 100%, only wardrobe and cabinet doors to allowed for
Cabinets on-site installation
M&E including
water & sanitary 100%, only equipment and fixtures to allowed for on-site
pipes, electrical installation

conduits & ducting

Electrical sockets

and light switches 100%, only light fittings allowed for on-site installation

[ Page A1l



Construction Industry Council Consultancy Services on the Potential Utilisation of Prefabrication and
Components in Hong Kong
Feasibility Report

Water tightness and prevention of corrosion where steel is
used as the primary structural material

The steel shall be galvanised in accordance to ASTMA 123/A 123M or alternative
equivalent standards.

The volumetric modules shall be designed and fabricated to:

o prevent water from entering the modules (e.g. by means of waterproofing
membrane or other means at the joints and gaps between the modules); and

o allow any water in between the volumetric modules and fagade, and in between
the modules to be properly discharged and drained completely.

Floor areas intended to be wet (e.g. bathrooms, kitchens) and areas that could be
potentially exposed to water (e.g. fire sprinkled areas) shall be treated with
waterproofing membrane to ensure water tightness.

Acceptance Framework for Prefabricated Prefinished
Volumetric Construction (PPVC)

The acceptance framework consists of two parts — the Building Innovation Panel
(BIP) and the PPVVC Manufacturer Accreditation Scheme (PPVC MAS).

Under the new acceptance framework for PPVC systems to be used at the mandated
GLS sites, PPVC suppliers and manufacturers are required to submit their
applications and proposals to the Building Innovation Panel (BIP).

1. The PPVC system and the in-built bathrooms (if any) shall comply with the
requirements of the BIP. The accepted PPVC systems including the in-built
bathroom (if any) and their respective suppliers/manufacturers will be listed on
the BCA website at http://www.bca.gov.sg/BuildableDesign/ppvc.html.
Relevant letters of In-Principle Acceptance (IPA) will also be issued to the
PPVC supplier/manufacturer.

2. In addition, the production facilities producing PPVC systems which have been
accepted through the BIP will be required to be accredited under the PPVC
MAS, which is managed by the Singapore Concrete Institute (SCI) and the
Structural Steel Society of Singapore (SSSS) as part of the effort to promote
greater self-regulation by the industry. The accreditation criteria were jointly
developed by SCI, SSSS and BCA. Further details on the accreditation scheme
can be found at www.scinst.org.sg and Www.ssss.0rg.sg.
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Case Study 1 — SEF SpaceHub

Incorporated in 1994, the SEF Group acts as the main contractor in planning,
coordinating, managing and undertaking works for new construction, addition &
alteration, and interior fit-out.

SEF Group undertakes a wide range of projects for the private and public sectors
encompassing high-end hotels, luxury residences, heritage buildings, recreation
facilities, retail malls, commercial offices, and mixed-use developments.

SEF Group has 5 core divisions®* including:

Construction Division;

Interiors Division;

Prefabricated Prefinished VVolumetric Construction (PPVC) Division;

Prefabricated Bathroom Unit (PBU) Division; and

o > W npoE

Structural Precast Division.

SEF Group won the first land tender by the Building and Construction Authority
(BCA) for the development of an Integrated Construction and Prefabrication Hub
(ICPH) at Kaku Bukit Road in 2013 with a 30-year lease termé®,

Opened in 2015, SEF SpaceHub is the first prefabrication hub in Singapore to have
fully integrated modelling, production and delivery of prefabricated components.

Some facts and figures of the SEF SpaceHub investment cost, development,
operation, welfare facilities, automation, equipment and systems and types of
prefabrication products manufactured and benefits are listed as follows

Investment Cost

The highly mechanised and automated

100 facility was built at a cost of more than
mil SG$100 million®®,

8 SEF Group website
85 Building and Construction Authority of Singapore website
8 New hub to build precast parts with less manpower, Straits Times
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5 automated
production lines

Other Facilities

A Worker's Dormitory

Multi-tiered fully
automated storage
facility
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The hub is located at Kaki Bukit with
approximately 20,000 sgm® in land size
and a maximum gross plot ratio of 1.6%,

The build-up area is approximately 32,608
sqm?®. Comparing with traditional open
yard, the development of a multi-story
prefabrication hub allows a more efficient
use of land and more workspace.

The hub occupies 5 floors. In land scarce
Singapore, the vertical development of
prefabrication  hubs  allows  higher
utilisation of land use.

The hub is equipped with 5 automated
production lines. The highly mechanised
and indoor factory environment enables
high throughput and high productivity.

The hub includes a seven-storey workers’
dormitory as part of the Phase 2
construction.

SEF SpaceHub is the first in Singapore to
use a multi-tiered fully automated storage
system, which is capable of storing more
than 100 trailers worth of completed
components, including  bulky  3-D
components such as household shelters.

87 Building and Construction Authority of Singapore news release — 29 July 2013

8 Building and Construction Authority, ICPH tender

8 Building and Construction Authority of Singapore website
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Office building

Automated concrete
batching plant with
underground storage
system
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A 4-storey office building located next to
the hub for engineers, designers and other
administrative  staffs  allows  closer
alignment and coordination with work
progress in the hub.

The dust free automated concrete batching
plant is equipped with technologically
advanced concrete mixer to  produce
quality concrete. It also has an
underground storage system that saves
space.

Equipment, Systems and Automation

Nemetschek -

NEMETSCHEK
GROUP

Precast Software
Engineering

SAA —
prefabrication
hub
automation
control system

Avermann -
Automated
prefabricated concrete
production line

Nordimpianti —
Prefabricated pre-
stressed concrete
machinery

Nemetschek provided integration of
Building Information Modelling (BIM)
software with the control & management
software to gather installation updates from
project sites to achieve “Just in Time”

production in order to cut down on storage
space.?°

SAA provides master computer systems
and control systems covering software and
technical requirements in connection with
the automation of a prefabricated concrete
plant. The fully automated system allows
tracking of inventory of prefabricated
components and the preparation to
delivery.

Automated production line  consisting
CAD systems, workstations for job
preparation, production planning, mixing
plants and bucket conveyors etc.

Nordimpianti offers a wide range of pre-
cast concrete manufacturing  machines
from casting machines to pre-stressing
machines.

% Singapore awards landmark tender for integrated construction and precast hub, Yahoo Finance
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EVG —Welded Mesh
production and steel
bars processing
machinery

Pemat— Concrete
mixing  equipment

Terex Demag — Heavy

lift cranes

Productivity

240,000t0nne5

Consultancy Services on the Potential Utilisation of Prefabrication and

Components in Hong Kong
Feasibility Report

EVG provides machines for welded mesh
production and cutting and bending of
rebars.

Pemat concrete mixer provides high levels
of homogenisation and repetition.

Demag by Terex provides All terrain
cranes, City cranes and Lattice boom
crawler cranes.

The adoption of new technology and
machineries, allows the hub to be two to
three times more productive than
traditional open prefabrication yards as
work can go on non-stop and several
processes can be carried out at the same
time 9 . In addition, the covered
environment also allows work to be carried
out even during bad weather. The hub has
an annual production capacity of more than
240,000 tonnes  of  prefabricated
components®?,

91 Going off-site to boost productivity, The Business Times
92 Building and Construction Authority of Singapore news release — 29 July 2013
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Prefabricated Products

SEF SpaceHub produces more than 25 types of components. Including columns,
beams, planks, walls, facades, staircases, household shelters and prefabricated
bathrooms in a factory setting. These components can then be transported for
installation on site. Examples of similar products include:

Prefabricated Prefinished VVolumetric Prefabricated Bathroom Unit
Construction (PPVC / Modular
Construction)

Coloured Prefabricated Facades Prefabricated Structural Components
(Columns, Floors, Beams and Walls,
Staircases, Slabs)
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Benefits of the new SpaceHub facility

The prefabricated components were originally manufactured in an open yard
factory and very labour intensive. Following the move from an open yard to a multi-
storey building factory and advanced technology and automated production lines
adopted, there has been vast improvements to its operational efficiency and
productivity. Some of the improvements includes:

3 Annual prefabricated components
X production production capacity is three times
more than a conventional open

capacity prefabrication yard®.

- production process and provides
faster production better quality control of the

* Better quality control, The hub setting speeds up the
* prefabricated components.

-@ 7 The highly automated facility is
\/ % Manpower expected to reduce the number of

. workers needed by up to 70 per
SaVIngS Cent94,95.

% Building and Construction Authority News release July 2013
9 New hub to build precast parts with less manpower, The Straits Times
9 prefab Hub to boost construction productivity: Khaw, Yahoo News
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Case Study 2: Greyform Building

Greyform Pte Ltd, a member of Straits Construction Group, was incorporated in
2015 and specialises on precast and prefabrication production.

Greyform Pte Ltd manufacturers prefabricated concrete products such as the
following:

Prefabricated bath unit
Prefabricated facade wall
Prefabricated Staircase flight
Prefabricated concrete column
Prefabricated Slab

O o o o o

Greyform won the land tender from the Building and Construction Authority (BCA)
for development of the second Integrated Construction and Prefabrication Hub
(ICPH) at Kaku Bukit Road in 2014 with a 30-year lease term.%

Greyform Building is the second Integrated Construction and Prefabrication Hub
(ICPH) awarded under a public tender by BCA. The multi-storey prefabrication
hub was opened in 2017 and uses a high degree of automation to produce pre-
fabricated construction elements such as concrete walls, columns and beams.

Some facts and figures of Greyform’s investment cost, development, operation,
welfare facilities, automation, equipment and systems and types of prefabrication
products manufactured and benefits are listed as follows:

Investment Cost

The recently established Greyform
Building equipped with advanced
technology and machinery costed
an SG$150 million investment?’.

The Hub

The land size occupied is
O approximately 20,000 sqm?®, with

_'e a maximum gross plot ratio of 1.6.
20 OOOSqm It is located at Kaki Bukit next to
1

SEF Spacehub.

9% Building and Construction Authority of Singapore website

% The Straits Times, BCA to give advance notice on building projects that need high level of
prefabrication

% Building and Construction Authority of Singapore
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9 Ppicture from ONG&ONG Corporate website
100 The Singapore Engineer January 2018
101 The Singapore Engineer January 2018
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The Greyform Building has a
gross floor area of 32,100 sgm.
When compared to the traditional
prefabrication yards that are
housed in large open areas, it
optimises the use of land better by
developing vertically.

The Greyform Building comprises
a four-storey prefabricated
concrete components production
factory and office. It allows
workers to work in a controlled
and safe environment, improving
the working conditions.

In addition to the 4-storey
production factory, three blocks of
12-storey dormitory capable of
housing 750 workers are also
located next to the hub®,

In order to store the prefabricated
components, an automated, multi-
level storage system has been built
with the capacity to house up to
5,800 tonnes of products!ot,

To improve working environment,
entertainment facilities are built
closely to the workers’ dormitory
such as basketball court.

The  Greyform  building s
equipped with robots and digital
modelling for automation, which
can operate around the clock
regardless of the weather.

Productivity can be increased up
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Construction Industry Council

to 40 % and the plant has an annual
production capacity of more than
150,000 tonnes02,

Prefabricated Products

The Greyform manufacturer can produce a wide range of products to fit different
building needs. They emphasize on innovations that enable faster construction.
Similar examples of Greyform Building’s products include:

Prefabricated Stair Prefabricated Bath Unit

Prefabricated Concrete Column Prefabricated facade wall

Benefits of the new Greyform Facility

Advanced prefabricated technologies were adopted by Greyform in their new multi-
story facility. Improvements to productivity and saving to manpower have been
achieved. Details includes:

102 The Straits Times, BCA to give advance notice on building projects that need high level of
prefabrication
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Equipped with highly automated
production line and precise
designing with computer software,
the hub is able to improve
productivity and increase the
quality of prefabricated
components.

The automation manufacturing
process also significantly reduces
the amount of labour needed. The
hub has only 60 workers, which is
about one-third to one-fourth of
what is needed for a traditional
open yard1%,

These heavily automated facilities
require high-skilled and trained
workers as well as technical staffs
such as engineers and designer. It
creates new and higher-skilled job
that attracts locals to work in the
construction industry.

103 The Straits Times, BCA to give notice on building projects that need high level of
prefabrication
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Case Study 3: Tiong Seng Prefab Hub

Tiong Seng Group was founded in 1959 who had been involved in earthworks and
excavation projects. Later in 1970s, the company expanded into civil engineering
and since 2002 they have started to extensively adopt the use of prefabricated
technology.

Tiong Seng Group’s key services include:

Building construction and civil engineering
Property development

Prefabrication

Green technology

Metal works & steel works

O o o o o

Tiong Seng Group announced the launch of the Tiong Seng Prefab Hub in 2012
with SG$1 million funding from the Building and Construction Authority (BCA)%4,

The Tiong Seng Prefab Hub is a multi-purpose facility. It houses the automated
prefabricated plant and contains space for the building of prefabricated bathroom
units and the pre-assembling, storing and maintaining of advanced formwork
systems. It also includes facilities such as training centre, a Building Information
Modelling (BIM) Centre and a workers’ dormitory. The co-existence of these
related activities under one roof makes managing resources easier while improving
land productivity.

Some facts and figures of Tiong Seng Prefab Hub’s investment cost, development,
operation, welfare facilities, automation, equipment and systems and types of
prefabrication products manufactured and benefits are listed as follows:

Investment Cost

The Tiong Seng Prefab Hub costs

6\% SG$26  million  with a
v $26m” SG$1million funding from the

BCA.1%

The Hub

Tiong Seng Prefab Hub is located

- at Tuas, with a gross floor area of

‘ E 19,813 sgm. Approximately 72%
— 1 9 8 1 3 of the gross floor area is allocated

" y sqm for production purpose ¢ | the

104 Building and Construction Authority news press, Tiong Seng’s $26 million Prefab Hub —
Singapore’s 1st automated pre-cast facility and first to receive BCA funding

105 Building and Construction Authority Singapore News Press, 4 January 2011

106 Byilding and Construction Authority Singapore News Press, 4 January 2011
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other areas contain multi-purpose
space designed with green
building concepts.

The 5-storey prefabrication hub

5 consists of areas for production

-storey and several facilities as described
below.

The hub has two automated
production lines incorporating
automated equipment  from
Germany 197 . While automated
2 machines will perform complex
automated work such as high precision of
marking-out of dimensions,
automated pallet circuits will be
installed to transport products
from one workstation to another
for processing.

production lines

Other Facilities

] Ancillary offices are located at all
' Office area floors to closely align designers

- and engineers with the production
line.

Workers’ dormitory The workers’ dormitory includes a
and urban farming 900sgm plot dedicated for urban
farming where workers can grow
plot : 108
their own crops™°.

Rainwater tanks are located at roof
Rainwater tanks top for rainwater harvesting for
irrigation to reduce usage of
potable water 1°° and achieve
environmental sustainability.

features Tiong Seng has also incorporated
several green building features
which include an eco-fagade for

@ Various green building  Besides the urban farming facility,

107 Building and Construction Authority news press, Tiong Seng’s $26 million Prefab Hub —
Singapore’s 1st automated pre-cast facility and first to receive BCA funding

108 Byilding and Construction Authority Singapore News Press, 4 January 2011

109 Robin Village Development Ptd Ltd website
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the office block incorporating a
vertical green wall, an extensive
green roof which provides natural
cooling, monsoon windows to
improve air ventilation, and
rainwater harvesting!©.

The hub features a training centre
and a BIM Centre. It allows Tiong
Seng to train their project partners

Training Centre and and sub-contractors on the use of

BIM Centre BIM, which is a 3D software that
can improve coordination of the
construction value chain and
reduce the amount of reworking
on-site.

Productivity

As the facility can operate 24-hour
production process, the output has

doubled from previous plant with
240’OOOtonne5 annual  production  exceeding
240,000 tonnes 1 . The facility
can produce enough parts for
approximately 5,000 Housing and
Development Board flats.

Benefits of the new Tiong Seng Prefab Hub

Increase in the productivity capacity and saving to manpower has been achieved.
Details include:

With automation, Tiong Seng

@ Prefab  Hub  has  reduced
\V; 7 O manpower needs up to 70%,
% Manpower requiring only a third of the

([DD . workers to produce double the
savings

volume of prefabricated
components!t2,

110 Building and Construction Authority Singapore News Press, 4 January 2011
H1Byilding and Construction Authority Singapore News Press, Opening of Tiong Seng Prefab
Hub

112 Building and Construction Authority Singapore News Press, 4 January 2011
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Area l: Ping Shan

Site analysis:

Possible Industrial Area No.1 is located in between Hung Tin Road and Kiu Hung
Road in Ping Shan. As of the year 2014, the predominant uses of this area are
48.2% for Warehouse/Storage and 23.4% for Manufacturing/Workshop.

Our analysis shows that there is currently no vacant site in this Possible Industrial
Area, except for a temporary use land (currently occupied by open storage facility,
car park and warehouse) on the western portion of the area. The size of this
temporary use land is approximately 28,000 sgm (shown in red boundary in Figure
1.3.1). The whole Possible Industrial Area is currently under multiple private
ownerships.

These existing uses would be compatible with the prefabrication yard, as the
operation would involve both manufacturing and storage services.

Figure 1.3.1: Potential Site in Ping Shan13

Open Storage
(Container)

/
FEHD Site
for Storage
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——
L_.__j Boundary ot * | * Zose ,

71 Potential Site for Rezoning
L) (under HSKNDA Stody)

Industns Buiaogs wita |
* DA Zone
Land Use Pattern AIYL-PS/280 (7.3.08)
|

Commerciad / Business & Office.

incioa. rary Ofice) A/YL-PSI280-1 (27.11.08)

for Minor Relaxation of
Building Height

pvelapment Cantre)
or Testing Centre.

o
a0 Arc

B other specified Uses

Others o

77 Vacwnt Lang

113 Adapted from Appendix 3.6 of Report on 2014 Area Assessments of Industrial Land in The
Territory, from:
https://www.pland.gov.hk/pland_en/p_study/comp_s/industrial_report 2014/appendices/a26.pdf. .
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Table 1.3.1 Key Information of Ping Shan

Description

Possible Industrial Area Ping Shan

Total area (as in 2014)1%4 9.86 ha

District Yuen Long

ozpP Draft Hung Shui Kiu and Ha Tsuen OZP
No. S/HSK/1

Current Zoning “C(2)” and “OU (Mixed Use)”

Predominant Uses (as of 2014) Warehouse/Storage (48.2%) and
Manufacturing/Workshop (23.4%)

Vacant Site (as of 2014) 0 site

Vacancy Rate (based on GFAas  4.5%

of 2014)

Ownership (as of 2014) Mainly private ownership
Number & Area of Potential No. of Potential Site: 1
Site(s) Site area: 28,000sqm

Other considerations:

It is important to note that in the prevailing Draft Hung Shui Kiu and Ha Tsuen
Outline Zoning Plan (OZP) No. S/HSK/1 gazetted published in May 2017, this
temporary use land has been defined as “Commercial(2)” (“C(2)”) and “OU (Mixed
Use)” zone. The planning intention of the “C(2)” zone is “primarily for commercial
developments” and according to the Explanatory Statement (ES), the “C(2)” zone
will be developed as a secondary node for office, retail and hotel uses. The “OU
(Mixed Use)” zone is intended “primarily for high-density residential development
and commercial development in close proximity to the railway stations.”

As such, the prefabrication yard being an “industrial” use, will not be in line with
the planning intention of the current zonings of this area.

Key findings:
Table below summarises our key findings for the Ping Shan site assessment:

Results Rationale
Opportunities:
Site area is adequate to fit the size of the
prefabrication yard as suggested in Preliminary
Base Case
Site analysis (/ Constraints:
Latest gazette mentioned that the whole industrial
area has been rezoned and it is no longer intended
for industrial use
Multiple private ownerships

114 Site A26 (Report on 2014 Area Assessment of Industrial Land in the Territory).
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Area 2: San Hei Tsuen / Tonqg Yan San Tsuen

Site analysis:

Possible Industrial Area No.2 is situated in-between Castle Peak Road — Ping Shan
and Yuen Long Highway at San Hei Tsuen. As of the year 2014, the predominant
use of this area is 78.2% for Warehouse/Storage.

Our analysis shows that there are two vacant sites within this Possible Industrial
Area:

o Potential Site 1: It is currently used as open space and temporary car park, and
has a site area of around 3,900 sqm

o Potential Site 2: It is partially vacant and partially used as a temporary car park.
The site area is around 4,000 sgm.

The site area for Potential Site 1 and Site 2 are approximately 3,900 sgm and 4,000
sgm respectively.

Figure 1.3.2 Potential Sites in San Hei Tsuen/ Tong Yan San Tsuen!1®
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115 Adapted from Appendix 3.6 of Report on 2014 Area Assessments of Industrial Land in The
Territory, from:

https://www.pland.gov.hk/pland_en/p_study/comp_s/industrial_report 2014/appendices/a25.pdf.
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Table 1.3.2 Key Information of San Hei Tsuen/ Tong Yan San Tsuen

Possible Industrial Area
Total area (as in 2014)116
District

ozpP

Current Zoning
Predominant Uses (as of 2014)
Vacant Site (as of 2014)

Vacancy Rate (based on GFA as
of 2014)

Ownership (as of 2014)
Number & Area of Potential
Site(s)

Other considerations:

Description

San Hei Tsuen/ Tong Yan San Tsuen
14.80 ha

Yuen Long

Draft Tong Yan San Tsuen OZP No. S/YL-
TYST/11

GGI”

Warehouse/Storage (78.2%)
2 sites

0.1%

Mainly private ownership

2 nos., varying from about 3,900 sgm. to
4,000 sgm.

These Potential Sites are subject to a maximum Plot Ratio (PR) of 3 and Building
Height Restriction (BHR) of 4 storeys (15m). Minor relaxation of PR and BHR is
possible through a S16 planning application to the Town Planning Board (TPB). If
the operations of prefabrication yard involve bleaching and dyeing, electroplating/
printed circuit board manufacture, metal casting and treatment, an S16 planning

application is also required.

Our analysis also shows that these Potential Sites are located adjoining to “Village”
(“V”) and “Residential (Group A)” (“R(A)”) zones, which are predominately
residential in nature. As such, it could lead to a potential Industrial / Residential (I/R)
interface issues as well as public objections if a prefabrication yard of a substantial
scale is to be developed at these locations.

116 Site A25 (Report on 2014 Area Assessment of Industrial Land in the Territory).
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Key findings:

Table below summarises our key findings for the San Hei Tsuen/ Tong Yan San
Tsuen site assessment:

Results Rationale
Opportunities:
Zoning in line with industrial use.
Potential Sites held under Government ownership

Constraints:
The site area is relatively small as compared to
Preliminary Base Case requirement;
May require S16 planning application for minor
relaxation of building height restriction (4
storeys/15m) and max. PR (PR3) for the
prefabrication yard use;
May require S16 planning application should the
prefabrication operations involve bleaching and
dyeing, electroplating/ printed circuit board
manufacture, metal casting and treatment; and
Close proximity to “V” and “R(A)” zones, which
may induce I/R issues or possible public
objections.

Site analysis (j
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Area 3: Tuen Mun Areas 9and 12

Site analysis:

Possible Industrial Area No.3 is located to the west of Tuen Mun Town Centre. As
of the year 2014, the predominant uses of this area are 65% for Warehouse/Storage
and 11.4% for Manufacturing/Workshop.

Our analysis shows that there is a small piece of vacant land, along Pui To Road,
with an area of about 3,000 sqm. It is located in between warehouses and storages
in the same “I”” zone.

Figure 1.3.3 Potential Site in Tuen Mun Areas 9 and 12117
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17 Adapted from Appendix 3.6 of Report on 2014 Area Assessments of Industrial Land in The
Territory, from:

https://www.pland.gov.hk/pland_en/p_study/comp_s/industrial report 2014/appendices/a20.pdf.
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Table 1.3.3 Key information of Tuen Mun Areas 9 and 12

Possible Industrial Area
Total area (as in 2014)%8

District
OozpP
Current Zoning

Predominant Uses (as of 2014)

Vacant Site (as of 2014)
Vacancy Rate (based on GFA as

of 2014)

Ownership (as of 2014)

Number & Area of Potential

Site(s)

Other considerations:

Description

Tuen Mun Areas 9 and 12

26.19%ha

Tuen Mun

Draft Tuen Mun OZP No. S/TM/34
>

Warehouse/Storage (65%),
Manufacturing/Workshop (11.4%)

0 site
3%

Mainly private ownership
1 no., about 3,000 sqm

This Potential Site is subject to a maximum PR of 9.5 and BHR of 100mPD. Our
analysis also shows that the Potential Site is currently under a single private

ownership.

If the prefabrication yard involves concrete batching operations, a S16 planning
application would be required, as this use is under Column 2 of “I” zone in this OZP
(Draft Tuen Mun OZP No. S/TM/34).

Key findings:

Table below summarises our key findings for the Tuen Mun Areas 9 and 12 site

assessments:

Results

Site analysis

¢

Rationale
Opportunities:
Adequate site area.

Constraints:
The site area is relatively small as compared to
Preliminary Base Case requirement;
Held under private ownership; and
May require S16 planning application if the
prefabrication operations involve concrete
batching operations.

118 Sjte A20 (Report on 2014 Area Assessment of Industrial Land in the Territory).
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Area 4: Tuen Mun Area 16

Site analysis:

Possible Industrial Area No.4 is located to the south of Tuen Mun Town Centre and
in-between Hoi Wan Road and the Marine Department Tuen Mun Public Cargo
Working Area. As of the year 2014, the predominant uses of this area are 18.2% for
Warehouse/Storage, 12.9% for Office and 37.4% vacant.

Our analysis shows that there are two Potential Sites within this Possible Industrial
Area:

o Potential Site 1: located on the western end, which is now used as a temporary
car park and is Government-owned, with a site area of about 1,900 sqm.;

o Potential Site 2: located in the middle of the larger “I”” zone, which consists of
a vacant warehouse on private land and a temporary car park on Government
land, with a site area of about 10,000 sgm. This site is segregated by a road
connecting Hoi Wing Road and Hoi Wah Road.

Figure 1.3.5 Potential Sites in Tuen Mun Area 16119
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119 Adapted from Appendix 3.6 of Report on 2014 Area Assessments of Industrial Land in The
Territory, from:

https://www.pland.gov.hk/pland_en/p_study/comp_s/industrial_report 2014/appendices/a21.pdf.
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Table 1.3.5 Key information of Tuen Mun Area 16

Possible Industrial Area
Total area (as in 2014)20

District
OzpP
Current Zoning

Predominant Uses (as of 2014)

Vacant Site (as of 2014)
Vacancy Rate (based on GFA as

of 2014)

Ownership (as of 2014)
Number & Area of Potential

Site(s)

Other considerations:

Description

Tuen Mun Area 16

3.42ha

Tuen Mun

Draft Tuen Mun OZP No. S/TM/34
“I(1)”

Vacant (37.4%), Warehouse/Storage
(18.2%) and Office (12.9%)

1 site
37.4%

About half held under private ownership

2 nos., varying from about 1,900 to 10,000
sqm.

The whole area is zoned as “I(1)” and is subjected to a max. PR of 5 and an BHR
of 35mPD on the Draft Tuen Mun OZP No. S/TM/34. Minor relaxation of building
height restriction of PR and BHR could be sought via a S16 planning application.

The vacant warehouse building in Potential Site 2 has been renovated recently and
is held under private ownership. Hong Kong Christian Service Pui Oi School is
located across Hoi Wing Road, less than 50m away from Potential Site 2.

Key findings:

Table below summarises our key findings for the Tuen Mun Area 16 site

assessment:

Results

Site analysis

O

Rationale
Opportunities:
Zoning in line with industrial use;
Existing uses are either vacant or temporary.

Constraints:
The site areas are relatively small as compared to
Preliminary Base Case requirement;
May require S16 planning application for minor
relaxation of building height restriction;
May require S16 planning application if the
prefabrication operations involve concrete
batching.
May cause nuisance to nearby school; and
Not wholly Government-owned.

120 Site A21 (Report on 2014 Area Assessment of Industrial Land in the Territory).
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Area 5: Tuen Mun Area 40

Site analysis:

The Possible Industrial Area No.5 is located to the west of Butterfly Beach and to
the south of Lung Mun Road along the waterfront in Tuen Mun 40. The area is fully
occupied by warehouse and storage uses.

Our analysis shows that there is a Potential Site (36,000 sqm.), located at the north-
eastern corner of the area. A number of temporary uses such as structures for
recycling facilities, Highways Department (HyD) Tuen Mun Depot, concrete
batching plant, vehicle repairing, open storage and two electrical substation (ESS),
are currently occupying the Potential Site.

Figure 1.3.4 Potential Site in Tuen Mun Area 402!
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121 Adapted from Appendix 3.6 of Report on 2014 Area Assessments of Industrial Land in The
Territory, from:
https://www.pland.gov.hk/pland_en/p_study/comp_s/industrial_report _2014/appendices/a23.pdf.
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Table 1.3.4 Key information of Tuen Mun Area 40

Description
Possible Industrial Area Tuen Mun Area 40
Total area (as in 2014)122 10.78ha
District Tuen Mun
0ozpP Draft Tuen Mun OZP No. S/TM/34
Current Zoning “I(3)”
Predominant Uses (as of 2014) Warehouse/Storage (100%)
Vacant Site (as of 2014) 2 sites

Vacancy Rate (based on GFAas | 0%

of 2014)

Ownership (as of 2014) Majority Government land
Number & Area of Potential 1 no., about 36,000 sqm.
Site(s)

Other considerations:

This whole area, zoned as “I(3)” is subject to a maximum PR of 2.5 and MBH of
26mPD on the Draft Tuen Mun OZP No. S/TM/34. The Potential Site is located on
a Government-owned land.

We understand that currently there is an on-going study on “Planning and
Engineering Study for Tuen Mun Area 40 and 46 and the Adjoining Areas”. One of
the possible scenarios suggested in the Study indicates that there is an intention to
develop this Possible Industrial Area No.4 into modern logistics/ green industry use
in MSB with a development scale of approximately PR4 (6-8 storeys high)!23. The
future planning intention seems to be in line with the industrial nature of the
prefabrication yard. These premises could allow for the development of a
prefabrication yard in the form of MSB as the ICPH model.

The limitations of this Potential Site would be the uncertainty imposed by the
abovementioned on-going study. Also, given its relatively low BHR of the Potential
Site and the typically high floor-to-floor height of manufacturing, minor relaxation
of the building height restriction might have to be sought via a S16 application,
which could be an element of uncertainty for the development of prefabrication
yard!?,

122 5ite A23 (Report on 2014 Area Assessment of Industrial Land in the Territory).

123 See hittp://www.tm4046.hk/download/digest/tm4046_digest1.pdf. This study is, however, on-
going and might be subject to further changes.

124 But this will depend on the detailed design of the prefabrication yard.
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Key findings:

Table below summarises our key findings for the Tuen Mun Area 40 site
assessment:

Results Rationale
Opportunities:
Zoning in line with industrial use;
Future planning intention in line with industrial
use;
" Possible scenario of development of MSB for
Site analysis /' industrial use;
Existing uses are temporary;
Wholly Government-owned; and
Site area is adequate to fit the size of the
prefabrication yard as suggested inPreliminary
Base Case
Results Rationale a
Constraints:
On-going study could impose uncertainty to
future use;
May require S16 planning application for minor
relaxation of building height restriction; and
May require S16 planning application if the
prefabrication operations involve concrete
batching.
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Area 6: Wu Shan Road, Tuen Mun

Site analysis:

Possible Industrial Area No.6 is located at the east of Yuet Wu Villa along Wu Shan
Road. Currently zoned as “I(2)” in the Draft Tuen Mun OZP No. S/TM/34, the
whole area is almost fully occupied by a warehouse named Sun Wah Cold Storage,
a Water Services Department (WSD) Pumping Station and a temporary car park.

Our analysis shows that there is a temporary car park, with a site area of
approximately 600sqm. within this Potential Industrial Area. This Potential Site is
wholly owned by the Government.

This area is subject to a max. PR of 3 and an BHR of 50mPD.
Figure 1.3.6 Potential Site in Wu Shan Road, Tuen Mun1%
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125 Adapted from Appendix 3.6 of Report on 2014 Area Assessments of Industrial Land in The
Territory, from:
https://www.pland.gov.hk/pland_en/p _study/comp_s/industrial report 2014/appendices/a22.pdf.
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Table 1.3.6 Key information of Wu Shan Road, Tuen Mun

Possible Industrial Area
Total area (as in 2014)126

District
OozpP
Current Zoning

Predominant Uses (as of 2014)

Vacant Site (as of 2014)
Vacancy Rate (based on GFA as

of 2014)

Ownership (as of 2014)
Number & Area of Potential

Site(s)

Other considerations:

Description

Wu Shan Road

0.84ha

Tuen Mun

Draft Tuen Mun OZP No. S/TM/34
“[ (2)"

Warehouse/Storage (73.7%) and Office
(26.3%)

0 site
0%

Mainly single private ownership
1 no., about 600 sgm.

The Potential Site is located next to a residential development (Yuet Wa Villa) and
three schools (Ka Chi Secondary School, South Tuen Mun Government Secondary
School and Lung Kong World Federation School Limited Lau Tak Yung Memorial

Primary School).

Key findings:

Table below summarises our key findings for the Wu Shan Road, Tuen Mun site

assessment:

Results

Site analysis

O

Rationale

Opportunities:
Zoning in line with industrial use;
Existing use is temporary; and
Government-owned.

Constraints:
The site areas are relatively small as compared to
Preliminary Base Case requirement;
May require S16 planning application should the
prefabrication operations involve concrete
batching; and
May cause nuisance to nearby residents and
school.

126 Site A22 (Report on 2014 Area Assessment of Industrial Land in the Territory).
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Area 7: “OU (PBU, Storage & Workshop Uses)”
Zones in HSKNDA

Site analysis:

Possible Industrial Area No.7 is located at Ha Tsuen in Yuen Long and west of
Kong Sham Western Highway.

This area is not included in the Report on 2014 Area Assessments of Industrial Land
in The Territory. However, we have considered this zone in our analysis as it is
intended for the development of MSBs to accommodate port back-up, storage and
workshop facilities.

This zone is subjected to a maximum PR of 7 and an MBH of 110mPD. The
planning intention for this zone is “primarily to cater for the port back-up facilities
and container related uses” and “port back-up related development such as
container freight station, logistics centre, container vehicle park and container
storage, repair yard and rural industry workshop.”

Our analysis shows that there are a few Potential Sites within this area and the size
varies from about 16,500 to 154,000 sqm. This zone’s planning intention leans
towards logistic uses, but is also industrial-orientated, as evidenced by its planning
intention.

Despite their size and relevant planning intention, the amount of land that would be
available for MSB particularly for prefabrication uses will be subjected to
concurrent studies, as this zone is primarily intended to provide alternative spaces
for the existing brownfield users that are affected under the HSK NDA and YLS
PDA:s.

The land ownership will also be subjected to the results of the concurrent studies.
Also, if the prefabrication operation involves cement manufacturing, concrete
batching, metal casting and treatment, and open storage of cement/sand, a S16
planning application would be required.
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Figure 1.3.7 Potential Sites — “OU (PBU, Storage & Workshop Uses)” Zones in
HSK NDA?

Table 1.3.7 Key information of “OU (PBU, Storage & Workshop Uses)” Zones in
HSK NDA

Description

Possible Industrial Area “OU (PBU, Storage & Workshop Uses)”
Zones in HSK NDA

Total area (as in 2014)1%8 24.80ha

District Yuen Long

OzpP Draft Hung Shui Kiu and Ha Tsuen OZP
No. S/HSK/1

Current Zoning “OU (PBU, Storage & Workshop Uses)”

Predominant Uses (as of 2014) Mainly container storage!?®

Vacant Site (as of 2014) --

Vacancy Rate (based on GFAas  --

of 2014)

Ownership (as of 2014) --

Number & Area of Potential 4 nos., varying from about 16,500 to

Site(s) 154,000 sqm.

127 pdapted from Statutory Planning Portal 2, from:
http://www?2.0zp.tpb.gov.hk/gos/default.aspx#.

128 Draft Hung Shui Kiu and Ha Tsuen Outline Zoning Plan No. S/HSK/1.
129 As observed from the aerial photo on Geoinfo Map.

Page C16


http://www2.ozp.tpb.gov.hk/gos/default.aspx

Construction Industry Council Consultancy Services on the Potential Utilisation of Prefabrication and
Components in Hong Kong
Feasibility Report

Key findings:

Table below summarises our key findings for the “OU (PBU, Storage & Workshop
Uses)” Zones in HSK NDA site assessment:

Results Rationale
Opportunities:
Zoning in line with industrial use;
Zoning will take in consideration of MSB
development;
Sufficient site area;
Adjacent to Kong Sham Western Highway could
facilitate import of raw materials; and
Site analysis /‘
Constraints:
Available land and land ownership is subject to
on-going and further studies; and
May require S16 planning application should the
prefabrication operations cement manufacturing,
concrete batching, metal casting and treatment,
and open storage of cement/sand.
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Area 8: “OU (Storage & Workshop Uses)”
proposedunder YLSPDA

Site analysis:

Possible Industrial Area No.8 is located along the south of Yuen Long Highway
and north of Tong Yan San Tsuen. Our analysis shows that there is a Potential Site,
which is a strip of “OU (Storage & Workshop Uses)”. Currently zoned as “I(D)”.
Its planning intention is “primarily for industrial uses that cannot be accommodated
in conventional flatted factories due to extensive land and/ or high ceiling
requirements” and it is also “intended for the redevelopment of existing informal
industrial uses”. Studies are currently being undertaken to re-plan for the OU zone.

Under the latest RODP of the YLS study, this strip of OU is intended to be
developed as the Employment Belt where MSBs will be constructed.'%.

This Potential Site is of 17,000sgm and comply with the Industrial land use
classification and MSB development. and within close proximity to Yuen Long
Highway, which is one of the main arterial roads.

As the YLS Study is still on-going, and the proposed “OU(Storage & Workshop
Uses)” has yet to be reflected in statutory OZP, there could be uncertainties to the
current site analysis conditions.

Figure 1.3.8 Potential Site - “OU (Storage & Workshop Uses)” proposed under
YLS Study!3!
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130 please refer to the Information Digest of YLS study, from:
http://www.yuenlongsouth.hk/links/information_digest.pdf.
131 Adopted from the RODP of YLS study, from: http://www.yuenlongsouth.hk/links/RODP.pdf.
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Table 1.3.8 Key information of “OU (Storage & Workshop Uses)” proposed under
YLS Study

Description

Possible Industrial Area “OU (Storage & Workshop Uses)”
proposed under YLS Study

Total area (as in 2014)32 Approx. 1.7 hat33

District Yuen Long

ozp Draft Tong Yan San Tsuen OZP No. S/YL-
TYST/11

Current Zoning “I(D)” (intended for “OU (Storage &

Workshop Uses)” under YLS Study)
Predominant Uses (as of 2014) Mainly storage/warehouse!3*
Vacant Site (as of 2014) --

Vacancy Rate (based on GFAas  --
of 2014)

Ownership (as of 2014) --

Number & Area of Potential 1 nos., about 17,000 sgm.
Site(s)

Key findings:

Table below summarises our key findings for the “OU (PBU, Storage & Workshop
Uses)” Zones in YLS PDA site assessment:

Results Rationale
Opportunities:
Zoning in line with industrial use;
Zoning will take in consideration of MSB
] development;
Site analysis (™
Constraints:
Insufficient site area;
Uncertainties on the future zoning Land
ownership not fully captured at present

132 Recommended Outline Development Plan (RODP) in Planning and Engineering Study for
Housing Sites in Yuen Long South — Investigation, from:
http://www.yuenlongsouth.hk/links/RODP.pdf.

133 Estimation from the RODP of YLS.

134 As observed from the aerial photo on Geoinfo Map.
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Base Case 1: Yard owner

Overview

Under Base Case 1, we have assumed that the yard owner would:
Acquire the land for the establishment of the prefabrication yard;
Construct the prefabrication yard;

Fund the development cost (land and construction cost) through a combination
of debt and equity in line with market norms;

Lease the prefabrication yard to the manufacturing company upon completion
of construction; and

Receive lease rental over the operating period; and

Receive a suitable return from its equity investment based on industry
benchmarks for investments at this nature and with similar risk profiles.

Diagram below illustrates the project timeline and key events in the financial
analysis for Base Case 1: Yard owner:

Development period: : S
3 years Operating period: 20 years

| | | JI__
J |
2018 2019 2021 J 2022 2041
< Construct » < Grace period —» « Lease yard to manufacturing >
(2.5 years) (0.5 years) company and collect lease income

(20 years)

Findings and results
Overall result:

Based on the approach and assumptions above, the yard development (Base Case 1:
Yard owner) would not be independently financially viable. Our analysis shows that
the level of shortfall / funding requirement is approximately HK$724m (NPV value).
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Total cost and funding gap requirement (NPV terms)
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We have assumed that during the construction phase, the yard owner would fund
the development cost through a combination of debt and equity. The shortfall
represents the financial subsidisation required during the operating period in order
to be financially viable i.e. enabling the yard owner to pay off all relevant costs /
expenses such as operating costs, tax expense and payment of principal and interest
of debt. In addition, the operational cash flow would need to provide the yard owner
(equity holder) with a suitable return.

Using the financial model, we have determined the annual operational cash flow (i.e.
cash flow pre-financing and tax) of the yard leasing operation. Our analysis shows
that the annual operational cash flow, pre-financing and tax is relatively small as a
proportion of initial development cost requirement as shown in diagram below:

Initial development cost vs operational cash flow (pre financing
and tax)
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We have calculated the expected return based on industry benchmarks for
investments at this nature and with similar risk profiles i.e. based on a target IRR of
5% 135 . The diagram below shows the relationship between the initial equity
investment and the expected annual net cash flow to equity in order to achieve the
target IRR of 5%.

135 please see Appendix E for further details.
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Initial equity investment v.s. annual net cash flow to equity
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The operational cash flows analysis continues to build up to include the tax payment,
debt repayment, financing cost and expected equity return to the yard owner (equity
holder) during the operating period. After incorporating tax and financing into the
analysis, the financial assessment shows that Base Case 1: Yard owner would
generate negative cash flow in some years over the operating period as shown in
chart below:

HK$ m

Annual operational cash flow, after financing and tax

= Annual operational cash flow, after financing and tax (before financial support)

Based on the analysis above, it is estimated that Base Case 1. Yard owner would
require approximately HK$724m (NPV value) of financial subsidisation in order to
be financially viable.

Diagram below shows the annual financial subsidisation over the operating period:
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Financial support requirement
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We have explained in detail below the results of each cost and revenue items for
Base Case 1: Yard owner analysis:

Development cost:

In the absence of preliminary design of the proposed prefabrication yard, our
approach to deriving an estimated construction cost has been to rely on the average
market land selling price and construction cost.

Our high level assessment suggests a total development cost of approximately
HK$1,258m (NPV values), with 40% for land cost and 60% for construction cost,
including consultant engagement and design works. Detailed assumptions
underlying this cost estimate are in Appendix E.

Development cost breakdown

NPV (2018):

NPV (2018): HKS504m

HK$754m

= Land cost (at market rate)

= Construction cost, including consultant engagement and design works
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Financing structure:

We have assumed that the yard owner would finance the development through a
combination of debt and equity. We have assumed a capital structure of 60% debt
and 40% equity, which is generally in line with completed property development
transactions in Hong Kong.

Other financing parameters in our analysis are consistent with our understanding of
the current project financing market in Hong Kong:

A financing tail of two years and no principal repayment during construction,
resulting in a 18 year repayment term. We have assumed a straight line principal
repayment profile.

An interest rate of 3.5% p.a., comprising a base rate of 1.5% and a credit margin
of 2.0%.

Table below summarises the sources and uses of capital during the construction
phase:

Sources NPV MOD
Debt HKD mil 783 849
Equity HKD mil 522 566
Total HKD mil 1, 305 1,414
Uses NPV MOD
Development cost HKD mil (1,258) (1,361)
Interest during construction HKD mil “@7n (53)
Total HKD mil (1, 305) (1,414)

Note: MOD refers to the true dollar amount of the relevant cash flow item, including the expected
impact of inflation

Revenues:

Our approach to deriving an estimated lease rental income has been to determine
benchmark average lease rental unit rates per sgqm per month in the Tuen Mun area.
Knight Frank has advised that the average lease rate in Tuen Mun Area is
approximately HK$10 — 15 per sqgft per month. For the purpose of our cash flow
analysis, we have applied a 2% p.a. increase to the lease rental unit rate. This
represents Hong Kong’s historical rental escalation trend from 1997 to 2016 and is
a proxy for future growth.

The cash flow analysis shows that the prefabrication yard would be able to generate
lease revenue of HK$60m in the first year of operation, growing to HK$87m by the
end of operating period.
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Revenue (Lease income)
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Other key parameters to our analysis:

We have assumed the following parameters when undertaking the analysis of Base
Case 1: Yard owner:

Operating expenses: Based on analysis of industry benchmarks, developers /
landlords of industrial buildings would typically incur operating expenses of
approximately 16% of revenue.

Taxes: We have assumed that the yard owner would be subjected to Hong
Kong’s standard corporate tax rate of 16.5% per annum.

Depreciation: In line with accounting standards in Hong Kong, we have
assumed a 20 year straight line depreciation of the capital expenditure (yard
building) and a 99 year straight line depreciation of the land cost.

Discount rate: Discount rate is used to determine the net present value (NPV)

of the future cash flows of the Project, reflecting the project company’s
weighted average cost of capital (WACC). WACC has been estimated at 3.75%,
see assumptions in Appendix E for more detail.
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Summary of keyassumptions

Table below shows a high-level summary of the key assumptions used in the
financial analysis for Base Case 1: Yard owner. Further detail on the assumptions

and how they have been derived is included in Appendix E.

Key driver

Construction period

Operating period

Land size

Land selling price at market rate (2017 price)
Yard GFA

Construction cost per sgm (2017 price)

Financing assumptions:

Gearing

Interest rate

Repayment period

Financing tail

Average rental rate (2017 price)
Key driver

Rental price inflation
Operating expenses

Expected return

Assumption
2.5 years (30 months)
20 years
19,000 sgm
HK$26,910 per sgm
33,500 sgm

HK$16,550 / sqm

60% debt

3.5% p.a.
18 years
2 years

HK$134.55 / sqm / month
Assumption
2% p.a.
16% of lease income

5%
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Base Case 2: Manufacturing company

Overview
Under Base Case 2, we have assumed that the manufacturing company would:

Acquire the equipment for prefabrication operations through a combination of
debt and equity in line with market norms;

Lease the prefabrication yard from the yard owner and pay monthly rental for
the premises;

Maintain and replace the equipment when it is fully depreciated;
Operate the facility to manufacture and sell prefabricated components; and

Receive a suitable return from its equity investment based on 5-year Hang Seng
Index return on equity as a proxy for suitable return of 10%

Diagram below illustrates the project timeline and key events in the financial
analysis for Base Case 2: Manufacturing company:

Development period: S & s
3 years Operating period: 20 years

| | | 1
1
2018 2019 2021 | 2022 2041

Manufacturing company « Purchase Lease yard from yard owner, operate >
and install prefab manufacturing business

equipment (20 years)

Findings and Results
Overall result:

Based on the approach and assumptions above, the manufacturing business (Base
Case 2: Manufacturing company) generates an IRR of 10% for its investors, just
shy of the return expectation implied by the ROE of the Hang Seng Index of 10%.
The financial model shows the following results:

Key metric Result
IRR 10%
Cumulative investor cash position* HK$1,208m

* refers to the cumulative sum of free cash flows to equity, excluding terminal value

The results above indicate that there is little or no financial subsidisation required
during the operating period. The manufacture and sale of prefabrication
components itself is sufficient to pay off all costs / expenses such as cost of sales,
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administrative expenses and tax. The business can also make payments of interest
and principal to lenders and provide a 10% return to the equity holders.

Using the financial model, we have determined the annual operational cash flow (i.e.
cash flow pre-financing and tax) of the manufacturing business. Our analysis shows
that the annual operational cash flow, pre-financing and tax is relatively higher as
there is a proportion of initial equipment cost requirement as compared to Base Case
1: Yard owner, as shown in diagram below:

Initial equipment cost vs operational cash flow (pre
financing and tax)

500
h‘..ﬁ
_ SCwarrrrvnnnrernrnn el
E - - N AN N AN AN AN ANOOOOM N O O O O & <
008 OO0 OO0 O OO0 O0OO0O0O0 000 00 O O O O
0% . H
L

: ’ Funded through a
1.000 . combination of
( ) . debt and equity

. .

(1,500) —

m Initial equipment cost, including pre-operating expenses

m Operational cash flow (Pre financing and tax)

The operational cash flows analysis continues to build up to include the tax payment,
debt repayment, financing cost and expected equity return to the yard owner (equity
holder) during the operating period. After incorporating tax and financing into the
analysis, the financial assessment shows that Base Case 2: Manufacturing would
generate positive cash flow throughout the operating period as shown in chart
below:

Annual operational cash flow, after financing and tax

180
160
140
120
£
!
‘;200
80
= =
60
40
2 |I|||
(DO')C)P(\I(’)VLD(OI\(DC)OPNC’)XLO(DI\OOO')OP
- — N AN N N AN N AN N AN ANOOOM N MO O O MO T T
2 R O O D QO Q0 QO Q Q O Q Q Q Q C
AN AN AN AN AN N AN N N N N N N N N N N N N N N N N N

® Annual operational cash flow after financing and tax

The manufacturing business generates an internal rate of return (IRR) of 10% and
cumulative investor cash position of HK$1,208m as shown in diagram below.
Based on a target IRR of 10%, the manufacturing business would likely be viable.
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Initial equity investment v.s. annual net cash flow to equity

1,500

Cumulative investor cash position
P 1,208

1,000

500

HK$ m

(500)

(1,000)

s Equity injection Annual net cash flow to equity

e Cumulative investor cash position

Our analysis also shows that the viability of the manufacturing business is highly
sensitive to the assumptions used. For example, a 3% increase in cost / expenses
will alter the result from an independently financially viable business to non-viable.
Please refer to Appendix D for further details on the sensitivity analysis.

In the absence of comparable business model in Hong Kong, our assessment of the
manufacturing business is highly dependent on the outcomes from our interviews
with prefabrication concrete manufacturers in China and Hong Kong, in particular
on the operating cost items. On this basis, we would recommend further detailed
analysis to be undertaken at a subsequent stage in order to capture a more accurate
operating cost based on a specific operating environment of the proposed
prefabrication manufacturing business.

We have explained in detail below the results of each cost and revenue item for
Base Case 2: Manufacturing company analysis:

Equipment cost:

We have assumed that the responsibility of purchasing, installing and maintaining
the machinery / equipment would lie with the manufacturing company.

In the absence of preliminary design of the proposed prefabrication yard and type
of equipment required, our approach to deriving an estimated equipment cost has
been to rely on the experience of other prefabrication yard/hub projects constructed
within the region. Based on comparable prefabrication yard/hub projects, it is
estimated that the equipment cost is approximately 119% of the overall yard/hub
construction cost.
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Our high level assessment suggests a total equipment cost of approximately
HK$760m (NPV values):

Construction cost vs equipment cost (NPV terms)

1,000

500

HK$ m

Construction cost, excluding consultant engagement and design works (Yard owner)
m Machinery (Manufacturing company)

Financing structure:

We have assumed that the manufacturing company would fund the equipment cost
through a combination of debt and equity. We have assumed a capital structure of
70% debt and 30% equity.

Other financing parameters in our analysis are consistent with our understanding of
the current financing market in Hong Kong:

A 10 year repayment term, with a straight line repayment profile.

An interest rate of 3.5% p.a., comprising a base rate of 1.5% and a credit margin
of 2.0%.

Revenues:

Our approach to deriving an estimated sales price of prefabricated components has
been to utilise the outcomes from our interviews with prefabricated concrete
manufacturers in China and Hong Kong. We have been informed that the average
selling price for prefabricated components for public housing projects in Hong
Kong is approximately HK$3,000 per tonne. For the purpose of our cash flow
analysis, we have applied a 3% p.a. escalation rate per annum to the selling price,
representing the inflation rate in Hong Kong.

The outputs of the cash flow analysis (below chart) shows that the manufacturing
company would be able to generate revenue of HK$1,153m in the first year of
operation, growing to HK$2,023m by the end of operating period.
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Sales of prefabricated components
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Operating cost:

In the absence of comparable business model in Hong Kong, our assessment of the
manufacturing business is highly dependent on the outcomes from our interviews
with prefabrication concrete manufacturers in China and Hong Kong, in particular
on the operating cost items. As the manufacturers were reluctant to share in detail
their operating cost items, we were only able to obtain the high level breakdown of
the operating cost as a percentage of manufacturing revenue.

The outcomes from the interviews suggest that approximately 90% of the revenue
is used to cover the operating cost such as raw materials, labour, moulds, transport

and miscellaneous expenses as shown below:

Key driver
Cost of sales:

- Raw materials

- Transport
- Cost for moulds

- Labour cost

Selling, general, admin expenses

Total

Percentage of revenue

42.5%
11.5%
10.0%
11.5%
15.0%

90.5%

We have applied the above breakdown in our analysis, however have adjusted the
following to be based on Hong Kong manufacturing sector benchmark!3:

labour cost
Selling, general and admin expenses

136 please refer to Appendix E for further details
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Cost of sales:

Cost of sales refers to the direct costs attributable to the production of the goods
sold in a company (i.e. prefabricated components). We have obtained the following
breakdown of cost of sales based on the outcomes of our interviews. The estimation
for labour cost is based on worker density guidelines per the Planning Department
of Hong Kong and the average monthly salary published by Census and Statistics
Department of Hong Kong.

Cost of sales breakdown

® Raw materials ® Labour Moulds Transport

We have applied the above breakdown in our analysis. We note that this breakdown
is a simplified assumption and results in cost of sales increasing over time in line
with sales of prefabricated components.

In practice, we would expect a combination of fixed and variable costs. We would
suggest that further analysis is undertaken to determine the suitability of these
numbers once a more detailed business / operating model can be identified.

Selling, general and admin expenses:

Our benchmark analysis on selected manufacturing companies in Hong Kong
shows that on average, the companies incur approximately 10% of their revenues
for general and administrative expenses. We have assumed selling, general and
admin expenses of 10% of revenue based on the mid-point of values of our
benchmarking exercise as shown below:

Average admin & general expenses over revenue (%)

Plastic, die-cast and plush toys manufacturer _
Clothing/ Fashion manufacturer _
Glass products manufacturer _
Construction steel and materials supplier _
0% 2% 4% 6% 8% 10% 12% 14%

® Prior Financial Year  ® Current Financial Year
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Other key parameters to our analysis:

We have assumed the following parameters when undertaking the financial analysis
of Base Case 2: Manufacturing company:

Taxes: We have assumed that the manufacturing company would be subjected
to Hong Kong’s standard corporate tax rate of 16.5% of taxable profits.

Depreciation: In line with accounting standards in Hong Kong, we have
assumed a 15 year straight line depreciation for equipment.

Equipment replacement: While we have assumed an operating period of 20 years,
the manufacturing company would need to replace the equipment by year 15
(the useful life implied by the deprecation assumption). We have also assumed
that this equipment replacement cost would be funded by a combination of debt
(70%) and free cash flow (30%) from the operations / business. A maintenance
reserve account (MRA) has been set up in the financial model to allow sufficient
cash to be set aside by the operator to fund the 30% of the replacement cost.

Working capital: In order to ensure that sufficient cash is available during the
first few months of the operation, we have included a working capital
requirement for the manufacturing business. We have assumed that the working
capital amount is equal to one quarter (3 months) of the first year’s operating
expenses and this working capital amount would be funded entirely through
equity.

Discount rate: Discount rate is used to determine the NPV of the future cash
flows of the Project, reflecting the operator’s WACC. WACC has been
estimated at 6.85%, see assumptions in Appendix E for more detail.

Cost versus revenue analysis (% of revenue):

Our analysis shows that the largest cost component of the manufacturing business
is cost of sales (raw materials, labour, etc) which is approximately 73% of overall
revenue as shown in chart below:

Cost vs. revenue analysis (% of revenue)

1% 6%

1% m Cost of sales

Selling, general, admin expenses

w Depreciation

= |nterest expense

5%

= Rent

Tax expense

u Profit
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Summary of keyassumptions

Table below shows a high-level summary of the key assumptions used in the
financial analysis for Base Case 2: Manufacturing company. Further detail on the
assumptions and how they have been derived is included in Appendix E.

Key driver

Equipment procurement / installation

Operating period
Equipment cost
Financing assumption:
- Gearing
- Interest rate
- Repayment period
- Financing tail
Yard GFA
Production p.a.
Selling price per tonne (2017 price)
Cost of sales:
- Raw materials
- Transport
- Cost for moulds
- Labour cost
o Worker density
o Average salary per month (2017 price)
Selling, general, admin expenses
Rental expense (2017 price)
Equipment replacement:
- Useful life
- Equipment replacement cost

- Equipment replacement funding
- Gearing
- Interest
- Tenure

Working capital:
- Working capital requirement

- Working capital amount

- Working capital funding

Assumption
Year 1: 0%
Year 2: 0%

Year 3: 100%

20 years
119% of plant cost,

70% debt
3.5%
10 years
2 years
33,500 sgm
331,650 tonnes
HK$3,000

42.5% of revenue,
11.5% of revenue,
10% of revenue,

75 sqm per worker
HK$15,913
10% of revenue,
HK$134.55 / sgm/ month

15 years

NPV: HK$395 m
70% debt, 30% free
cashflow
3.5%

10 years

Prior to operation of the
yard

One quarter of first year’s
E€XpPenses

100% equity
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Base Case 3: Yard owner and manufacturing
company combined

Overview

Under Base Case 3, we have assumed that the Project Company would undertake
both the role of yard owner and manufacturing company. The Project Company
would:

Acquire the land for the establishment of the prefabrication yard;
Construct the prefabrication yard;
Acquire the equipment for prefabrication operations;

Fund the development cost (land, construction and equipment cost) through a
combination of debt and equity in line with market norms;

Operate the prefabrication manufacturing facility; and
Maintain and replace the equipment

Diagram below illustrates the project timeline and key events in the financial
analysis for Base Case 3: Yard owner and manufacturing combined:

Development period: 2 e
3 years Operating period: 20 years

| | | lI "
J |
2018 2019 2021 | 2022 2041
“+ > < > < >
<+ > e >
Yard owner and Purchase
manufactunng company & (g%"sgzg) ’ and install —> Operate prefab manufacturing B
combined Y equipment business

(0.5 year) (20 years)

Findings and Results

Overall result:

When undertaking the analysis for Base Case 3, we have combined the operating
cash flows (before any financial subsidisation) of both the yard owner and
manufacturing company derived in Base Case 1 and Base Case 2 respectively.
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Base Case 1 2 3

Key metric Yard owner  Manufacturing Yard +
company Manufacturing

Shortfall / funding i i 0o

requirement (NPV) B

IRR -10% 10% 3%

Cumulative investor (HK$682m)  HKS$1,208m HK$525m

cash position*

* refers to the cumulative sum of free cash flows to equity, excluding terminal value

Our analysis shows that the combined developments (Base Case 3: Yard owner and
manufacturing company combined) provide an IRR of 3% and positive cumulative
investor cash position of HK$525m. In order to make the combined developments
attractive to private investor, financial subsidisation is required in order to provide
suitable return to an investor. Our benchmark analysis shows that manufacturing
companies, which own their plants, typically generate return on equity of
approximately 7%.

Using the financial model, we have determined the annual operational cash flow (i.e.
cash flow pre-financing and tax) of the manufacturing business. Our analysis shows
that the annual operational cash flow, pre-financing and tax is relatively low as a
proportion of initial development and equipment cost requirement as shown in
diagram below:

Initial development and equipment cost vs operational
cash flow (pre financing and tax)

500
S e rnnrrrenn el
oo.'l: N"_mvmwr\oocno‘—mmglo@r\oomo‘—
— N AN AN ANNNANOODO® DO OO O T
£ 8' o OO OO0 0000000000000 Q0
N NN A NN NNNNNNNANNAN N
“  (500) -
x .
= -
(1,000) - Funded through a
combination of debt
and equity
(1,500)

'''''

m Operational cash flow (Pre financing and tax)

We have calculated the expected return based on industry benchmarks for
investments at this nature and with similar risk profiles i.e. based on a target IRR of
7% 137 . The diagram below shows the relationship between the initial equity
investment and the expected annual net cash flow to equity in order to achieve the
target IRR of 7%.

137 please see Appendix E for further details.
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Initial equity investment v.s. annual net cash flow to equity

2,000 Cumulative investor cash position

1,500
1,000
500

1,566

HK$ m

(500)
(1,000)
(1,500)

mmmm Equity injection Annual net cash flow to equity

e Cumulative investor cash position

Based on the analysis above, it is estimated that Base Case 3: Yard owner +
manufacturing would require approximately HK$579m (NPV value) of financial
subsidisation in order to be financially viable. Diagram below shows the annual
financial subsidisation over the operating period:

Financial support requirement

250
200
£ 150
<
I 100
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== Financial support Annual net cash flow to equity, after financial support

Applying this assumption, our financial analysis shows that the level of shortfall /
funding requirement is approximately HK$591m (NPV value).

Base Case 3

Key metric Yard + Manufacturing
Shortfall / funding requirement (NPV) HK$579m

IRR 7%
Cumulative investor cash position* HK$1,546m

* refers to the cumulative sum of free cash flows to equity, excluding terminal value
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Limitations and Exclusions

We have had to make numbers of simplifying assumptions given the limited
information available in the market and that there is no precedent of such
development in Hong Kong. In addition to those outlined on the previous pages,
we specifically wish to highlight that our analysis:

Is based on research undertaken on a best efforts basis to determine relevant
comparable metrics / data points in the market. We have also depended on the
outcomes from interview sessions with selected Chinese prefabricated concrete
manufacturers in our analysis. Such prefabrication business are typically private
endeavours and so information available in the public domain is limited

Has not considered any specific design for the estimation of GFA and capital
costs, and we have not involved our design and quantity surveying team in detail
in this analysis. We would recommend further analysis of likely construction
cost be undertaken once a preliminary design is developed

Has not considered the type of prefabricated components to be manufactured by
the proposed prefabrication yard and the specific equipment / machinery that

may be required for such production. We would recommend further analysis to
be undertaken.
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Sensitivity Analysis

Overview

Given the accuracy of financial outcomes is highly dependent on the quality of
underlying assumptions used, we have undertaken a sensitivity analysis on key
assumptions within the financial model.

The objectives of the sensitivity analysis are to:

Identify key assumptions that have the greatest impact on the financial model’s
outcomes and therefore, should be the subject of greater effort and scrutiny as
analysis progresses; and

Test the impact of positive and negative movements to total funding
requirement under the three Base Case analyses.

We have undertaken sensitivity analysis on the following key assumptions:

Sensitivity Description

Construction cost (+/-), keeping other Base Case

A X
assumptions constant

B Rental rates (+/-), keeping other Base Case assumptions
constant

C Equipment cost (+/-), keeping other Base Case assumptions
constant
Selling price per tonne (+/-), keeping other Base Case

D assumptions constant, including cost of sales and other
expenses

E Sales volume (+/-), keeping other Base Case assumptions
constant

F Labour cost (+/-), keeping other Base Case assumptions
constant

G Selling, general, admin expenses (+/-), keeping other Base

Case assumptions constant

Findings and Results

The key results of the sensitivity analysis are summarised below:

Whilst maintaining the target IRR of 5% for Base Case 1 and 7% for Base Case 3,
a 15% reduction in construction cost will result in potential upside of HK$116m
and HK$112m savings in financial subsidisation for Base Case 1 and Base Case
3 respectively.
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Changes in rental rates has minimal effect to the overall viability analysis.

Movement in selling price per tonne has the largest impact on the overall results
in Base Case 2 and Base Case 3. A 15% increase in selling price per tonne leads
to a 26 percentage point increase in IRR in Base Case 2. Under Base Case 3,
the combined development is independently financially viable (i.e. no financial
subsidisation required) and is able to generate an IRR of 16%.

In addition, Base Case 2 is also highly sensitive on the upside/downside to
changes in operating cost. We have tested this analysis on Sensitivity G — selling,
general and admin expenses. Our analysis shows that a 3% decrease in selling,
general and admin expenses leads to a 6 percentage point increase in IRR, from
10% to 16% under Base Case 2. The downside of 3% increase in expenses
results in an increase in funding requirement for Base Case 2 from HK$0m to
HK$329m and Base Case 3, from HK$579m to HK$1,090m.
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Sensitivity A: Construction cost (+/-), keeping other Base Case assumptions constant

1. Yard owner 2. Manufacturing company 3. Yard owner and manufacturing
company combined
inbactts Funding requirement Target IRR Funding requirement | Resulting IRR | Funding requirement Target IRR

P (HK$m, NPV value) (%) (HK$m, NPV value) (%) (HK$m, NPV value) (%)
-15% 608 5% - 10% 467 7%
-10% 642 5% - 10% 500 7%
-5% 683 5% - 10% 557 7%
Base Case 724 5% - 10% 579 7%
+50% 763 5% - 10% 636 7%
+10% 808 5% - 10% 670 7%
+15% 849 5% - 10% 703 7%

Our analysis shows that a 15% reduction in construction cost will result in potential upside of HK$116m and HK$112m savings in financial
subsidisation for Base Case 1 and Base Case 3 respectively.

On the downside, a 15% increase in construction cost will result in additional financial subsidisation of HK$125m and HK$124m for Base Case
1 and Base Case 3 respectively.
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Sensitivity B: Rental rates (+/-), keeping other Base Case assumptions constant

1. Yard owner 2. Manufacturing company 3. Yard owner and manufacturing
company combined
i Funding requirement Target IRR Funding requirement | Resulting IRR | Funding requirement Target IRR

P (HK$m, NPV value) (%) (HK$m, NPV value) (%) (HK$m, NPV value) (%)
-15% 831 5% - 12% 579 7%
-10% 796 5% - 11% 579 7%
-5% 760 5% - 11% 579 7%
Base Case 724 5% - 10% 579 7%
+5% 690 5% - 10% 579 7%
+10% 654 5% 41 10% 579 7%
+15% 619 5% 41 10% 579 7%

Our analysis shows that a 15% reduction in rental rates will result in a (1) potential downside of additional HK$107m financial subsidisation
for Base Case 1 and (2) potential upside of 2% increase in equity IRR for Base Case 2.

A 15% increase in rental rates will result in a (1) potential upside of HK$105m savings in financial subsidisation for Base Case 1 and (2)
potential downside of HK$41m increase in financial subsidisation for Base Case 2.

Changes in rental rates will have no impact to Base Case 3.
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Sensitivity C: Equipment cost (+/-), keeping other Base Case assumptions constant

1. Yard owner 2. Manufacturing company 3. Yard owner and manufacturing
company combined
i Funding requirement Target IRR Funding requirement | Resulting IRR | Funding requirement Target IRR

P (HK$m, NPV value) (%) (HK$m, NPV value) (%) (HK$m, NPV value) (%)
-15% 724 5% - 13% 418 7%
-10% 724 5% - 12% 487 7%
-5% 724 5% - 11% 533 7%
Base Case 724 5% - 10% 579 7%
+5% 724 5% - 10% 649 7%
+10% 724 5% 62 10% 707 7%
+15% 724 5% -103 10% 777 7%

Our analysis shows that movement in equipment cost will impact the IRR of Base Case 2 and the overall funding requirement in Base Case 3.
A 15% reduction in equipment cost leads to a 3.0 percentage point increase in IRR in Base Case 2 while the total financial subsidisation for
Base Case 3 reduces from HK579m to HK$418m.

On the downside, a 15% increase in equipment cost leads to an increase in financial subsidisation of HK$103m for Base Case 2 whilst
maintaining the target IRR at 10%. The total financial subsidisation for Base Case 3 increases from HK579m to HK$777m.
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Sensitivity D: Selling price per tonne (+/-), keeping other Base Case assumptions constant,
including cost of sales and other expenses

1. Yard owner 2. Manufacturing company 3. Yard owner and manufacturing
company combined
- Funding requirement Target IRR Funding requirement Resulting IRR | Funding requirement Target IRR

P (HK$m, NPV value) (%) (HK$m, NPV value)* (%) (HK$m, NPV value) (%)
-15% 724 5% 1,728 10% 3,056 7%
-10% 724 5% 1,152 10% 2,238 7%
-5% 724 5% 535 10% 1,409 7%
Base Case 724 5% - 10% 579 7%
+50% 724 5% - 19% - 8%
+10% 724 5% - 28% - 12%
+15% 724 5% - 36% - 16%

* Refers to working capital shortfall i.e. amount required to avoid negative annual cash flow

Our analysis shows that movement in selling price per tonne has the largest impact on the overall results in Base Case 2 and Base Case 3. A
15% increase in selling price per tonne leads to a 26 percentage point increase in IRR in Base Case 2. Under Base Case 3, the combined
development is independently financially viable (i.e. no financial subsidisation required) and is able to generate an IRR of 16%.
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Sensitivity E: Sales volume (+/-), keeping other Base Case assumptions constant

1. Yard owner 2. Manufacturing company 3. Yard owner and manufacturing
company combined
i Funding requirement Target IRR Funding requirement | Resulting IRR | Funding requirement Target IRR

P (HK$m, NPV value) (%) (HK$m, NPV value) (%) (HK$m, NPV value) (%)
-15% 724 5% 370 10% 1,174 7%
-10% 724 5% 247 10% 979 7%
-5% 724 5% 103 10% 773 7%
Base Case 724 5% - 10% 579 7%
+5% 724 5% - 13% 431 7%
+10% 724 5% - 15% 249 7%
+15% 724 5% - 17% 68 7%

Our analysis shows that a 15% increase in sales volume leads to a 7 percentage point increase in IRR, from 10% to 17% under Base Case 2.
This upside also results in a reduction in funding requirement for Base Case 3, from HK$579m to HK$68m.

On the downside, a 15% decrease in sales volume leads to an increase in financial subsidisation of HK$370m for Base Case 2 whilst
maintaining the target IRR at 10%. The total financial subsidisation for Base Case 3 increases from HK579m to HK$1,174m.
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Sensitivity F: Labour cost (+/-), keeping other Base Case assumptions constant

1. Yard owner 2. Manufacturing company 3. Yard owner and manufacturing
company combined
i Funding requirement Target IRR Funding requirement | Resulting IRR | Funding requirement Target IRR

P (HK$m, NPV value) (%) (HK$m, NPV value) (%) (HK$m, NPV value) (%)
-15% 724 5% - 13% 398 7%
-10% 724 5% - 12% 477 7%
-5% 724 5% - 11% 523 7%
Base Case 724 5% - 10% 579 7%
+5% 724 5% - 10% 659 7%
+10% 724 5% 62 10% 716 7%
+15% 724 5% 103 10% 784 7%

Our analysis shows that a 15% increase in labour cost leads to an increase in financial subsidisation of HK$103m for Base Case 2 whilst
maintaining the target IRR at 10%. This downside also results in an increase in funding requirement for Base Case 3, from HK$579m to
HK$784m.
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Sensitivity G: Selling, general, admin expenses (+/-), keeping other Base Case assumptions
constant

1. Yard owner 2. Manufacturing company 3. Yard owner and manufacturing
company combined
- Funding requirement Target IRR Funding requirement Resulting IRR | Funding requirement Target IRR

P (HK$m, NPV value) (%) (HK$m, NPV value)* (%) (HK$m, NPV value) (%)
-3% 724 5% - 16% 171 7%
-2% 724 5% - 14% 307 7%
-1% 724 5% - 12% 443 7%
Base Case 724 5% - 10% 579 7%
+1% 724 5% 82 10% 738 %
+2% 724 5% 206 10% 908 %
+3% 724 5% 329 10% 1,090 7%

* Refers to working capital shortfall i.e. amount required to avoid negative annual cash flow

Our analysis shows that a 3% decrease in selling, general and admin expenses leads to a 6 percentage point increase in IRR, from 10% to 16%
under Base Case 2. The downside of 3% increase in expenses results in an increase in funding requirement for Base Case 2 from HK$0m to
HK$329m and Base Case 3, from HK$579m to HK$1,090m.

Page D28




ff¥ek E

Assumptions



Construction Industry Council Consultancy Services on the Potential Utilisation of Prefabrication and
Components in Hong Kong
Feasibility Report

Assumptions

Overview

This chapter outlines the key assumptions underpinning the Base Case analyses as
presented in Chapter 7, and as used in the financial model to support our analyses.
The calculation of the high level cash flow forecasts drew upon the following key
parameters:

o General assumptions such as inflation and taxation rates, discount rate, and
depreciation;

o Project timeline;

o Size or productivity;

o Development cost;

o Revenue;

o Cost of sales (applicable to manufacturing company only);

o Operating expense estimate (“opex”) or selling, general, admin expenses;
o Equipment replacement cost;

o Working capital requirement (applicable to manufacturing company only);
o Financing structure and associated terms.

We describe in detail the approach, rationale, key assumptions and sources in each
aspect in the following sub-sections.
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Base Case 1: Yard owner

General assumptions

General assumptions that are applicable for the financial analysis are summarised
below:

Key driver Assumption Source / rationale

Based on Hong Kong long-term inflation
rate as forecasted by The Long Term

o i . . .
Inflation rate 3.0% per Financial Planning Working Group and

annum reported in the Public Engagement
Exercise on Retirement Protection Annex
4.
Flat rate of  Hong Kong’s corporate tax rate from
Corporate tax rate 16.5% per 2009 onwards as published by Inland
annum Revenue Department (IRD).

Discount rate is used to determine the net
present value (NPV) of the future cash
flows of the Project, reflecting the project

Discount rate 3.75% company’s weighted average cost of
capital (WACC)

Source: Arup’s analysis
Based on straight line depreciation
method
Yard/Building: 5% per annum
Land: 1% per annum
Useful_llf_e/ 1% - 5% .
depreciation Source:
Yard/Building: EY Worldwide
Capital and Fixed Assets Guide 2016
Land: Land lease assumption of 99
years

Project timeline

The figure below provides a high level view of the project implementation timeline
for Base Case 1: Yard owner:

Development period: : S
3 years Operating period: 20 years

| | | 1
T
2018 2019 2021 | 2022 2041

«—— Construct —p« Graceperiod »¢—— —— Lease yard to manufacturing —_—
Yard owner (2.5 years) (0.5 years) company and collect lease income

(20 years)
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Key driver Assumption

Construction 2.5 years
period (30 months)
Grace period 0.5 year

Development

period 3 years
Operating
period 20 years

Development cost

Consultancy Services on the Potential Utilisation of Prefabrication and
Components in Hong Kong
Feasibility Report

Source / rationale

Estimates per Arup’s technical team based on
similar developments in Hong Kong:

Project name Building area PrOJ.ect
duration?%®
HKTV
Multimedia & E- 30,000 sgm 30 months

Commerce Centre
China Unicorn

Global Centre 38,000 sam 40 months
NTT Financial 35,000 sqm 28 months
Data Centre

Average 32

Provision of lease contract that allows lease rental
payments to be received 6 months after the
obtainment of Building Occupation Certificate to
allow the tenant to proceed with installation of
equipment.

Refers to the period required to construct the yard
and to install all the required equipment before
operation.

The collection of lease income shall commence
upon the completion of construction of the
prefabrication yard. The operating period is
assumed to be 20 years.

The development cost for the development of prefabrication yard include (1) land
cost, (2) construction cost and (3) consultant engagement and design fee.

(1) Land cost: Key assumptions to derive to the estimated land costinclude:

Key driver Assumption

Land sale

transaction Early 2019

Land size 19,000sgm

138 Includes consultant engagement, design,
Occupation Certificate

Source / rationale

This is a high level assumption,

It is assumed that the developer would need
to pay 100% of the land cost before
commencing the construction

Based on comparable prefabrication hub
projects in the region. Please refer to
Section 4 for further details.

works tender, construction and obtainment of Building
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Key driver

Land selling price

Land price
escalation rate

Assumption

HK$26,910
per sgm
(HK$2,500
per sq ft)

3% per
annum

Consultancy Services on the Potential Utilisation of Prefabrication and
Components in Hong Kong
Feasibility Report

Source / rationale

There was no transaction for industrial
type land use in Tuen Mun in the past 10
years.

Given limited publicly available data on
land price in Tuen Mun area, we have
assumed that the average land price of
HK$2,500 per sq ft. This is a simplified
assumption — a next phase study, in
particular on land valuation, is
recommended once the potential site is
confirmed.

Source: Knight Frank

Based on Hong Kong long-term inflation
rate as forecast by The Long Term
Financial Planning Working Group and
reported in the Public Engagement
Exercise on Retirement Protection Annex
4,

(2) Construction cost: Key assumptions to derive to the estimated construction

cost include:

Key driver

Area / Gross floor
area (GFA)

GFA to
Construction floor
area uplift

Unit cost of
construction

Assumption

33,500 sgm

20%

HK$16,550 /
sgqm

Source / rationale
Based on Arup’s analysis. Please refer to
Section 6.2 for further details.
Based on “Estimating rules of thumb and
design norms — GFA to CFA ratio” in
Hong Kong.

Source: Arcadis Construction Handbook
2017

Based on the average construction costs
for industrial property in Hong Kong.

Type of building HK$ / sgm

Landlord, high rise # 10,100 — 12,400
End user, low rise A 13,600 — 20,500
Owner operated 18,800 — 23,900
factories, low rise B

Average 16,550

Source: (A) RLB Levett Bucknall - Hong Kong
Construction Cost Update Report December 2017,
(B) Arcadis Construction Handbook 2017
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(3) Consultant engagement and design fee:

Key driver Assumption
Consultant Additional
8% of
engagement and )
design fee construction
° cost

Source / rationale
Estimate per Arup’s QS team based on
similar developments in Hong Kong.

We assume this cost to incur within the
first 6 months of the development period.

Other assumptions: For the purposes of the financial analysis, we have applied
price adjustment factors to the total development cost to derive to the MOD
estimates. The adjustment takes into account the following:

Key driver Assumption

Year 1: 76%

Construction cost Year 2: 23%

profile
Year 3: 1%
Construction cost 6%
escalation
Results:

Source / rationale

Estimate per Arup’s technical team based
on similar developments in Hong Kong.

Based on Hong Kong’s construction price
adjustment factors per annum from 2017 to
2020.

Source: Note for Public Works
Subcommittee of Finance Committee,
PWSCI (2016-17)6

The resulting total development cost is approximately HK$905m in NPV terms or

HK$978m in MOD prices.

Development

Land cost

Construction cost, including consultant

engagement and design fee

Total development cost

NPV MOD prices
(HK$m) (HK$m)
504 542
754 819
1,258 1,361
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Financing structure and associated terms

We assume that the yard owner would fund the development cost through a
combination of debt and equity. The key financing assumptions are summarised as

follows:

Key driver Assumption

Gearing (debt to

0,

total capital ratio) 60% debt
Interest rate 3.5%

18 years
Loan repayment (2 years
term financing

tail)

Key driver Assumption

Expected return 5%

Source / rationale

In line with real estate lending market.
Actual gearing level will be a function of
market dynamics at the time of
development and would be a negotiated
outcome.

Comprising a base rate of approx. 1.5%
p.a. (10-year HIBOR swap rate) and a
credit risk margin of 2%.

Interest is paid as incurred, but capitalizes
during the construction period.

The loan is repaid on a straight-line basis
from completion of construction.

Full repayment 2 years prior to the end of
the operating period.

Repayment terms to be tested further in the
next stage of analysis.

Source / rationale

Based on publicly stated return on equity
of industrial property investment funds
between 4.0% to 5.6%. Our assumption is
at mid-point (rounded).

Expected Return for Industrial REITs

b Average
Return on
Equity

I

|

N

Source: Reuters and selected industrial REIT’s
websites
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The main revenue stream of the yard owner is lease income from the manufacturing
company. The key drivers to arrive to the revenue forecast include (1) gross leasable
area, (2) expected occupancy rate, (3) lease rental unit rate and (4) lease rental

escalation rate.

Key driver

Gross leasable area
(GLA)

Occupancy rate

Lease rental unit
rate

Lease rental
escalation rate

Assumption

100% of
GFA

100%

HK$134.55 /
sgm / month

(2017 prices)

2% p.a.

Operating expenses

Source / rationale

Gross leasable area refers to the amount of
floor space in a property available for
rental.

We assume 100% of the GFA would be
available for leasing 33,500sqm.

Occupancy rate refers to the ratio of the
rented space compared to the total amount
of available GLA.

We assume a 100% occupancy rate for the
prefabrication yard throughout the
operating period.

Lease rental unit rates refer to the average
industrial use lease rental unit rate per
sgm per month in Tuen Mun area
(HK$10-15 per sq ft).

Source: Knight Frank’s data base

Based on Hong Kong’s historical rental
escalation rate from 1997 to 2016.

Source: Rating and Valuation Department,
Private Flatted Factories - Rental and
Price Indices

Key operating expenses (“opex”) of the yard owner include repair and maintenance
cost associated with the common area of the prefabrication yard.

Key driver

Opex

Assumption

16% of
revenue

Source / rationale

Based on industry benchmark analysis.
Developer / Landlord of industrial
buildings would typically incur operating
expenses of approximately HK$2.00 to
HK$2.50 per sqft per month. This
represents a 16% of the rental unit rates of
HK$10 to HK$15 per sqft per month.

Source: Knight Frank’s data base
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Base Case 2: Manufacturing company

General assumptions

General assumptions that are applicable for the financial analysis are summarised

below:

Key driver Assumption

0,
Inflation rate 3.0% per
annum
Flat rate of
Corporate tax rate 16.5% per
annum
Discount rate 6.85%

Project timeline

Source / rationale

Based on Hong Kong long-term inflation rate as
forecast by The Long Term Financial Planning
Working Group and reported in the Public
Engagement Exercise on Retirement Protection
Annex 4.

Hong Kong’s corporate tax rate from 2009
onwards as published by Inland Revenue
Department (IRD).

Discount rate is used to determine the net present
value (NPV) of the future cash flows of the
Project, reflecting the project company’s
weighted average cost of capital (WACC).

Source: Arup’s analysis

The figure below provides a high level view of the project implementation timeline
for Base Case 2: Manufacturing company:

Development period:

3 years

Operating period: 20 years

T T
2018 2019

Manufacturing company -

Key driver Assumption
Purchase and install

equipment 0.5 year

Operating period 20 years

2021

Purchase
and install
equipment

|
I 2022 2041

>e Lease yard from yard owner, operate >
prefab manufacturing business
(20 years)

Source / rationale

The installation of equipment shall commence
upon the obtainment of Building Occupation
Certificate.

The manufacturing activities shall commence
upon the completion of the installation and
testing of equipment.
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Equipment cost

Under Base Case 2: Manufacturing company, we have assumed that the
responsibility of purchasing, installing and maintaining the machinery / equipment
rest with the manufacturer.

Key assumptions to derive to the estimated equipment cost is based on mid-point
benchmark range as shown in table below:

. Equipment
Size Development Pl Sl cost to
Name cost cost
(sgm)  cost (SG$m) (SG$m) (SG$m) plant cost
ratio (%)
SEF SpaceHub 32,608 1004 53P a7 89%
Greyform 32,100 1508 590 91 153%
Building
Tiong Seng 19,813 26C 128 14 117%
Prefab Hub ’ 0
Note Source / Description

Source: The Business Times, Better quality control, faster production at

A SEF SpaceHub

Source: The Straits Times, BCA to give advance notice on building
projects that need high level of prefabrication

Source: Building and Construction Authority news press, 4 January
C 2011, Tiong Seng’s $26 million Prefab Hub — Singapore’s 1st automated
pre-cast facility and first to receive BCA funding

We have derived the plant cost based on the size of the plant and the
D average cost per sgm for heavy industrial building in Singapore as
published by Singapore Construction Cost Handbook.

Source: Building and Construction Authority Construction Productivity
Award 2013

Other assumptions: For the purposes of the financial analysis, we have applied
price adjustment factors to the total development cost to derive to the MOD
estimates. The adjustment takes into account the following:

Key driver Assumption Source / rationale

Year 1. 0% The purchase and installment of equipment is
Year 2: 0%  expected to happen in Year 3 of the

Year 3: 100% development period.

Equipment cost
profile

Page E9



Construction Industry Council

Equipment cost
escalation

Results:

6% p.a.

Consultancy Services on the Potential Utilisation of Prefabrication and
Components in Hong Kong
Feasibility Report

Based on Hong Kong’s construction price
adjustment factors per annum from 2017 to
2020.

Source: Note for Public Works Subcommittee of
Finance Committee, PWSCI (2016-17)6

The resulting equipment cost is approximately HK$760m in NPV terms or

HK$990m in MOD prices:

Equipment

(%)

Year cost profile
2018 -
2019 -
2020 -
2021 100%
Total 100%

2017 price Cost inflation

Equipment cost

in MOD prices
(HK$m) (HK$m) (HK$m)
198 990
198 990

NPV: HK$760m

Financing structure and associated terms

We assume that the manufacturing company would finance the equipment through
a combination of debt and equity. The key financing assumptions are summarised

as follows:

Key driver

Gearing (debt to
total capital ratio)

Interest rate

Loan repayment
term

Assumption

70% debt

3.5%

10 years

Source / rationale
In line with market practice.

Comprising a base rate of approx. 1.5%
p.a. (10-year HIBOR swap rate) and a
credit risk margin of 2%.

Interest is paid as incurred.

The loan is repaid on a straight-line basis
from the following year upon drawdown.

Repayment terms to be tested further in the
next stage of analysis.
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Revenue

The main revenue stream of the manufacturing company is sales of prefabricated
components. The key drivers of the revenue forecast include (1) production volume
per built up area (tonnes/sqm), (2) selling price per tonne and (3) selling price
escalation rate.

Key driver Assumption Source / rationale
Production volume 9.9 per sam Based on mid-point of benchmark range
per built up area 7 Persg (refer to Section 4)

Based on outcomes from our interviews
Selling price per HK$3,000/ With prefabrication concrete
tonne tonne manufacturers in China and Hong Kong
Source: Interview outcomes®3?
Based on Hong Kong long-term inflation
rate as forecasted by The Long Term
Selling price 3.0% per Financial Planning Working Group and
escalation rate annum reported in the Public Engagement
Exercise on Retirement Protection Annex
4,

Cost of sales

Key cost of sales of the manufacturing company include (1) raw materials cost, (2)
transportation cost, (3) cost for moulds and (4) labour cost.

Key driver Assumption Source / rationale

42.5% of
revenue

Raw materials cost

. 11.5% of  Based on mid-point of interview
Transportation cost

revenue outcomes.140
Cost for moulds 10% of
(project basis) revenue

Labour cost:

139 Interviewees include Chinese contractor, prefabrication concrete manufacturers and
construction company
140 Interviewees include Chinese contractor, prefabrication concrete manufacturers and
construction company
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a) Worker density

b) Average salary
per month

Other expenses

75sqm per
worker

HK$15,913

Consultancy Services on the Potential Utilisation of Prefabrication and
Components in Hong Kong
Feasibility Report

Based on Planning Department of Hong
Kong’s guidelines for worker densities for
Special Industrial Use — Industrial Estate
category.

Source: Planning Department of Hong Kong

Based on wages and labour earnings
statistical reports published by Census and
Statistics Department of Hong Kong as at
2017, indexing at annual inflation.

Source: Census and Statistics Department of
Hong Kong

In addition to cost of sales, the manufacturing company will also need to pay for
(1) selling, general and admin expenses, (2) yard rental and (3) yard rental

escalation rate.

Key driver

Selling, general and
admin expenses

Yard rental

Yard rental
escalation rate

Assumption

15% of
revenue

HK$134.55/
sgm / month

(2017 prices)

2%

Source / rationale

Based on mid-point of interview
outcomes.t4

Please refer to Base Case 1: Yard owner
for further details.

Based on Hong Kong’s historical rental
escalation rate from 1997 to 2016.

Source: Rating and Valuation Department, Private
Flatted Factories - Rental and Price Indices

141 Interviewees include Chinese contractor, prefabrication concrete manufacturers and

construction company
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Equipment replacement

We have included in our analysis an equipment replacement cost based on the
following assumptions:

Key driver Assumption Source / rationale
Useful life 15 vears Source: United States Internal Revenue
y Service — 2017 Publication 946
Derived based on the following:
Initial equipment cost (2017 prices):
HK$792m. Please refer to Equipment cost
assumptions above for further details.
HK$395m
(NPV terms)
Equipment / Price adjustment factor:
replacement cost HKﬁAlggBm Based on Hong Kong’s construction price
( . adjustment factors per annum:
prices)

o 6% from 2017 to 2020
o 5% from 2021 to 2023

o 4.5% thereafter
Source: Note for Public Works Subcommittee of
Finance Committee, PWSCI (2016-17) 6

Equipment replacement funding and maintenance reserve account:

The manufacturing company would fund
the equipment cost through a combination
of debt and operating cash flow.

70% debt,

30% MRA  In order to ensure that sufficient cash is
set aside to fund these replacement costs,
a maintenance reserve account (MRA) has
been established in the financial model to
set aside funds over the operating period.

Gearing

Comprising a base rate of approx. 1.5%
p.a. (10-year HIBOR swap rate) and a
credit risk margin of 2%. Interest is paid
as incurred.

Interest 3.5%

The loan is repaid on a straight-line basis
10 years in the following year after the drawdown
of the loan.

Loan repayment
term
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Working capital

In order to ensure that sufficient cash is available during the first few months of the
operation, we have included a working capital requirement for the manufacturing
business. The assumptions for working capital include:

Key driver Assumption Source / rationale

In order to ensure that sufficient cash is
Prior to available during the first few months of
operation of  the operation, we have included a working
the yard capital requirement for the manufacturing
business.

Working capital
requirement

One quarter The working capital amount is set to be

Working capital of first year's o 121 to one quarter (3 months) of the first
amount operating : .
year’s operating expenses.
expenses
Working capital The manufacturing company would fund

100% equity  the working capital entirely through

funding equity.
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Base Case 3: Yard owner and manufacturing
company combined

Project timeline

The figure below provides a high level view of the project implementation timeline
for Base Case 3: Yard owner and manufacturing company combined:

Development period: :
3 years Operating period: 20 years

| | | 1

T T U
2018 2019 2021 | 2022 2041
— —> > <+ R
-« —> < i
Yard owner and Pirihass:
i Construct
man:fac;unng company (25 years) and install —»€¢———— Operate prefa_b w
combine ¥ equipment business
(0.5 year) (20 years)

Financing structure and associated terms

The key financing assumptions are summarised as follows:

Key driver Assumption Source / rationale
Based on publicly stated return on equity
of manufacturing companies (which also
owns the yard) between 6.1% to 7.5%.
Our assumption is at mid-point (rounded).

Expected return for manufacturer which owns the plant

Asia Cement China Average
Holdings Corp Return
China National Materials

Expected return 7% o

China National Building
Material Company Limited

China Resources Cement
Holdings Ltd

0.00% 2.00% 4.00% 6.00% 8.00% 10.00% 12.00%

Source: Reuters
mReturn on Equity -5 Years Average @ Return on Equity - Trailing Twelve Months

Source: Reuters and selected industrial
REIT’s websites
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Weight tonnes
per precast

60%

Number of precast
element per floor

Consultancy Services on the Potential Utilisation of Prefabrication and Components in Hong Kong

40%

Number of precast
element per floor

C=AxB

Total Precast
Elements per
floor based on

20%

Number of precast
element per floor

Feasibility Report

E=AXD

Total Precast
Elements per
floor based on

element basedon60%usage based on 40%usage 40% usage based on 20%usage 20% usage
Precast Elements (tonnes) (tonnes)
Precast Facades 4.5 36 24.00 108.00 12.00 54.00
Semi-precast Slabs 4.5 118 78.67 354.00 39.33 177.00
Precast Staircases 4.5 4 2.67 12.00 1.33 6.00
Precast Partitions 4.5 8 5.33 24.00 2.67 12.00
Welded Walls (fully precast) 7 12 8.00 56.00 4.00 28.00
Semi-precast Walls 6 20 13.33 80.00 6.67 40.00
Precast Bathrooms 9 16 10.67 96.00 5.33 48.00
Precast Bathrooms-cum-kitchens 8.5 4 2.67 22.67 1.33 11.33
Precast Lift Cores 6.5 8 5.33 34.67 2.67 17.33
Precast Stair Cores 9 2 1.33 12.00 0.67 6.00
Precast Lintels 0.5 8 533 2.67 2.67 1.33
Based on published data*
Precast Elpments per floor (tonnes) 802 401
Number of units per floor 16 16
Precast Elements per Precast Elements
unit based on 40% per unit based on
usage (tonnes) 50. 13 20%usage (tonnes) 25. 063

*Source:

Greenconstruction | Prefabricationand Precasting | Innovative Precastingand Prefabrication - PilotProjectinKwai ChungEstate,

including Arup s analysis
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