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Table 2. Annual Cooking Consumption Details

Monthly Monthly
Residential Home Monthly Stove Share of  ionthly Staves
Month ; : . Consumprtion,
Consumption, Consumption, Home Consumption, %% MWh
MWh MWh
January 5,976,055 1.11762 % 418,323.85
February 6,242,780 1.16750 T 430,994,010
March 5,728,380 107130 8% 458,270.88
April 7,518,304 136866 6% 439, 103.64
May 11,418,241 213540 4% 456,720.64
June 15,251,805 2.85234 3% 457,554,115
July 13,520,128 252840 £ 405,603.84
August 16,083,358 3.00785 3% 482,500,774
.‘;rpﬂ:lnh‘:‘r 14,169,941 265001 3% 425 09823
Crerober 11,621,089 217333 4% 464, 843.56
Meovembeer 7397 452 1.38344 %% 44384712
December 5,518,043 1.03196 8% 441,443.44
Torl Electrical Stoves Consumprion, MWh 5,330,313
Total Total Stoves Share from residential 45
Residential 130,245 672 Consumption, % e
Consumphon, 5 Toral Sroves Energy after the Appliance, MWh 3,028, 441
Afh Toral Stoves Energy after the Applince,
£ 1 13,407,770
Million Bru
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Table 3. Weighted Average Family Size and Number of Families

Description Saudi’s Expatriate
Population (million) 20.7 6.4
Average Famuly Size (person) 5.7 2
Weighted Average from Total Population 0.76384 (.23616
Weighted Average Family Size (person) 4.8
Number of Families 5,615,184
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Table 4. Summary of Delivered and Resource Enﬂrgies

Service Fuel Y X Energy Energy
{delivered), (Resource), Savings, Savings,
million BTU million BTU million BTU  million BOE
Cooking Electrical e ferc X1= 66,351,180 =
LPG YISBATLII0 w55 416,551 034,047 =
Water Electrical e o X2= 280,073,613 Sy =
Heating LPG Y2 =65119,109 X4= 119,533,605 160,540,008 273

By gele 00 Mg 655 o1 6511 (pn 35l (gl
5le 23La alal 3lse 3ue (Y+0)) sugen 3l Gl y30 oy 3
LD gl Laman (1S (ISl gLzl 2 Sl Jg !
Jladl gt 3Le oy (o B3I Lo ¥y 3l cn Lo
Slelaanl 3925 aue e @l Gleg byl wdl el Laeal
A3gaeadl Ay yall B2 Jlaadl Jo, 5l e Eslgm ye 330e
1a ol o) e il ! (yplaidl ulme Balaia 2 i
0ia 2 il Aot (ya OIS (EB el Aaleal| Caglil
A b 2SI (e Yol alel Shatima 13l Lt Lo b sl
O9alsll (i il « Gaazmill 104 (e ¢ xSy Sl Jo 0! 5le

v i) Al | Asiaadl ol 5901 o3 Y i o) (S
oLl sy alall (o152 Y | Jg il 312 Al el g8
(Mol e (1l wliy) Ogale YV, V 50, ¥ (s 2 Lol
ey elall Lmenll 31l B3l 2 L lasil fres |2ag
053 Ol (g - sall e 70V 5 78V Ay 2 Ll oL

Ol TY gy 53 Aygt ol pg By O Aaaime 23U
N Y93 5lda 1V VY (e oyl Lo g Les o (1 alnil by )
Aol JSI 3¥9s ¢+ Alaalall daudll dacugia O ool 380 Lo
Ol VY, L 3aland Ll oty sl @l 3l o &5 el Il
Y50 M 131 by Lo ol 0y s aasST B (0 (6 550 (3o



Sland o e @l Gle e lia) ST aBl g clinases

a1y 3T g (Y)Y i saly Cawugall) 353 Aage e A3l
Ao La Dol 9ol Moo AL el g€ 225 o5 alall g sLae ¥ 2
V CalSSg it ¥, 4 g A (Blay 20 35l po 3 YY)
Il 3130 e (Bl o Ayl o 3 g Y21 Y) del s dolgolS
Wllall 55500 2 Alatmll el gaell 2155] Ghuts b ¥, ¥ gLl
Aalall dye gl Blag 2 Joacd) dms

Slal 2y S rlei dalall e gl Hlas ool )l e Bgll 2
2L g (i Jmill o) Bl aay 0955 ) s G5 sl
ol 58 0l iy Ausgaadl > Y12 gLl g il 5le
2 clnanully 2alall 2 Aldmtl ol ysasll Lo Lunyl due gull
O @laslas (e Muad (il 65 padl el d alile lilag!
bl e e ¥l oy LeS 30U 5 yasll ol aall ¢ 18 2
Ao 35 (s 3alill 3 2 Lay Bl Ll pan aluiiwly
Aselen ¥ aMe ¥l Jilugy e Yy camaally

3151 ytiaig 33 lee Ay l5 e Mm s AL Jalgandl oy glal g
g2 g LA Gl ol e 530 Lgal sl ¢y Say Alled
bl bl g JLaall g3l Jleadd 5L 3150 el pg Jyaitl

pads LBl 5 tlgl (s Jlatisd e oyt Lasie 4 nlsg

02021 yujlo _ 21442 (13 (107) rxell

L ot A SLLl 2 B LaN Ba )y slaag onilgd A LS s
NRECEMIE 1 F PRASEET PTIATS ORI S-S YW |
sl HLES T @3 a8y ey HlaeS 2SI il gl bzl |
3Le I Bag yall Ba V! yules cye Bty Lalacly 3,0
el 02 Jas3 a5t Coylaald |tas Lyl « Sl Jg 2!
Jus2

b ) Boga ! d pall AL 2 da Ml yolae iy
ool s o9 B padl S Joud glaidl uloma Jgd G| 2sn
Sac) (WY e ) AL guuli 9 (VAAY S s) (1 g ) Y20
ol g By (1498 Sar) (EVY gead ) AYA guulis g (Y4 -
(v=Brea -l sy bl st el julald
oaa (ol 5299) Yo b s Lawe (V=B ed, Yoliww ) Yo+ L
bl e ALall 3 BSitl Al dads cenuivi wl 43911
Dlama¥1 o528y bl ol e o3l 5558l

Lagacadl LDl julas ol A0S Holall e 355Lat Ly
ol a3 JUL B e linsd M oings zlisd (5l )
o Iie s 2epud M) jpleall Blad Jedl jmas ull (Ve
as Gl AS 5l ol Jilly VAAY ale i)l @ cyuss
calS LN, by esbdlailly Jladl Jo 5l Sle wilaolge
I sl Glasy AT 5wl Ggasd @ @) - A4 E 33 550
il 1ol 3slasnSs 144 ale Aie oralisll (o8 bttt
Lol Al comipgiosll el p Sl (o B JS A5 0 as Y
08 Egamig el L 339l Gulally cila wolgall Ay3ge !
33,3 agasd Lcaly adandl slall Gubwd Lle 3a5La11 ,olall
o ettt 5L pag - puglall Aaa e il ygut onlitl
Wby Gliay 3-S5 of Ll g8l Lalgll dand gl Lemal
o5l il e s 5o0ll Al

1 4ol Olulew

2308 33 of by JS Aol 3885 el slae| oL (yay
3 558 lial (yn ity LeS SISl pllaall 2Ll Jgynl 5le
sl & G pe @03 a0l o a2 @llall sl o an 2
AU sy Aalai¥l g cRalall due gull a9 AiSad

Ayl ALl 2 2Ly ol e gl Sy pings O has
ibos el 3l 3ol el 515 o ety LaS A3 ga sl
SLaie¥1 o gl o yglaly YY) ol (BUall alusial 36 LS
L BV e sl duadall 35lsll Lo dolamtl deenl Lo
el Gl L 2 Sl g LeS 3 LaSH ds Loy daiie e

g piel slazta¥2 oL atl aalle of alewadl ;i e



3ala ¥y Il Jo,mdl 3Le 11 oL Sl Cye dis Ll oLl
Cra Yo gl g Auleal 35 LiS 38T Pl L1 uima 0ya
e B g3 Bl S aggda Galad @3 5L oS!
sl 39 Ayagaaall Jloaall adall 3L L oSl A el
L Ll oLl iy glall Alag g B oy 3L ed A
i Wyl @3 03 LeS A Leiml B3Uall ol 53 By 5yl
gebllaads bl s eldoled o agll2 A slall ,um
oo el g I an ] e g ol il (e iy
3 e i slseg aladl slaaill el agleny AS Ll 23l
eyl e Sleil el wall s 3L I 280 s)
Ao B3Il 2 Al | Augiadl il 550901 (3T I Al ydl ceealss
Crdmaidy glall ol 52 ¥ Jlaad! a5l 312 2Ly »gSl eye Joil
oo Gale da i ey gule YV, V 50, ¥ o dis Ll ol )
O e Ol Ogale VY4V g 5¥o 5Ll ), Y Al allg gl
ol s Sl a 3l 81 5all o2 id 5 (g3 S a1 LS
gl slaie! ALl Pl aaitl 3all 2 dhas juslaas il 53
15015 AU 5algmly alall el fro 2iSadl oluokyad) (ya

REFERENCES

mlbas e sl il ¥90l (e s s ) e 501 9 grall !
oS S, ans (0 San e 6yl 5y La cua 330 dlal
Oneiall Zzmbiall Gl puen goo slaitls Slies pali

3o LiS LY Lgalaimial Sy 6531 2 La 3151 5o @ laiall
Sl gl L plal 33 ga 3 oLl (e iy —glal]
Blall ¢15Y 0¥ a sl slas JLsl - 3kl s susly
Cptmaiy oLl) .59 5L 1S olall 3562 (ussa) B!
Llends Alalas lass ll B3Ual 390l +Lid] 938 2 oLl
i sl 29 LS e Pl laaill 3L alusn Y
Lggad Gl laliadd iy - Bgead! (pe AILaall 356231 2113
25 sl Satill Gleaad 3ala alglas 253 o R5Lm3 =LYy
2 spuadl w8l Slaiig 3 susdl ulall odgd cowlitl el
adgally asloaid¥l 5. LSt g Al adleall Jie a0 cilgs
L7V i 3l 35181 ) sl ggamls Al

1 g Ll

OSan A yall ABUAN 2 Al el y9041 23560 olm iy
O g3 Galsa g Sl alall g 3yl (oo Lgguaond

Alvaro Cesar Morales and Ildo Luis Sauer. 2001. Mitigation of Greenhouse Gas Emissions Originating from Energy Consumption by the Residential

Sector in Ecuador. Energy for Sustainable Development 5. 47-59.

Arthur Henrique Cursino Dos Santos. Murilo Tadeu Werneck Fagd and Edmilson Moutinho Dos Santos. 2013. The Risks of an Energy Efficiency

Policy for Buildings Based Solely on the Consumption Evaluation of Final

44.70-77.

Energy. International Journal of Electrical Power and Energy Systems

Baerbel Epp. 2010. Hot water demand of 120 liters per day per person. Global Solar Thermal Energy Council.

Canadian Standar:

Association. 2010. Natural gas and propane installation code. B149.1.

Canadian Standards Association. 2010. Propane storage and handling code. B149.2.
David Scott. 1994. The Energy System. The International Journal of Hydrogen Energy 19.

Electricity and Cogeneration Regulatory Authority. 2012. Annual Report.
kenfeld. 2010. Phasing Out Greenhouse-Intensive Water Heaters in Australian Homes. National Economic
Sauer and others. 2001. Demand-Side Management for the Residential Sector of the San Jose. Costa Rica. Metropolitan Region. Energy

George
Tldo Lus
for Sustainable Development 5. 60-80.

Review 26-37.

Institute for Energy Research. 2013. Developing Countries Subsidize Fossil Fuels. Artificially Lowering Prices.

John Sf:

being. Institute for Research on Public Policy. pp. 75-106.

ianakis. Daliah Merzaban and Turki Al Hugail. 2011. Under Construction: Saudi Steps up Efforts to Meet Home . Loan Demand. p. 6.
Mark Jaccard and Nic Rivers. 2007. Climate Change: A Canadian Priorities Agenda: Policy Choices to Improve

Economic and Social Well-

Merrigan. Tim and Danny Parker. 1994. Electrical Use. Efficiency. and Peak Demand of Electric Resistance. Heat Pump. Desuperheater. and Solar

Hot Water Systems. American Solar Energy Society Annual Conference.
Robert Hendron and Jay Burch. 2007. Development of Standardized Domestic Hot Water Event Schedules for

ES200736104-. pp. 531539-.

Residential Buildings. ASME

Saudi Arabian Monetary Agency. 2011. Forty Seventh Annual Report: The Latest Economic Developments.

Saudi Aramco. 2012. Shaping Tomorrow: 2012 Annual Review. pp. 56-57.

Saudi Electricity Company. 2013. Analytical and Technical Annual Report. pp. 166.
Saudi Standards. Metrology and Quality Organization. 1987. Industrial safety and health regulations hazardous materials — gases - part 6: LPG.

SASO 345.

Saudi Standards. Metrology and Quality Organization. 1994. Personnel requirements for professions of liquefied gas distribution. gas-appliances

installation and maintenance. SASO 839.

Saudi Standards. Metrology and Quality Organization. 2010. LPG - Mixture of commercial propane and butane. SASO 84.

Spalding-Fecher Randall. Clark Alix. Davis Mark and Simmonds Gillian. 2002. The Economics of Energy Efficiency

South African Case Study. Energy 27. 1099-1117.
United Nations.2010. Energy Statistics Yearbook. pp. 2
Verus Carbon Neutral <http:// www.verus-co2.com>

for the Poor—a

Y. Alyousef and M. Abu-ebid. 2012. Energy Efficiency Initiatives for Saudi Arabia on Supply and
Demand Sides. Z. Morvaj (Ed.). Energy Efficiency - A Bridge to Low Carbon Economy. InTech.

N[ Ry



ummwbg-'

3jlgall djljg Ojanl .Olmall Jo raeq Juwaimel) dageuwd| dumll go dSlpivlg Jgleill
ualoledl sae GJloal Jo %20 i Jgubgi laib Lmylpd deeloizll deoiillg dypiull
s LI §6g ol glhdll Olitioy duwlimll Jmall 593

Loy Jocs il goldll glbdll Slitie guea

auwaiol Jmoll §3 o b Jylole 9 H@

gl Jo uimoll Slicll Gle Jgnal
chuwaimol) dyagewl|

: b gill o6 vuninzall yuaimoll il 33D I

Juj 7000




Jlol @4uir dajeoll Alnis
ihgll Alaidil.

To- | deme (g1

3ol daals )l Gy ity 3, 83 Al
3Ll 23 pall 5Ll e 2yl SLsiBW oy 5 G
I (ye Balizell Lg¥lomas 3laond) Buegh cnvunl gy Lgud
@laglaly Aabeslell aleasdl (s jaglanlly Jelantlg g 5311
Jle Gl S (il Jgall alaiiaal y 35 Iail| &gom
sy dielily o yulas el alall Comdl Cadogiy 2 sas

Jia S8 dlgani é6aanll dals e joi _wo JAa iy dleoinell aalgi
Jlaiiwl alpaai 6adi Layislg alpaill odd placl (Jog .digoiill Largaa
TJLO.H.LL]' Jloii wyl @ ggis gl 6jgpa co wayyinll alélhllg cilildoyl
Jlodi_wyl 13&l claiaVlg (alaidyl agapoll go ke Licgi Iay i)
adgll nd & nla dylle dclady aplniavl yjlg_oll ca_gagi Jua (o
iy nall dgll gag wclinllg gidill gyl will pac aga ginei (1all
83112 Glalg Liljo dyahg & plaidll yjlgall aoilo aid eiig jg il
aayeall slnidl 1] Vgng prdldall jghig Jlall gulig Jaell 64l

PETICPEIP IETI PR USADCT PAPPEE
lalodll (59 ity il e OIS WIS (Jgatl (o ma
e s O3 e il cans3l) 251, 301 pli oy Byl
Louiiin 4o 455 0« Ly Jows o0l e llailly sl el
Belill iy 18 yall calislnidl g Jg il 2 Scls,
Blaa¥ 3amy Lad 393 peg dalaieay JolSie giay dlel !

I II' H
AL-MOHANDI




BlSe Lgdd 35800 Caniios g A3yl Lo @ LA
cellat ulyosleidly JLasy¥ coding Jsudl (s & auiie
cle &5 yglate el HlSul Lage e Baluatdl 5, als 3 aa
Jels ISy ilosl sl o3 50 3Ll (pasles calizea
Loy Letiaul g graom g dox 9o JSiy A3yl ) Bl Il )
ISl N IS (e 335001 Aalall Laslaf 2 sl
3 yglarl| Al g &S W g A all 43 yall il gal g ol Lgall
Baeldy oibosll sla®d duayas ol ISy ol ay ¥
Guaig 38 pall le idl LBV I Joamil] gous 3 U ai DU
Apalitl Beaa¥l oia ymiied o Loyl ol cdlel adl deei!
58 bl sgaall le &l slatdl G5 o Joall (Sagld
L@l gy ol sLaBd MW aasd! Le¥l ASes 4y lias
ol Lgal il Lgas 3539 2o pal | z L) o JS ity gl
2 ooyl (0,29 39,31 Bl g al il gaddl dulaad (yud I
ﬁt_@m, s yall 23] ulal e asiy 40 218 cle Lzl
L.......Ub.\_‘mm).dlo_m‘js_m* s L@l Layls

iuals g Hplatll el 39,3

n 02021 ujlo _ 1442 c1a) (107) aaell

LBV ads 2 sl i oY) ol il Gy dcgama
il g Lol il Byl aal S38T e imy S et alain
Aaiilly 3yl Alle g Y Lai¥ly claslall L slgiS3s Al gall

(Araiall Lgasgies Aol il
ey Buaaioma B Bl a9 (0 s VA0 yall s Ladl 33l
553 @gaulg 42 yall ()9S Liay 38 paa pliog By )y 35150 Ay
aslailly ol Ale (o Aaglaie Cardhgiy ISy Jul=idl le
ile Ul 3818 (s g Liea 1538 5 Ll | Aaglaie g 1 2Ll
AWy ilanzll adgeds 38T dwlog d wnhll g daainel
Alaglal | 3L A1 ) et 1 yal Yooy gga ,2lgig
b3l Gatiiea 2 Uiadasy | S olaill paioee BaL35 523
e 3o90lai Ay Jalg 13,038 Lidgs (pe oyl
Ll il Lgaidy gy cudime Sl sla3¥) aai ( Jdo
a3y A umgieda bad yu e 38 ,all slaatdl g ) Jg il
JSing calsll Anle sy 4 ,dadl 5l dl 2 HLen iy
Ll 33185 Aliey 318 LglS L p Ll g HISa Y1y el =Y
psionlly s 5 sl & ibagll 5590l Bl oY



jalaoll cgill Julaill

(Qualitative Risk Analysis)

é‘mwimw‘)'s.p

cg)—noll yro aals ada Log.o_alo aiy gl gogell ac aladl yusidoll ¢ oy
Qualitative) palaoll cgill Julaill eljal (1d@g et ol Lalic wijey U dodol
utdaiwo cliil gag ar gMoeay 1dll ggpiioll nd (Risk Analysis

oesill Jodtll 1y ol (e A ailitl b il o L -
$ b lall

e 2 bl el Jul=ill ol 559 M) (30 Jo 1
Sl

s Ol 3L ol

g 2 yaall  Slaste il (a3l s 3 3e b mslsll oye
O el ¥ Ll cya il il ol () 55Ty o Laliadl 35000
Slsiad 2 Aols Apeal gl 0158y by il bl 3515
Al yallgtemdly Ganitl e clazeal il 10 eslall aldall
35050 2w yLal A Lol el aSLatln  Jlatl 12 2 3w sLel

(Oledan -3) Zunigl IS D @il o3 bl (padll e S35
gl 3ot Ll i il g 4y Juails

ol Ley @ 03 liael o 45LaY pa3ll e Jgias!
AL TauTy A Y e S e g il @bl
Al

§5 ot o Le -

O gl dags Jag Hloliall Gesdll Julatll 98 Ls —0o
b Lt Jilos

Jeleitl o)y 2 Lgalaii w¥ L a3 il ga¥ o Ls —
§ bolieall e sl




5o (Issue (IS AW Laie " 4pun 2 i€ 1" 3, 15 4]
ol calaal Sle 5515 4 685 143 Il CBga o g
O et et e 1 B o3 oy« Jadlly o3y 4l
e ool Joa 2 IS g @ s Ll LetDs
WIS EW Jo @i e (Register Issues ) IS 2N f o
Jele i Lgadlasy

JISEY e Sl

(gorat) Baso slinel (pa uahy Calbge ol )

et A1 Syl Js il ol gl ,al ,al Wliag @
" (Risk Statement) » LaLiall L' 8158 359 n 32y 3L
G e Sy Hb Ll et szl ablall g
e made Gle el 5 bl Gl gy

il & -

Lo Alag Ul Clgall —

IS 1 amie 5 Lol Sl ey O ey < g yan 1S 131
ol (o) @SB ealiue byl

g Goled) LI e

elyamilly gLl (o eI @S @ iin 2 alLed 5 Lol
il e Bl ¥l 031 T¥y S blat”y

§ (Risk) 5 tatsati cay yai Lo -i

L 350 0F Lt (o ium 2 15 (318 of i o
(degdy Sl g ] Calal ¢ye ST s e Lyl
O oLl oy yat @iy (15315 a3 oty 2 alSUIIS)
I

e Wl ol & e () BT ¢ s (e ST) Jlazn¥1 )
L ige e

2 i gt bl s Ganmll 3 yglaidl gl L 591 ol (o Blgall —Y
igas Jla

3yl let] e Il

eled @u Y 3l yn a2 L e da g Jslall oY)
el 2 il eigus 2 coy Lo sigs A gl il
RN

359 Al a3l aae Giaie Lo gl (e uy Y Linge
Sroe cal ol LS 3 b el (SIS a9 3 b el oo G panl!

& Jaimll sl

o el sl engas oo cBlgall
elyrall 2 Sl dals Jolall oY 98 o

sl alaiialy a5 Laoies ccealind LeS ol 38 500 (y0
(cmolane custud Leag) 31 51 o3

ol Lo bl 18 2 ALl cUas Yl ey

2 6,5 LS 3aame bl oo Yoo ele cullan Do B1S o
Folis (@liall) suma ymic e 1,83 aEs Gl JLLI
ople dSay @lasill g puds (525 A) Same ayygs

S il Uas gy 5 ylalell oye Yoo JISET syass @

A1 g @Sl (S (1 gl ll Alaisal (e 58,501 Jugs @
e |29 g9 )2l el Acgma 58153 5505 ols spal
257 3,15 JLadl) HUa¥N (e Lald ad] oLl oy

02021 yujlo - @1442 waj (107) raell

Elaglall LY 0 LY Cor el B 2 duga s i 39
LIS 2 3ouame 3o un g LS comgumit el Lags il _al<dl
g g il el ! Jodl s @iy bl ol
Hied /3819l

= 11 " s
(“if-then”y ol (...) Slakeed (L.0) 131 gl —

s 1 " s
sl (lgal)) = (doyidl) gl -

( “Condition-Consequence” )

n =1 = " B
(3| Aol — Gusdl = oY skl -
” Because - Event - Consequence” )

A3 1S Ll a1 gl L s sl Loz LSl
S Y 3 T W oyl 241 Jall sl ie g LiSian



L&l e ldad)

da

5 -

a
o~

-

:
:3:
3

Sk

Badaa Cilily (e Yy dale cillaadla 4058
bklaall Ldad e Y4 JSS) aaas

fasadll (Sas A geatipd) Aalid] Gy 38 2 ygas
g8

s LI J1 3l

o liell Sl ye 53T 153l gy S lolivall el Sl 5 La = 0o
IS ¢ Lgin S i yady ylolinll 3551 libae oy S0 ol ] (o s ¥ lolimall egill il -y 251yl o 43
Al ] alibantl Gy 2l g (PMI) 5Lt 5511 sgan amgit Lag e

il 2 oLt 550 5] Alazil Gulad LI (ye @iy G Ay el s Tlac o

b=t 3)‘.)“ Zda&.cﬁaj

g9l S HLastl slima 11 Balinl sgg plls Bs pall Hlalintl spotond Aukac
e A e X

sbletl uss

1 el e 3 Lilisal v 9 peall B pall Jlalinl plind| Aulee oo
63 patlastl 1 Zalinl (La 5Ty Lt g ci¥latnl @l Gasl e sl pon ¥

esil sl ¢l
JURPEXT

e 6,3 Ll s3liang p g pdiall 5amll A3 yall Hlaliell ol nall 3l g3ue Julod Aules o
LSS £l Calaal

olinall oSl Julowtll ¢! 5]

BUCKTICRVCTE T8 QX PO S v K POVEN WO JC o - S PRI TR TPUCPE WIVSN
g9 ald B3 yall oLt dadlas 1) 2olin] (g9 ydiall IS

BUESURHES TN [PUC 9

Agale Gl Lol all 3y Lani¥l dalas 3ol dulee o

sbledt abilemuY b

bl sy Bausmll Hlolall Caaiy clgie 3l HloLnall Zylntn¥l dalad 2aD Aaylie dulee o
03l gl P35 oLl pe Joladl ulas Aulels Suie sy «Lglilondy 3oyl

i e

| |||.L@£I
AL T




oo Alas @3 oLl 3510 A lad g @ Al 2
Vgung lalill Jouw oty pals Jau 2 Lga g bl
LeS (ot 9 < plalinl 3,515Y e gl Jalmtll 5|5l I
bl ega s e¥leel @ uai 3 lee Gildl oy yaull 2
G e o gy Bl 3yd ag i o La sl
oy Ergamdl Yo | @y Jan! Lgal i wals (ypagin

liad 8l @uEi 2 Lghgaiionas 3!

onilasd! Toe Lo dadazall dla ya 2 el el (el i o3

330,19 Sail Al pa 2 G lEas Ll ens i !
Bl Alas pibgg aSIly el Julmtll il glac sl
Sl damlie @ g Lamasd e dugis 3y bla <
eyl 24aB L | pag aguadl bl ol ol il sy
el Jtie i3aasie Jalge e oLy (6399 JSdy Bylan ¥l

<0uulalg daze> g £ 9yl

P UL 2 LaS p5B 00 A laiin Y Aghe Arud 3Lkl g pluchl Aunad] 3 plolind) Aol Lol | sl (3ol (oo

(Probability Scale o agleia¥ ulde) 3 ylolntl ga8y Jlein Y ariial dadod

PPN Al
Esazmy oo 235l (ye g Al @lana 2 /A Ly 35 She \
«b.,\:r___w\.a:'):«.ﬁjjl'aﬂ‘ghn% /. Vo Jelima Y

Bl ey B s uB

(Bl pany 2 S o (S AL 2 Ayt e ¢
W) Wi P IO PN PO BRI P /.0 b 0

3 s O AISE] A e Ling  JULT 2 LeS Lol 5815 il ayline Jgam Jugas g okl 32y ass Blaill iy
‘uu@us@ﬁmmgz&s;;@@&1gwndbi&m.\‘sgtub‘(zu_duamw&q)wm@ju@_se
8,8l iagy AL Jgamdl  (cgll) a3 Jgaomll Aty 5 S Salggs e ¥ 03 Laiy

Axqud!  Bdag> a3 mald di
78 e ST aylage ,als | e ST Laylase saly)
5 a VS T~
LY 3Ll e ALY 3505l e 7Y0
ARVARV S S IBE I ARSI A
: : Lt )
ALY 3ull (e ALY 350 5l oye £Y0 -
ARYARLISYF T BeBVEN ARy AT TP R X1y
. . AN © ‘_j..\la.a
ALV sl e LY 3505 e
ARLEY AR SIP B A RyA FE IF IR R RIS
: . AR woits
ALY 3l e ALY 3505l e -
3ull e 7Y e B3 ,uals e 7t e JB1 3005 .
SRR | Esibiad L0 las s
ERAN Lo 3l 5l

m 02021 gujlo _ 21442 (13 (107) raell



i

COURETED Mo

RECUHEHG. AT o

——i

Gl gl ee Jalaild 2 Lit) Bze 51 0¥l ety 2933
RE WP BL U PNV SR TS e

(parat! Uad )l iy waugil! (995 Lentie ) sl —)
e gslali -l Alall gl ¥l el 5 Lolieall) oot —Y
(538 Al 1,30 gy Fad yo YLt |

lagt agal sl {llis (yauay B — el B, lal) Jogmull —F
(Faud! yudad (3,

(8B 51/ 5 ag i Adleis | i) Cananall —¢
OSang A naz il BglgWl ol 3 el iyigill L5 Ma) Jguall —0
S o Ay Bl gl pe Joalattl 5oy Loie Lgels!
(ISl s e Jlad yud (550 Letie

2 bl Al eyl g pm Hblrll s lic dee JI 5y
Solie gl aalinfs Ludlany by lmiea¥! iy Hlolil) e
$093 S Hbolmallanls alelanl 6230 (Sag 3 agan
o) aum Asslic cilelain | e 3,38 065 o
Y1 U g AL Ll

2 slobnell ool Jotlonll o gt (g | (3o S
Talild) are

ey g9l Aanl e ol Loy (05 ot 5o il gl
35 Gy olimall S Jditly 5ol Lol con il
o3lgily o il Zland adlaind 35105 I plolelly alciall
339l A A (e BIl s (pa Baa sl Bl ANl e
O a=dd

t&?‘)—t‘
(PMBOK” Guide) csle gyl 3,15 2 yall Juduli-

18 032585 33Le by 93 0 papll aae (g3upe b bde oy
Go 2 e 3,10l tle g iy Run Ll calaglall e Ly S
Laaws gl 33520l Aualinl calsamll Aalinly g gyl 2 Janll
g Ol gl sl ABL | el iSang e Ml 5l 38, !
sl 1382 33 ye 5 a2 1,5 Emd 5 Hllins
(Bl ¥) oy il oo Baga all D quatls das S5 LS
38 Aagaeall o2a (5l A3l @l e <Ly (Lulul) 2
3Ail) el o Hiad) 5 laball o Jabiali 2 il 3gus
(v 0 bl gl Latie ¢ amnd

Aeady @l s W I Hlolell s @3

Leslae | @y Gl 2pgte¥l il 5 boliell (e 209 Y1 —
RPN

Al a0 8 3l 3 skl Alawgil] oLl l L) -
i) ANl ald bl &I -

a3 3 ko s | (LSl g Lain Y1 Aagiinay) 3153 02 aas
o9 e pbolimall e gl Jlmitl ol pa | 2 B call Ll
M (o calaglall pam ol yinl 551 il ) (5,21 el oY)
Ol o emig Jlae¥ Gt coile Lain W1 oM Lat
e P15l e i ] 1B (68T Tagag
A0 Ol 3t @ald el 33 I 5uunlt Aty Lol
ol e gl Judonldl o1 o (0

el (e Al claslally ) bolell doe o iliyuss 0
el B o) Jie o s Y el s | egass I 3ol
(Ol ey eWISEY!

Jalmidl el paly a3 i3y dolimall e gl Jltll o ja ] amy
@ (Sl s paitl Taglda bl o m alls 2) oI




\ldiwo ddliall pladiw| (iJgai

wwac il Jiod ayilyasii aalhll gl & aleioll aiaillg daglgiSill d¥g ill g o
auyell dSlooll Cad i adg ollell Jga dgoaillg dyclinll aleladll go ajaell goill
cyndpaloll Algiwll aa dyilyasil adliall gile alall ia bapao Ialajl dage wll
8)add o V. 1A plell JMA dclw halglyi .. gai gl dyil@sll daliall dilai w] Jing
gag .oV WY Jglay dlglan 9. ll gaiyi gl gégioll go (aillg (Alglan OY,0 daliil

Jaaill go (ogdl Jliiyl Jago wdni qyldy lo

Bl bl o Al o b oS e bl sl
339 O 2 (5SS AL W1 BV (g . 25 56!
el !y Tyt culeliall (e syaadl Hoglss Lt
b alaial Colal gl edgl Yoy - aslell 3y, 0l S5y
Baazilly Bagaadl BBl 55050 (4SS e Jaadl G (0
LegldoLall aileliall pnlagig 35k oSl ikl
Aol ¥1 5BV T Lle Basdl el yudl cpe sl @Sty
AL g Sl nSad g atia U ABLAT datail oo JolSall
BT 6l gl e @llal Jg o9t Ll Jamy LS 2 S )
5 sldaat ] el Lgos 35319 @S Aalail S 2
Moitine 3.8 S 33U Zalaid 3oy aml

02021 ujlo _ 1442 c1n) (107) aaell

Al LIV g pam W1 35391 (Lt el yumll J 12
deadl yasd ol colodl s Jee <aS Mg Zun Lonl
Ay olas e e dl @Wlall Joo clagSadly Syl (s
Blall al i) 3 LS untl agalls Jol sl Janll e
glad o) g pols IS 850 ¢SU1 B35 ale JS i
LS (g gin Y1 3535l MG wY |81 L itiie Jias Jail
Cro ol 55 gls g Usgoele | ol pLIaall 138 g i
o B! (yomald AL LA 3L ¢S Aimgll il L)
U1 LB 2 S o i Al Ll 250 eIl Ll
e cBoe Ay ALl el 5l 4 ()5S B S e
O 3ially S5l e sbare ¥l (e Julzll 5LV ol o



J1a Ligin 1jga (Inspection & Testing) yaaall g guiaill dloai ioado jujl oy
6agall glaa aljlial plidll na jgall 1@ yaaliyg .diclinll g dabaid Vvl dgll
sLiioll pari woll ga ailaill apai woll Aaiill galao [jai l@ygar il g
Judi V gihallig . Juedill cliadil g dilpa cadlas Jam (nle jpiall paguu 1illg

duclinll Alitioll na (ulolell doMu glon na@g jaaall spdll doydll

ol IS e Bausdt @u 332 (laatiay Glewadll Gyl s
3352 2 @Yl Jalall 3 aiall Gamall il iss Lo 5 J-ajll
Buenl gL alian o 5 crlalall Jalall (g5t cue 522 ol
Al aelall Glaldl @laes D amall § Juaddl olodae
Onbaball e jimtll Ly 9 (580 AEL e a9 ilag )5 oo
« (calibration) Lgi yylee a3y ylog Aanzicall euluall sl qiely

S Al Jle 3oty 13l 1 Ly
JI0 a6 0B g ety 2 JI5 (ye plladll 1o S aSIall 2
" Galadt” Grially ool 5 Ran G5tcan 3505 )

t(aud I (GGl g pasmall Gledss mowdld (Sed
(Third Party Inspection) ¢ 3B (o, Wl 2ad ol aus —
29 el 395 g agdy all culausdl oo g TPI Lage iy
(e LasYl pdse ol el oy aliall paiaiia jiide

( Non-Destructive Testing) a@Ms¥! y& culiogmall calaus -
daastl g3 a L@T_fﬂ‘z}}e Gl el a9 NDT Lage i w g
alaall Jie ol Lzl g ol gl 2 el elaall HLasly
2 alalll Al pamdd igeall jugwaill ol Geles¥l g atlly
e B das




|

|

|

|

i

ol

Jalaa 2y (Ruelivall 1ols) poolad) 2 3l o lad ¥ 5,8 Jlaind 303 s #5005 (e g - Jlnd! 128 2 Siga dad sl (e
Jalan 2 cnlaladl Zadas iy a5 5o Ly Le 31 a a9 3915 Biluall oISy Jiizall 2 cile llaai¥l 3L L 5 e liwal ZLuY)
el 5 bl I Y

gl LysS gl sl il ¥all o3l LSy elis ab ly Busgand) 2 pamally tanll clous pliad () Late ASAL gl i
(Gola 5185 Tue Liaadl oyl aldl 2 Alai¥I)

HH|JLMIJ|@FJIJ—L¥4MIJ‘WI

A L
k 507 s g "’)

e S RIS STt 20T (b ) Wia s ol a3 Juals
AR e a i Slia eSag adlatl al , ) e NDT &
< £ t <t | - Satiay :
Lgualsge Jualsy oulS il agaig Alatie dg> ua g ¥ i © Jﬁ . C_‘ “rﬁ
API&Q—"J—A‘»‘&@‘:‘M‘%&% M%m&mﬂb‘“ TPI Lidae
9SS ‘z,.‘dlj sl o0 ealgs
REoR Omgaies 33| il yil Bas SIS il Juals
Gl Calss
S5 .. olad!l pnaaat! slaiel
25 ¥ it sz ‘_'LG:’ (freelancers)
J}jﬂy MEMQLP Eﬁbl‘ Fl)..jd.ul\ .)LAJ.C“

m 02021 ujlo _ 21442 c1aj (107) aaell



e CUAT g ot ) pg Y e dage 2 (53S0 0L
2 TPIALeny agd O dueliwall Joull 2 Lalai¥ (ay
T s s s in] Guitige Tuoluasdl gL adl
Bl llaze 2 Jelall gz g ol slaall 2 5, Sl
o yioell inall oo Headl 3ga 2 Jio W ¥ (A g9l
O g g aLall sy diigas ying (s21g 4l

B lalge aiS 2 Uasl 13 deal yuuiny

1 214N g ASat J ottt

commall g il gUad o157 5392 ) 1ol Caugll
Crwidgl! (o Gaalamll ol pladll oo 1 A gl
(omasacald Lidls dlaz i ALEG K 12g) onially

2 JalS Can o I sl pLazll 1 3y 2 ol a8l s
Lol el o il dag Ll il 9 2103
Lns Wlae (e ol Il 5 2alal ol wl le
e Agll il 9 aBg5 (gu Al i 108
20 g pwiiga (o palinllg ol A s
1 o g landly cragaaadl 593 N1 12m (g% Luled
il 5aB A g sl egiellatwl ool &g i
&l 09t a5 B3 (90w Aeliuall a2 L ally

.;‘fﬁlM@b
13z 9 Ladll Laa (e casgacal) ol D523 0l s
Bl 5all dgalsa ga £33 5ol galgs @al aslsas)ls
STl dnsey gl ) s gecapnall 1M A gl




7

ﬁ_ = __% o

B -

Ot a2 dlladl alS, &l o ai 59 Jaaliy
O LSl & el Ll 5 5 Lgi 38 e ool Ay
s Gl ALl 2ol 8 (3583 Ol 3531l 0208 3933
5yl 1 35La¥) 5ua pdally g cp Laall el olin
llg Il 12 2 B 3ganall o€al 5T LgShias 3l Alglall
L salann (S

onigh gLl 12 a2 LS -5 e 555l
33lias (rga 53 2,51 Il Lgd (398 ulcun
23392l (Gynn g9 Cmaga—call naddll g Cresigall
5Ll Ao lall IS ol g LY Jolang gyl il
el asle lazy!

02021 ujlo _ 21442 c1aj (107) aaell

>

oglme B g ssmmas oo coma el

ESEC P UPRISSE TN VN1 P P Y
35159 e Guadidly Loy ) allad L] 9 e Jlamll 20 cnlalall
orliall ey sl ¢ Lae ¥ (5Lt
il i Al g g mmall el al 2wty L5l
sagx Hlaslalel palgenl i all 3og > g 4l
CARVPRPYP PWECTIN- L ORI REN (P35 TOP
Ll g e il dgad! (ye Laslaie! S amall
i il gl g3 alall Aalai¥ culbal 5l o g
B alall IS, a0

G—Butd @lelya| gy eldiel) dc il LA



anlaiayl gSbuoll cliy ciliglgl

supell Al ddhnio aa

Oldast alilse 53 p3bs) -4

Jgol juell Jgaa o JAwoll plialg dilyall dlgauug yuoull jgig digaill ref
daay bo éaaliio JUA Jog .guyell adall adhio na laic Jjldl weall o
wayino Jady guaiioell dileiw)l gga p@wail cLLLIIJLauuLLIIG.oLcdnﬁJdD

dolell avall gale pilill Loyl Ji aiioll wlenl héa guyl elly sal

Lo cLgMhumgigbonsnll (o 33 -l Cilgandl (ye el 1
S 1 3 5 5 oy Al e Bilao Ayl e iy
Blaall Gl 3305 @i wlddy Aoiuad allabie
e Wlees Bralio sl plad e Jpums! Jio i Lacliely
Miiua g cdapdall Gudd 350 dalistl el jsaatl 2ol sl i
v S Jleal o1 Bl all s Liel Jas Lo i g puzma (ronS

3lie e Al lgien aa (Sl Jgo Lasie
Laga Lo oty o pall il A slaia o) g all oy s
Cra 311 ¢ SLYID Busha 115 Lally Calindlg 3,51 5ol
Ol el 0l Aataitl oia e alil @ il Losag e el

ol Jals s Tgall i 151Kl o8 Bgill Ol B 00 98 Lo
8 iy puedd! shg cnm eSOV ele s clpa Joiag
(eaaills 33 Lgd Tl anll Usgwoy (g @byl (yo
PP S PN PR P (U B EN PRSI
A Ol sl Ll Jie 20l gaisdad po pamially
o o Mgy Rl el | Tl 3,85 s oo das S
gl (&M)Mlsﬁb;miuwwbwbyﬁl
Bl 2 e dalin e (oSl S Balai¥ aaat 5

alales @435\ Elalamd! 3,38 9l &3S pe ilasa 49.L_‘4|;31

JS ‘gMJS.JuQ‘st:'.\ aﬁlda“u:o.j ‘3,5.13:2“ é‘}l_u.n%




sl Gle aalod LY Lgie 5L aue comy ¥ S5 5L
tll oo 2 el iat Lgiagom & illy 0 p0e S5
:Lasgiy waly

elygSIl slge @

ALt slga @

AUl J3all slge @

celuliadl slge @

Lalgdl el i e

Al Jalatl e

Sl S5l 31,11 ol puelS @

JB1 18 )L | 7 gauna ¢ Ly 31 50 Ao ,GL0 3 gicddf ol
P ALY ()BT Aoeflio il (1955 (5 (rad W g Bag
ablandl slga @

RSP PRSI PN PP )

Leelgils 3,L¥1 o

AT el Gl e

cow M Al A e

el iy

cilalasdl plad @

Alualt 215 g pautly @Sl (LAY (-Sae 351019
» ALt

Ay p puall Lol cilaliss @

A HL clelesd) sue @

el a1

guall cLad) @

cdaall clall o

bl oLl o

By puddl srasdl by el yeSoudl Ll o

Ohadll Cals Bileo @los alagiualy wlacdl 2l oLl
delyy cde lglag wly ol sl claltl cLall o

RETRESY

5l 531 o0 g 1 (ST daslas il 43l oia (ysS5 1B
Gl o 1By Aas Al At s (o (San Ml 3 S0
a8 ol coniag o ST ¢ o J e 2 S
il cl32 ¥ e LgalSinly Al Lgiallaiy gty puedd!
3 S il lis Gle GliS i gtz O i o Vg (Sas
Agas i (S g L ilaiol e (I

02021 yujlo - @1442 waj (107) yaell

By« peall Sina sl Caidy Ggallaty ISl 2lle
copmeaizel by ke W g Ja g el Al e 5 3SI ls
DU ST el 2 oSty yagull 2 By 1M 2
Asie Loy 5015 e gl Gl le Ol Yl @lana 2
2 Ui gy e olins o anill slanl o Cawgll o <8
O eJlgal g il ey By Ll oo e Al o IS
OSLll 2 s Uas T (e S5y Lo Balieis ya b yud Lgails
SV [ PN O S A L PRV B (A A |
el @l g 2 Agall S35 goadl (ye il 12
dal yinly laloll ey sl IS ud iST (s Lidl 368) s Liill
ol Slaazal

elaill (e Dhully s I A wwtigll CISU ol @2
523 O Lo o iy e Ll 39S Gl (e (o o
e ol didd ool le LSV el ol
BLAT ey 350 oI I w¥l 539 ¢ Jossal | g
cabegrad) e el Gy edog ) sty sldlaill (e La yu g
@boglg¥ HLast 2 diae ua CILIE. e il CSlSh ST
OSe @ Ol Baalua® g 3 puaiall (SLcwall oISl dayg iy
UL g llay Gl

a3 Al ghuag Aol HLan T 2 4y gl CSISH 2SS o)
3yl 233l 50 Gl 6ol of i Aaa ¥ e B el Caisall
el 3518 Lo Mia ¢ (iingal g iingll Joomin I3 yudy i oSHI
VTP PRV k| O L RY PN PN P PP N
claololl By Lays ) Apael

DIy 3 s gl Jage sy S sl oy LU
OIS (g o el aniy Yy UL ol 51 )3 eal yie Lays
el dms y I dal o) 0685 o) Cemg Lo 3dle daIS
Loy oilaolgey wiliaS Jolux Lgaey aplS cil lalazll
crlasll o tglatl ey 0galSS ST O ion g 3L
Ala a3 3La e clide Ja elid IS el SLauy
sl Lnily ccadISall da o Lyl poimpll 120 2 Linas
Slaltial (sSag dllaiy dilus Jgu oo s g po (S
Y a5ll1 IS e sl ¢Sl 0095 O 359 il pund eyl
1 O5SI a9 gll sy ATy 03150 03985 (1 359 il
50t 3gamys Beaslil) Aol Bugls ¥ 5 33wy (o
. alea dw U3 S 33500,

iad Al 3agandl ol s el il slgag A yuall s9idl Ling



T

| pladiul,

apwbwVl Jaball gle alball ga JgVl gy guaai Ll cligl dclin aalgi
.8)ganioll Gyallg jguallg ailiell aMin] g pro)i all aalall jAllg . dolaiwall
utle ngini Lail V) aladall sl oll 1@ dilwall wiei eligdl gyl i 1_dg
adlhallg allaill (nle glaiyl na glaijl gl (13§t loo 8ju8 dtigiys & ony

o2 Lasiiaall 3lall STy cnllaill s ol G (e
Ll el e 0065 0 cms Al

ladall i Gl Ll gl @) ol JBL s e
JSLg! oLl puicatt] 301SLa) AL 301 (ya g3l
Blaa p 31 gt o IS pag < pand) (ralng A s L
iy (35031 a1 G35 Bl (i 7V 553 (52 J3ins
005 3alel ¢3Sy Yy cAdgll EaLYI WIS )

yoeal] Aulma 3l s Uil e olcadl 2, 5l sliel a3y
Bl y 31 I LY S lmaYlg o dally Ciglall J-a
Glea b digal P18 LS Al Lzl (e spaall LS
iouleSS Analr 2. 2 b e 2 Ll allwhhudl s

SAhjm))meﬁmw“M%wJ}m‘H}Bﬁﬁj
NRECHIVTEYPE RO (R WCUIPE POCEAPE PN ES
ol il pLaia ] 2 Alalodl S oLy sLa VI 45305 Anylls
(YT Guda i) A8 pe ¥ A5 eI A naand! pai3e 2
Mlﬁk}w%wﬁu'@ﬁ'\“’wﬁﬂmgﬂl

alall puslgll ye
canlil o, Bl 2wl eoaldl 55 Sall glag
5 W iue 5 Ll e bt i) 3l ol o il
o Ll mil Il ot Ll s Jomg ol 3 L1
e Lubatl oo @y Lo Ll (ool g Rado s Aads JS gl Ly
gladll 1 a hosi2 ozl faa oy dBy . alal a5




®

<151 a8 38 el i il S e ot ngs pulB il usSa
A sSae olads 1 Lgals e gl

s Jaiomy dadil 0l (e STl o 201 Botasdl IS
Slgtt Uiy el adall ¢y Jamta o 4T (iny Lo e Syl
Slly oy Jfe s Ll 2 Gl g, 23
Onlallda s (gt Ll 55 e I3 2 Suelvually d 13 La)
O dail dzmla i Gle A pgll @ladall i sk e
0igrg e g dall Bl yuiny B Lo pgillg el (ol aial
O3 Canis Jami o3 S 3L ol (gim L1 glal 25
@y i) G yall dalad (B Jaall yud oalall da s
(g oL HLas Y S La g g T e Al ! 2 1
A B Linl s GISAY 508 Bl yiell oy 3 e gy
JSLegl oiaa SIS 13 L 28l bl pazmy 50l® ol I3
Leer Y Lagadgs LeS Al Ay on 3La¥1 25M5 3 cgall
3yzmag e yugaidl Balel LSSl s Aigs )SI Aandl Gum ya
£ Lol 40180l g o133 e LiasSU (il 3 3500 @gatd (3585 O
LuaS BLASTLY (gble @ag ¢ Aulmll A 0l aluzi by
R | EM RS FU I PRV RES I

A0 oY A0l ST daant! ¢ yuall

02021 gujlo _ 21442 (13 (107) rxell

slomyly elyell I Aeladl Clae 3alel 5o LS ySa ols”
S ISPV SO (PEWECIE EA

O sl ol Ll 23 el 3 30l it el ol 3o (o
ISl (ym s Lo e Lidl g M g g N L
pnatll o5 sl big il Joag Al 51 Y1
2o b (e g 2 ant s o (S By e Bl
gl i ol el plans e B U oY)

T2t Lgauiad 1 gl clide 303 e 33Le & il i 5
e gy Sl gl e Llall Bygnall a ailall o
Y gl Aadall cod ¢ (i)Y 3 piat Cleall Ll
Jolatl 5 Sa L Lgaslls 4,501 Laay g1 opdall 5o
Ll g e 2 cogin L L slital oSS0
S| Ao e 531 e liae pams gt Ll Ty
Al Ay in B 28l ne sl gan 33U @ity S L
IMS (e Uggra Ll @y (aadl Lgiinnn daid 5 G omy
S LaMiat o tizes 3,301 ¥y L s las¥1 335 & syl
sl degazma e Jy il 5o Lgaan gl g35ll v
AWL3 =L slge 11 3,30 e 95 6T 523 0 LeiSen A8LeeS
8 s sl Sk gl b i ellin (e e ldall



References

1. Pemsel, S., Wiewiora, A., (2013). Project management office a
knowledge broker in project-based organisations. International Journal
of Project Management 31, 3142-.

2. Australian Property Institute and Property Institute of New Zealand,
(2017).
ANZRPTIP 4 - Development Management.

Technical Information Paper - Development Management.

3. Klimczak, K. (2010). Determinants of Real Estate Investment,
Economics & Sociology, Vol. 3, No 2, 2010, pp. 5866-.

4. Hobbs, B., Aubry, M., Thuillier, D., (2008). The project management
office as an organisational innovation. International Journal of Project
Management 26 (2008) 547-555

5. Esquierro, J.,, Valle, A, Soares C., (2014). Implementation of a Project
Management Office in a Public Sector Organization: A Case Study
Involving a Sanitation Institution. International Review of Management
and Marketing. Vol. 4, No.1, pp. 112-.

6. Hubbard D., Bolles D., (2015). PMO Framework and PMO Models for
Project Business Management. PM World Journal. Vol. IV, Issue 1 -
January 2015, pp. 122-.

7.Miles, M., NethertonL.M., Schmitz, M., (2015). Real Estate Development:
Principles and Process. Urban Land Institute; Fifth Edition.

8. Wiegelmann, T., (2012). Risk Management in the Real Estate
Development Industry. Unpublished Doctoral thesis, Bond University,
Australia.

9. Al-Maghraby, R., (2011). How to establish a Project Management
Office (PMO). PM World Today. Vol. XII, Issue V, May 2011, pp. 113-.

10. Graaskamp, J., (1989). Fundamentals of Real Estate Development.
UL1-the Urban Land Institute. http://morris.marginalg.com/GREM_
RE720_MoreFiles/Urban%20Econ%20Graaskamp%20ULI.PDF

11. Developing a Project Management Office in the Department of
Energy, Energy Information Administration. A supplement to the report,
PMIAA: Strengthen the Government Delivery Foundation. (2019) Project
Management Institution, Inc. https://www.pmi.org/-/media/pmi/
documents/public/pdf/case-study/pmiaa-eia-pmo-maturity-case-study.
pdf?v=8fd735b8-fc 164083--a9a51539-a64743af&sc_lang_temp=en
12.Oliveira, C., Tereso, A., Fernandes., G.,(2017). PMO Conceptualization
for Engineering and Construction Businesses. Procedia Computer
Science 121 (2017) pp. 592-599. 810- November 2017, Barcelona,
Spain.

13. HOBBS, B., AUBRY, M., (2007). A Multi-Phase Research Program
Investigating Project Management Offices (PMOS): The Results of
Phase 1. Project management journal, pp. 7486-.

14. Hill, G.M,, (2008). The Complete Project Management Office
Handbook. 2nd edition, Auerbach Publications.

15. Chuah, F,, Teoh, K., Ting, H., Lau, E., (2016). A Behavioral Approach to
Modelling Strategy Execution: The Role of Organizational Support and
the Moderated Mediation Effect of Engagement and Communication.
International Review of Management and Marketing, 2016, 6(S8) 217-
225. Special Issue for «International Conference on Applied Science
and Technology (ICAST) 2016, Malaysia».

16. Kohlhepp, D.B., (2012).
Presented at The American Real Estate Society Meetings St. Petersburg,
Florida, April 21, 2012.

17. Nicholas, J.M,, Steyn, H. (2012). Project Management for Engineering,

The Real Estate Development Matrix.

Business, and Technology. 4th edition, Routledge.
18. Apanaviien, R., Dauglien, A., Baltramonaitis, T., Maliene, V., (2015).
Sustainability Aspects of Real Estate Development:LithuanianCase Study

of Sports and Entertainment Arenas. Sustainability 2015, 7, pp. 64976522-
19. Salameh, H., (2014). A Framework to Establish a Project Management
Office. European Journal of Business and Management. Vol.6, No.9,
2014, pp.1926-.

20. Khoori, A., Hamid S. R., (2018). Project Management Office and its
Impact on U.A.E. Public Sectors: A Literature Review. SAR Journal. Vol.
1, Issue 4, pp. 155162-.

21. Keating, D. (2009), <How does the project management office
(PMO) deliver value to the organisation?> Unpublished master>s thesis,
National University of Ireland Galway, Galway, Ireland.

22. Linde, J., Steyn, H., (2016). The Effect of a Project Management
Office on Project and Organizational Performance: A Case Study. South
African Journal of Industrial Engineering. May 2016, Vol. 27 (1), pp. 151-
161.

23. Costello, G., Preller, F., (2010). Property Development Principles and
Process - an Industry Analysis.

24. 16th Pacific-Rim Real Estate Society Conference Wellington, New
Zealand, 24 to 27 January 2010.

25. Bulloch, B., Sullivan, J., (2010). Information - The Key to the Real
Estate Development Process. Cornell Real Estate Review, Volume 8,
Article 12, pp. 7887-.

26. Okumus, F., (2003). «<A framework to implement strategies in
organizations», Management Decision, Vol. 41 Iss 9 pp. 871 - 882.

27. Mariusz, H., (2014). Models of PMO Functioning in a Multi-Project
Environment. Procedia - Social and Behavioral Sciences 119 (2014) pp.
4654-.

28. Crawford, J. K. (2010). The enterprise PMO as strategy execution
office. Paper presented at PMI® Global Congress 2010-North America,
Washington, DC. Newtown Square, PA: Project Management Institute.
29. Gehner, E., Peek, G.J., Real Estate Development Strategies and
their Impact on the Risk Profile of a Project. https://www.irbnet.de/daten/
iconda/CIB16206.pdf

30. Aubry,M., Hobbs, B., Thuillier, D., (2007). A new framework for
understanding organisational project management through the PMO.
International Journal of Project Management 25 (2007) 328-336

31. Unger, B.N., Gemiinden. H.G., Aubrey, M., (2012). The three roles
of a project portfolio management office: Their impact on portfolio
management execution and success. International Journal of Project
Management 30 (2012) 608-620.

32. PMI (2013), Project Management Body of Knowledge A Guide to
the Project Management Body of Knowledge (5th Edition), Newtown
Square.

33. Hobbs B., Aubry, M. (2008). An empirically grounded search for a
typology of Project Management Offices, Project Management Journal,
Vol. 39.

34. PMI, (2008). Organizational project management maturity model
(opm3®) 2nd edition, PMI.

35. Hill, M.H., (2004). Evolving the project management office: a
competency continuum. Information System Management, Fall 2004,
pp. 4551-.

36. Dai Ch., Wells W.(2004). An exploration of project management office
features and their relationship to project performance, «International
Journal of Project Management», Vol. 22.

37. Geschwender, A. (2010): Real Estate: Principles and Practices, 8th
ed., Cengage Learning.

38. Millhollan, C. (2009).The journey to an enterprise project management
office. PMI Global Congress Proceedings. Orlando, Florida, USA




location, fields of development, exit strategies, and
stakeholder's nature and requirements.

PMO chartercan be considered as a saledocumentthat
will sell the PMO to the organisation. It shall contain
the PMO vision, mission, objectives, success criteria,
scope, time frame, budget, stakeholders, performance
gap with the strategies to bridge the gap, expected
challenges and integration process. This document
is very important as it defines the product (PMO) to
be created within the organisation. Once approved by
the stakeholders, the PMO implementation process is
started.

4: Approval Phase

Once the PMO charter is completed, it's important
to secure clear approval and support from top
management (Board members, Chairman and CEO),
without this, the PMO success is not guaranteed. All
literature emphasises the importance of the approval
and support of the top management.

5: Execution Phase

After guaranteeing the top management approval
and support for the PMO. The execution phase of the

I Ill H
AL-MOHANDIS

PMO development is a straight forward process and
includes: 1) recruiting the PMO positions as in the
organisational structure, 2) design and implement
the PMO process, 3) preparing project management
methodologies and polices, 4) implement the project
information system and 5) identify KPls. Some KPIs or
performance metrics for the proposed
PMO are:

1. Projects delivery vs. schedule,

2. Stakeholders satisfaction,

3. Turning risks to opportunities,

4. Precise cash flow forecasting,

5. Cost performance vs. budget,

6. Timely availabilities of projects updated
information,

7. Minimising change requests

8. Earned Value,

9. End users feedback.

Conclusion

This research has defined the PMO in real estate
development industry. It also described the real estate
development process and indicates the complex
nature of the development process. The third pert of
this paper is a proposed framework for implementing
PMO in real estate development industry.

The efficiency and success of the PMO in the real
estate development industry depend on the PMO
location in the organisational structure with enough
authorities and support from top management. The
functions and roles of the PMO in real estate are very
important in the organisation effort to achieve overall
operational efficiency. This research proposed a
framework for implementing the PMO in the real estate
development organisation. If implemented properly,
The PMO would eliminate or minimise the problems
usually associated with the real estate project
development lifecycle. Some of these problems are: 1)
project delivery delays, 2) cost overrun, 3) bad quality,
4) unsatisfied stakeholders, 5) low quality reports, 6)
unable to track projects status, 7) unpredictable cash
flow, 8) untraceable scope changes, 9) absent of risk
management, 10) lack of internal coordination, 11)
reactive response to project execution issues, 12)
inefficient resource allocation, etc.



and forms, the PMOs that have the greatest impact on
their companies, also have an influential structural
position within the organisation, and present them
selves as an executive-level management business
function (Hubbard and Bolles, 2015). It is very true to
conclude that the higher is location of the PMO in the
organisational structure, the higher is the success rate
of PMO.

3: Design Phase

Aubry et al. (2010), found that many organisations
implement PMOs without a clear direction and vision
of what role they want the PMO to play; they simply
adopt existing PMO archetypes without considering
organisational needs. The proposed functions of the
PMO in the real estate development organisations
may include:

1. Monitor and control project performance

2. Report project status to upper management

3. Develop and implement a standard methodology

4. Implement and operate a project information
system

5. Provide advice to upper management

6. Coordinate between projects

7. Ensure due diligence on projects execution

8. Prepare budget for projects

9. Risk management

10. Cost and time control

11. Manage the quality system

12. Manage internal and external stakeholders

13. Allocate resources between projects

14. Participate in strategic planning

15. Manage archives of project documentation

16. Conduct project audits

17.Recruit, train, select and evaluate project managers
and project teams

In designing the proposed PMO, there is no attempt
to select a type for the PMO, its function assigned to
it that counts, not a specific type. The efficiency and
success of a PMO depends on the choice of functions
to be performed by the PMO and their relevance to
the organisation operation and goals (Oliveira et al.,
2017).

PMO organisational structure may
include the following specialities:
Planning and time control manager

Cost control manager

Quality assurance manager

HSF Manager

Risk manger

Document control manager

Procurement control manager

Reporting manager

© ©®© N o o MDD~

Stakeholders manager

10. Business analyst

The PMO organisational structure is designed as per
the company needs, projects size, projects geographic
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own strategies and methodologies for executing
their development projects. The level of maturity of
these methodologies varies from one organisation to
another. Analysing the existing methodology will help
inidentifying the gap in the organisation’s performance
and help in tailoring the proposed functions of the
PMO. The functions of the PMO shall align the projects
performance with the organisational strategies and
goals. Most PMOs mistakenly focus only on defining
methodology, processes, and templates without first
focusing on understanding the organization’s vision,
strategic goals, business objectives, culture, and
departmental interdependencies and relationships
(Millhollan, 2009). Aligning project-management
methodologies and processes to organizational
strategic objectives is not only important to ensure
PMO policy effectiveness, but also is crucial in
ensuring vital senior-management support for those
policies and procedures (Salameh, H., 2014).

Gap is the void that exists between the current
practices followed in executing development projects
and the optimal practices that will achieve the

organisation goals. It is very important to identify the
actual gap carefully, because the bridge that will fill
the gap is the PMO. PMO vision, mission and goals are
all designed to bridge the existing gap.

2: Planning Phase

Planning the PMO development requires identifying
the PMOQO's vision, mission and objectives, it also
include identifying the location of PMO in the
organisational structure, and identifying and detailing
the relationships with the internal and the external
stakeholders. This process is very important in
developing an effective and successful PMO. It's
extremely important during the planning phase to
fully understand the organisation vision, mission,
and strategic objectives. Understanding the internal
and external communication and interactions of
the different department and business units is an
important input to formalise the PMO mission, vision
and objectives. An example of PMO mission statement
is: “To deliver the development projects on time within
budget at higher than expected quality”.

Although PMOs are seen taking as many as functions



While effective PMOs share some key traits, there
is no such thing as a standard approach to PMO
development (Hobbs, et al., 2008). Implementing a
PMO in real estate development organisation is a
project in itself with much effort in initiation, planning,
execution, monitoring, and control processes. PMO is
an organisational unit that requires a change in the
organisational structure when it is first introduced. In
its development, it is essential to identify the purpose,
objectives and goals of the PMO, its stakeholders,
requirements, scope, budget, resources, and timeline.
Establishing early alliances and drawing a PMO
charter, communication plan, and transition and
execution plans to embed the new PMO in the existing

organization are also equally important, (Salameh, H.,
2014).

Exhibit 4, illustrates the framework of implementing
the proposed PMO in real estate development
organisations. The real estate development industry
as discussed earlier has unique characteristics and
these characteristics should be considered carefully
The

proposed PMO framework consists of 5 phases, each

when introducing and implementing PMOs.

with processes necessary to achieve the deliverable
of each phase. Each phase is executed within the
organisation’s strategies, mission and vision. Each
phase should achieve its deliverables as defined in
the best practice of the related Phase.
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Exhibit 4. PMO implementation framework

Introducing the PMO to an existing organisation
requires readjusting its organisational structure to
accommodate the PMO and its operational flow. The 5
phases of the proposed PMO are detailed hereafter:

1: Analysis Phase

The main purpose of the analysis phase is to analyse
and understand the organisation vision, mission,
strategies, goals, relations between its business

departments, its operation model and its management

style. Identifying the gap between its current
performance and the expected performance is critical
in designing the proposed PMO. When an organisation
explores the benefits of the PMO, it is mean that
the organisation realises that its current executing
strategies need to be optimised and improved.

All real estate development organisations have their
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That is in addition to cost overrun due to the delay of
delivering the real estate product.

The development process starts with a development
concept raised by market needs, society requirements
or prediction of futuristic demand due to change in
economy. The three pillars of the development are: 1)
Capital; 2) Land and 3) Development Concept. The
3 scenarios of the development concepts are: 1) a
land looking for a use, 2) a use looking for a land or
3) a capital looking for an investment opportunity in
real estate development industry. From the birth of
the concept to the delivery of the completed facility,
is a long and complex interrelated processes and
phases. Exhibit 3 shows the project life cycle process
in atypical real estate development endeavour.

The development process described in
Exhibit 3 consists of five interdependent
phases, namely:

» Concept and due diligence
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* Planning and project management

* Design

* Construction

* Handing over / operation

An organisation my follow different phasing depending
on many variables such as: 1) size of the development,
2) nature of the stakeholders, 3) applicable regulations,
4) location of the development, 5) environmental
requirements, and 6) capital availability. The dynamic
nature of the development process requires that the
phases described in any development process model
are overlapping and parallel in most of the cases.
Fore example, a developer may choose to follow
design built approach, in which the construction starts
Another
example is, the sales/ lease process may start at the
design or during the construction rather than waiting

in parallel with the design development.

for completing the construction to start the sales or
lease process.

Exhibit 3. Project life cycle process model in atypical real estate development

The PMO Implementation Model

Organisations usually consider implementing PMO
when they realise that their projects performance
are below expectation. Symptoms are: 1) project
delivery delays, 2) cost overrun, 3) bad quality, 4)
unsatisfied stakeholders, 5) low quality reports, 6)

unable to track projects status, 7) unpredictable cash
flow, 8) untraceable scope changes, 9) absent of risk
management, 10) lack of internal coordination, 11)
reactive response to project execution issues, 12)
inefficient resource allocation, etc. Effective PMO is
perceived to eliminate all of such pitfalls.



In this paper, there is no attempt to classify or typify
the proposed PMO or follow the maturity model
proposed by the PMI in (OPM3®). The reason for this,
it's assumed that the PMO would receive in real estate
development organisation all the needed support
and be granted the required authorization from the
top management that would enable it to perform and
accomplish its proposed functions. An organisation
working in real estate development would support
any concept that will help deliver projects on time,
within budget, quality and maximise the value of
the investment. Atypical real estate development
organisation has in its organisation structure
departments for projects execution, engineering,
procurements and development. These departments
are usually works in silos and most of the time are
coordinated and managed by a Vice President.

In this paper, a set of functions will be selected for
the proposed PMO model as they the most needed
and missing practices in the real estate development
organisations based on the practical experience of
the author. Functions, high organisational structure
location, authority granted and executive support, are
the most important success factors of the PMO in the
real estate development organisation.

Overview of the Real Estate Development
Process

Real estate development is the process of investing
capital, time, material and expertise to transform
a piece of raw land or changing the usage of an
existing property (facility) into a usable space that
meets the demand of the tenants who are then welling
to pay money for using it over a specific period of
time. The value creation of this process is achieved
by providing a usable space that meets the market
demand at competitive price while it is profitable and
sustainable. The transforming and usage changing
processes in real estate development are achieved
through initiating and completing successful well
coordinated projects within 3 parameters: 1) shortest
time to market; 2) within the specified budget; and at 3)
highest quality. “The development process is our most
challenging manufacturing process because its sub-
systems are complex and because it is the instrument

of change which affects all of a community and a
society” (Graaskamp, 1989).

“The most prominent characteristics of real estate
are that it is tied to its location, it is heterogeneous,
it is scarce and it has limited substitutability. These
factors have far-reaching economic, legal and factual
implications. The geographic location alone frequently
determines the most likely use as well as the physical
and / or structural possibilities, and the value of real
estate is largely determined by external factors such
as the condition and the possible uses of adjacent
properties as well as the infrastructural facilities
provided by the public sector” (Wiegelmann, 2012).
Projects in real estate development
have some unique characteristics:

1. Multidisciplinary efforts of diversified experts.

2. Long term life-cycle processes,

3. Highly dependent on regulations, and environmental
requirements,

4. High risk impeded in the project development,

5. Highly dependent on economic health,

6. Diversified stakeholders,

7. High volume of capital required,

8. Operate in high competitive market,

9. Require high level of innovation in all of the
development phases,

10. Require intensive marketing and selling efforts to
lease or sell.

11. Long terms of realising ROI,

12. Require extensive coordination, stakeholder's
satisfaction, professional finance and risk planning
and management.

13. Require high level of engineering, construction,
financing management.

The nature of the real estate development projects
requires strategic planning and sound market analysis
in advance (Geschwender, 2010). Analysing, planning
and delivery of each phase in the development life
cycle is crucial to the success of the development and
require sophisticated project management techniques
and methodologies. If a delay occur in the delivery
of any phase, it is highly possible that the completed
product (property/facility) delivered to the marked
during rescission or changed marked requirements.




Hobbs and Aubry (2007), found out that there is
a significant variation in the structure, roles and
perceived value of a PMO. This can be attributed to
the diversified nature of the projects, their values to the
parent organisations and to the varieties of functions
assigned to PMOs. Structuring PMO in a standard way
is in fact complex and experts agree that “there is no
one -size -fits all” approach, (Oliveira et al., 2017).
According to the PMBok Guide 5th edition, there are
several types of PMO structures in organizations,
each varying in the degree of control and influence
they have on projects within the organization, such
as: (1) Supportive PMOs, that provide a consultative
role to projects managers by supplying templates,
best practices, training, access to information and
lessons learned from other projects. This type of
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PMO serves as a project repository. The degree of
control provided by this PMO is low; (2) Controlling
PMOs, that provide support and require compliance
through various means. Compliance may involve
adopting PM frameworks or methodologies, using
specific templates, forms and tools, or conformance
to governance. The degree of control provided by the
PMO is moderate; and (3) Directive PMOs, which take
control of the projects by directly managing them. The
degree of control provided by the PMO is high.
According to Hubbard D., Bolles D., (2015), the majority
of PMOs fit into one of seven different categories
or types as shown in Exhibit 2. They continue, it is
usually the purpose of the PMO within the enterprise,
rather than the application of any particular standard
or framework, that determine what title is utilized.
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Exhibit 2. PMO Roles, Responsibility, Accountability, and Authority Matrix (Hubbard D., Bolles D., 2015)




What is PMO?
There are many definitions of the PMO depending
on the functions assigned to it and the location of
the PMO in the organisation structure. As it stands,
there is no global standard or model that define and
structure the PMO (Salameh 2014). The PM Institute
defines the PMO: (PMI, 2013), *‘a PM office (PMO)
is a management structure that standardizes the
project-related governance processes and facilitates
the sharing of resources, methodologies, tools, and
techniques. The responsibilities of a PMO can range
from providing PM support functions to actually being
responsible for the direct management of one or more
projects”.

PMI (2008) in (OPM3®) has defined the Organizational
(OPM) as
management of projects, programs, and portfolios
with

Project Management ‘the systematic

in alignment the organization’'s strategic
business goals. The purpose of OPM is to ensure
that the organization undertakes the right projects
and allocates critical resources appropriately. Next,
OPM helps ensure that all levels in the organization
understand the relationships among the strategic
vision, the initiatives that support the vision, and the
objectives and deliverables.”

PMO is precisely defined by Dai and Wells (2004), who
described it as an organizational unit that provides
project managers, project teams and functional
managers with access to the principles, practices,
methodologies, tools, and techniques that are used for
efficient and effective project management

The functioning of the PMO should be considered in
terms of its location and position in the organizational
structure and the tasks that it pursues. The most
important thing, however, is the value that a PMO
creates for the parent organization, Hobbs and
Aubry (2008). For the purpose of this paper, PMO is
defined as: an organisational unit responsible for
standardising and applying the project management's
knowledge, best practice, processes, methods, and
techniques to all investment projects undertaken
by a real estate development organisation. The
purpose of PMO is to ensure that all projects are
in line with the organisation’'s strategic goals and

are delivered within time, budget and the expected
quality. Another dimension of this definition, is that
the PMO is responsible for establishing a sustainable
project management environment. It's very important
to exclude project execution operations from the
definition of the proposed PMO definition.

Depending on its role, organisational location and
assigned mission of a PMO, it performs a range
of functions, from providing a standard project
management methodology to be followed in all
projects in an organization to coordinate recourses
across projects to achieve strategic business goals
(Hill, 2004). In a survey performed by Hobbs and Aubry
(2007), they found 27 functions usually performed by
PMOs, they are listed in Table 1. As per the survey,
not all functions are performed by every PMO, but all
of the functions identified in the survey were found to

be important.
% of PMOs
PMO Function Where
Impartant
Report project status to upper management B3%
Dewelop and implement a standard methodalogy TE%
Manitor and control project performance 65%
Develop competency of personal, inchuding training B5%
Implement and operate a project informathon system 0%
Provide advice to upper management B0
Coordinate between projects 59%
Dewelop and maintain a project scoreboard 58%
Promaote project management within organization 5%
Monitor and control performance of PMO S0%
Participate in strategic planning 49%
Provide mentoring for project managers 49%
Manage one or more portiolics 49%
Identity, select and prioritize new projects 48%
Manage archives of project documentation A8%
Manage one or MOMe Programs A8%
Conduct project audits A45%
Manage customar nterfaces 45%
Provide a set of tools without an effort to standardise A%
Execute specialised tasks for project managers. A%
Allpcate resources between projects A0
Conduct post-project reviews 3%
implement and manage database of lessons leamed 34%
Implement and manage risk database 29%
Benefits management 28%
Networking and environmental scanning 255
Recrit, select, salaries for project manager 22%

Table 1: PMO functions in decreasing order of importance
(Hobbs and Aubry, 2007)
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up starting a long process that results in a major
physical asset to generate profit to the shares holders.
In addition; the risks and uncertainties in such an
environment are high and require highly systemised
methodologies to manage these endeavors.

Areal estate organisation like any business is presented
continuously with many challenges, opportunities
and uncertainties. This requires an efficient vehicle
to analyse, prioritise, align what comes in its way to
decide what to work on and what to invest in and what
todrop. For this reason, organisations invest heavily in
developing strategies and plans. Strategies reflect an
organisation’s awareness of its markets, competitors,
regulatory environment, economical forecasts, its future
trajectory, and its present capacities and potentials. It
integrates and translates the vision of corporate leaders
and stakeholders with the plans for making that vision
a reality over time (Crawford, 2010). However, recent
statistics shows that the success rate for strategy
execution stands between 10% and 30% (Chuah et
al., 2016). As per (Okumus, 2003), organizations fail
to implement more than 70% of their new strategic
initiatives. These companies are like a body whose
brain is unable to tell it what to do (Crawford, 2010).

Forprofessionalscomingfromreal estatedevelopment,
the only way to translate the real estate development
corporate’s vision into reality is through executing
successful and efficient physical projects. Regardless
of the complexity and diversified long life cycle of real
estate development projects, project management
practices and methodologies is the only vehicle
capable of transforming the vision and strategic plans
into reality and capable of optimizing values from
investment. To manage the project management, we
need special vehicles like Project Management Office
(PMO). Exhibit 1, conceptualise this fact.
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Exhibit 1. PMO bridging the strategy and Execution

In Exhibit 1., the PMO serves as the bridge between the organisation’s vision and the actual work of the project

implementation. The PMO in this context is expected to provide a systematic methodology for selecting, prioritising

and aligning the proper projects, and then plan, staff, execute, control and report the status of each development

to the executives. The purpose of this research is to propose and discuss an implementation model of PMO in real

estate development organisation.



Implementation Model of Project Management

Office in Real Estate Development
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Abstract

This research proposes an implementation model for Project Management
Office (PMO) in the real estate development industry. Real estate development,
is a heterogeneous business and can face many uncertainties due to economic
conditions, regulations, financing, competition and project execution delays. It is
perceived that (PMO) plays an important role in coping with such uncertainties
and offers a practical methodology in managing real estate development projects
efficiently. The model presented in this paper is based on literature review and the
author’s experience in PMO, project execution and real estate development. This
study shows the position of the PMO in the organization structure together with the
authorities and responsibilities assigned to it, are an integral factor of its success.

Introduction development process is multi dimensional, capital
Real estate development is a project based business,  intensive, multi disciplinary, economic conditions
thataccomplishesitsgoalsthroughimplementing highly related, public private interactive, time consuming with
diversified physical projects. Project development  extremely diversified stakeholders. The development
in the real estate industry is a complex process and process in real estate starts with simple a concept:
has a long life cycle from initiation to completion. The Land looking for use, or use looking for land to end
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The New media and its Influence on
Traditional Media

The new media was distinguished from ‘traditional
media with its modern and easy methods. After relying
on computers, mobile phones, and the Internet,
traditionalmediastilldependsonnewspapersgenerally

During the advanced technology revolution that has
been given several names, such as: digital media,
interactive media, and multimedia etc.

The electronic means and the Internet became the
basis for the change in the transmission of information
and news due to their ease of sending and process

In the year 2020, digital media has become more
interactive, and one of the most dependent on media
actors, and various sectors, whether governments or
the private sector, this will contribute to the isolation of
traditional media and the suspending of newspapers,
as well as some that have not kept up withdevelopment
and didn't meet the viewer>s needs.

With the Modern media in electronic media,
newspapers, and social media such as: Twitter,
Facebook, YouTube, Instagram, Viber, Snapchat,
Telegram, LinkedIn, WhatsApp, and etc. These means

I Ill H
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Abdulaziz A. Al-Jomaah
Managing editor

have formed virtual communities without restrictions
in time, place, and identity, and have come together
different segments to discuss issues or concerns
through an interactive environment that is flexible and
quick to interact.

It also reduced the follow-up of the traditional
media, and significantly marginalized the role of the
newspapers, which has been suffering in all aspects,
even the economic side. This will speed up the process
of disappearing these newspapers all over the world,
due to their low turnout.

Nowadays, technology has become an important
role in directing societies towards what they see in
the media and its various methods. However, it has
become the easiest and fastest way for all individuals
everywhere to receive news and information whether
they are true or not.



the materials would not need to be manufactured and
transported to the building site, reducing both costs
and environmental damage. Banerjee and Bajpayee
also say that additive manufacturing with soil could
one day be used beyond Earth, to create settlements
on the moon or even Mars.

Soil is typically classified by the layers of materials it
comprises, beginning with the top organic layer where
plants grow and ending at the hard bedrock of the
earth’s crust. Beneath the initial organic layer is clay,
which gives soil its plastic, moldable character that
the researchers capitalized on in their project.

The researchers began by collecting soil samples
from a colleague>s backyard and tailoring the
material with a new environmentally friendly additive
so that it would bind together and be easily extruded
through the 3D printer. Because soils vary greatly by
it location, their aim was to have a chemistry «toolkit»
that could transform any type of soil into printable
building material. From there Bajpayee built small-
scale test structures, cubes measuring two inches on
each side, to see how the material performed when
extruded into stacked layers.

The next step was to ensure that the mixture is load

bearing, meaning that it will stand up to the weight of
the layers but also other materials used in construction
such as rebar and insulation. To help with this, the
researchersstrengthenedtheclaymixtureby«zippering»
the microscopic layers on its surface to prevent it
from absorbing water and expanding, which would
compromise the printed structure. With this method,
the researchers showed that the material could hold
twice as much weight as the unmodified clay mixture.
Next, the team plans to improve the soil's load-
bearing capabilities in order to scale up their test
structures and get as close to a replacement for
concrete as possible. In addition, they are gathering
data to see whether these 3D printed structures are as
environmentally friendly as they envision, especially
in terms of carbon footprint and recycling potential.
Once they have a better picture of the chemistry,
functionality and feasibility of building with local soils,
they plan to further explore how this technology can
be used beyond our own planet.

The researchers acknowledge support and funding
from the X-Grants Program at Texas A&M University.
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3D Printing Greener Buildings
Using Local soil

b T

The construction industry is currently facing two major challenges: the demand
for sustainable infrastructure and the need to repair deteriorating buildings,
bridges and roads. While concrete is the material of choice for many construction
projects, it has a large carbon footprint, resulting in high waste and energy
expenditure. Today, researchers report progress toward a sustainable building
material made from local soil, using a 3D printer to create a load-bearing structure.

The researchers will present their results today at the
American Chemical Society (ACS) Fall 2020 Virtual
Meeting & Expo. ACS is holding the meeting through
Thursday. It features more than 6,000 presentations
on a wide range of science topics.

«The environmental impact of the construction
industry is an issue of growing concern,» says
Sarbajit Banerjee, Ph.D., the project's principal
investigator. «Some researchers have turned to
additive manufacturing, or building structures layer
by layer, which is often done with a 3D printer. That
advance has begun to transform this sector in terms of
reducing waste, but the materials used in the process
need to be sustainable as well.»

For example, construction projects using extruded

layers of concrete have highlighted the potential of
additive manufacturing for building structures quickly
and cheaply. However, concrete manufacturing is
responsible for approximately 7% of carbon dioxide
emissions according to the International Energy
Agency, and cannot be recycled.

«Historically, humans used to build withlocally sourced
materials, such as adobe, but the move to concrete
has raised many environmental issues,» says Aayushi
Bajpayee, a graduate student in Banerjee’'s lab at
Texas A&M University. She is presenting the work
at the meeting. «Our thought was to turn the clock
back and find a way to adapt materials from our own
backyards as a potential replacement for concrete.»
An advantage to using local soil in construction is that



Saudi Council of Engineers Announces
an Online Training Platform

Saudi Council of Engineers is launching a distance training platform for its members
through its SMART LEARNING PROGRAM *LMS*, stems from the Council’s keenness to
keep pace with the rapid changes and developments, and to promote the culture of distance
learning and training, consistent with the strategic objectives and values that embraced.

This was explained by Eng. Farhan Al- Shammari,
Secretary-General of the Council, who stated that this
step comes from the Council concern to keep up with
the changes and rapid developments in the world, and
its commitment to provide distance training programs
through its new platform, which allows its members to
take advantage from training programs in various fields
and engineering disciplines.

The Secretary-General added that this platform aims to:
1. Create an interactive training environment through
electronic media

2. Provide the opportunity for the largest number
of Saudi comments of engineers’ members to get
appropriate training.

3. Reducing the cost of education in the long term.

4. Spreading the culture of self-training, that enables
the improvement and development of the capabilities of
the trainees at the lowest cost.

Al-Shammarirevealed that the training platform created
by the Council is characterized by:

*Electronic follow-up

* Knowing the levels of the trainees and the stages that
have been passed through reports showing the extent

of the trainees’ interaction with the training materials

« Providing online training courses throughout the day,
anytime, anywhere

« Enabling the trainee to receive the scientific material
in a way that suits their capabilities through visual
methods, audio, or reading methods.

« Allowing trainees to interact electronically with each
other, and trainers with each other through electronic
means, discussion boards, discussion rooms, besides
providing multiple sources of knowledge.

And he confirmed that Saudi Council of Engineers has adopted
these initiatives, programs, and global practice that would:
« Enhance its continuous moving towards excellence

* Achieve the highest levels of efficiency and effectiveness in
performance, to achieve its ambitious vision at a time when
the Council is interested in achieving the aspirations and
orientations of good leadership of the state in various fields.
And He pointed that through the training platform, they
can choose courses that suit the needs of our members
and technicians through a package of programs with
contents that matchthe skills and competencies required
by the members to strengthen and develop them, in line
with the strategic objectives of the Council.
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1708 Buildings for Housing Employment Checked
by Saudi Council Of Engineers Volunteers

Saudi Council of Engineers volunteers continue to perform their roles as part of
the Employment Housing Assessment Initiative to prevent the spread of the new
COVID-19 and that’s in different regions of the Kingdom.

The official spokesman of the Saudi council of
Engineering: Abdul Nasser Al-Abdullatif, confirmed
that the SCE contributes to this work by their common
roles with the Ministry of Municipal and Rural Affairs,
to check the registered buildings, which achieved
to 2255 buildings, and he added that what has been
achieved so far is part of the efforts of the Government
Preventive measures that lead to self-preservation in
the addressing of the spread of the pandemic.

The spokesperson of the SCE explained The buildings
registered in The Eastern Province are 232, and the
initiative checked 211 of them, while 107 buildings
were registered in Aseer Province, and 6 of them were
checked, Also The buildings faithfully registered in
northern border city were 21 checking, and 2 of them
were checked, He pointed out that the initiative is in
accordance with the goals that have been set, which
ensures that survey and assess are carried out safely
for all participants, and Work has been completed in
Tabuk, Al-Jouf and Najran regions. After checking 88

buildings registered in Tabuk region, and 30 buildings
registered faithfully in al-Jouf region, as well as the
checking of 23 buildings registered in Najran.
Abdul-latif said the action of the ombudsman by
volunteers, ensure that the evaluation of residential
complex, housing employment inventory, and ensuring
that these complexes are suitable for the health
conditions updated for housing employment. Referring
to that the checking is underway in Makkah region after
checking 288 of the 312 buildings registered there, as
well as in Qassim region, where the registered facilities
reach 101 buildings, 91 of which have been checked

he explained that the checking within Riyadh includes
city 474 registered buildings and The initiative checked
320 buildings While 186 buildings were registered within
the Medina region, 163 of which were checked, and in
Jazan region, the initiative registered 64 buildings, 53
of which were checked.

And had begun checking the 29 buildings registered in
Albaha region, 14 of them were checked so far.



1130 Engineers, Researchers, and Industrial
Companies Apply for the Industrial respirator
Manufacturing Initiative Called by the (SCE)

More than 1130 participated who are interested in
medical industries and Industrial investors for the
initiative from:

- Engineers

- Businessmen

- Academics

- Researchers

- Companies

- Engineering and consulting offices

Announced by the Saudi Council of Engineers in
cooperation with:

* Ministry of Health

* Ministry of Investment

* Industrial Clusters

*LocalContentand GovernmentProcurementAuthority
» Saudi Commission for Health Specialties

» The Saudi Manufacturers and Exporters Podium

» Saudi Society for Respiratory Care

Invited engineers and Industrial Companies of Saudi
Arabia to participate in the manufacture of industrial
respirators to contribute to the state efforts to confront
the emerging coronavirus (Covid-19).

Eng. Saad Al-Shahrani, Saudi Council of Engineers
Board of Directors Chairman, has explained that the
initiatives were submitted by more than 947 Engineers
55 Interested in medical industries 70 businessmen
and women 53, Academics, researchers, companies,
and advisory offices as a whole in involvement this
important initiative.

Al-Shahrani added that this number comes in
response to the invitation of the Council of Engineers
and interested people to contribute in the manufacture
of artificial respirators which was entitled ‘Industrial
Respirator Manufacturing Initiative through Saudi
Where
ventilators play a crucial role in saving the lives of

Factories’ and it gains its importance,

patients withacuterespiratorydiseases Suchas COF-
19 caused bythe new coronavirus, andtime may notbe

on the patient’s side, which requires small respirators
at home besides securing the hospital needs.
Al-Shahrani invited engineers and factories wishing
to participate in the manufacture of these important
devices to visit the Website of the SCE website to
present their suggestions and ideas, indicating that
this initiative aims to:

» Contribute to providing the necessary needs for
patients with Corona (Covid19).

» Overcome its shortage due to the global crisis .

* Encourage the localization of medical industries,
technology transfer and build supply chains for
industrial respirator components in line with the
objectives of the vision of 2030.

 Contribute to promoting local content.

* Provide economic and employment opportunity.

* Providing industrial respirators to hospitals as
well as providing appliances for other medical
conditions.

Al-Shahrani added that after sorting the offers and
considering them by the team, the best offers will be
taken whether from individuals or companies wishing
to contribute to the manufacture of the device locally.
A statistical statement will be announced in the
submitted offers, and after evaluating them, a report
will be written, coordinated, and raised to the relevant
competent authorities.

Al-Shahrani also thanked the government of the
Custodian for their concern for its people in this
country and the support they provide to citizens and
residents and even to reduce the economic effects on
the private sector due to the Corona pandemic, and
He added that the Council is fully prepared to harness
its potential, engineering and technical expertise to
coordinate and cooperate withthe relevant authorities
and join efforts to serve our country. And he hopes
safety for all.




3,000 Engineers Volunteered to inspect and
Prepare Housing for more than 400,000 Workers

In a voluntary initiative in cooperation with the Ministry of Municipal and Rural
Affairs, 3,000 volunteers from Saudi Council of Engineers have completed the
examination of more than 91% of the buildings registered under the Employment
Housing AssessmentInitiative to prevent the spread of the new coronavirus (COVID-
19), which contributed to the availability of additional housing capacity suitable
for the absorption of more than 452,636 workers in various cities of the Kingdom.

Chairman of the Board of Directors Eng. Saad
bin Mohammed Al-Shahrani
volunteers have accomplished during this short

praised what the

period, and their keenness and willingness to
participate in voluntary work in general and in
evaluating residential complexes and restricting
the housing of workers in particular. He added that
the volunteers examined more than 2,023 buildings
out of 2,298 registered buildings all in Riyadh,
Jeddah, Mecca, Medina, Assir, Qassim, Tabuk,
Taif, Jazan, Al-Ahsa, Hail, Al-dJawf, Al-Baha, and
Najran. The northern border, Hafar Al-Batin, Jubail,
and others.

The coordinating committees in these areas
made outstanding efforts in coordination with
the volunteers and teams and contributed to the
success of this volunteer initiative in record time
by examining the housing and buildings and their
readiness to receive employment and ensuring
that these complexes are suitable for the updated
health requirements of employees housing.
Al-Shahrani thanked His Excellency Mr. Majid Al-
Hagqil, Minister of Municipal and Rural Affairs, who
is in charge of supporting him for the success of this

constructive and fruitful cooperationforthe success
of this voluntary initiative,and to contribute to
supporting the efforts of our government to reduce
the spread of the coronavirus and maintain the
health of citizens and residents,This cooperation
has been the use of technology and its remote
use and the field coordination of precautionary
measures during the conduct and performance of
inspections and evaluation of buildings. Also Al-
Shahrani said that the efforts made by the volunteers
demonstrate the high sense of volunteerism of the
people of this country.

He praised the contribution of The Saudi Council
of Engineering of continuous work and support for
the success of this initiative and coordination with
the concerned organization and volunteers and
work remotely and within a digital environment
for all the required processes of registration
and coordination with real estate owners and
companies and the creation of a suitable platform
for recording data and reducing the percentage of
contact only to the owner of the property during the
evaluation time until the completion of the required
work successfully.



Saudi Council of Engineers Offered 12 Initiatives and
200,000 Online Services During the (Covid-19) Pandemic

i )h ' Rﬂ NAVIRUS

DISEASE

Saudi Council of Engineers (SCE) has taken a
package of resolution and actions in order to:
*Mitigation onthe engineering and professional sector
« Maintaining its employees during the current stage
and supporting its growth

* Helping them to get through this period by 12
initiatives and 200,000 services provided remotely
during the new Corona pandemic

These steps come from supporting the efforts of the
Government of Saudi Arabia in controlling the new
(COVID19) and preventing its spread, and in concert
with the movements in the government and private
sectors and facing the economic and engineering
repercussions of the Coronavirus pandemic and
the need to take a set of financial and regulatory
measures that ensure that the work continues in its
pre-planned tracks without any impact on the various
sectors, and the authority has made many decisions
and these were most prominent:

* Launching an electronic training platform to train engineers
* communication remotely with members through
several channels, including contact by calling on the
unified number, where the number of calls reached
22,709 calls, one of the most prominent accounts
in social media was SCE twitter account, which
responded and provided services to more than 2873
requests, while his email service reached 1288.

SCE also provided all its services through electronic
platforms 24 hours a day at the period of crisis where

it was:

* It processed more than 61,000 electronic transactions.
* Requests for printing certificates and membership
cards were processed in Council through electronic
delivery applications, where the number of requests
reached more than 2340.

* A service issued (individual) letters, certificates,
and licenses were launched electronically, and more
than 39,736 letters and Certificates were printed
SCE has done its role by deferring the fees of
corporate subscriptions and engineering offices
for 6 months, benefiting more than 632 offices and
extending the memberships of individuals and
licenses of offices and engineering companies for
five months, benefiting 81,824 members.

SCE has contributed in partnership with Government
and private Agencies to invite engineers and
companies to participate in the industrial respirator
manufacturing initiative, and more than 1226
individuals, factories and, companies provide it.

It also invited engineers to contribute to the fight
against the coronavirus through a platform of ideas
and innovation. More than 138 members applied
for it. It also opened the volunteering for engineers
to evaluate labor housing, in cooperation with the
Ministry of Municipal and Rural Affairs, and more
than 2,326 volunteers applied for it. and, it launched
a series of professional meetings via live broadcast

and organized two lectures.
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The Employment Housing Assessment Initiative to
prevent the spread of the COVID-19
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Inaugurate An Online Training Platform

3,000 Engineers Volunteered To
Inspect And Prepare Housing
For More Than 400,000 Workers

The Council Of Engineers
Offered 12 Initiatives And
200,000 Online Services

During The (Covid-19) Pandemic

Implementation Model Of
Project Management Office
In Real Estate Development

Registration For Fundamental Of
Inspection And Screening Services: Engineering (FE) And Fundamental
Without Legislation Of Architect (FA) Exams



