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O ABSTRACT 0O

Transport infrastructure projects face the problem of increasing estimated costs, time
delays, and diminishing future returns when implemented. These projects are characterized
by a high investment value and a high degree of complexity, as well as facing political,
economic and social risks (such as inflation, competition, new technology, lack of
expertise), which makes them the focus of discussion and criticism at the local and
international levels.

This research sheds light on the poor performance of transport infrastructure projects,
caused by cost overrun, time delay, and reduction in revenue, and the proposed solutions to
address the performance of these projects. The research proposes the adoption of the
Reference Class Forecasting Framework, as it is one of the latest methods adopted to
improve the performance of transport infrastructure projects at the global level. This
framework is illustrated by providing a numerical example based on the data of 29 real-life
projects.

The research recommends the adoption of Reference Class Forecasting to improve the
performance of transport infrastructure projects in the Arab countries, in line with the rest
of the world. The research also indicates the importance of documenting the performance
of these projects in the Arab countries in order to obtain good quality data. The research
notes that this method does not guarantee obtaining accurate forecasts. It is capable of
correcting project management decisions by determining the size of the expected cost and
time overruns of the project under study, by comparing its forecast to the performance of
previous projects; and by taking the necessary measures to address the causes leading to
these overruns.

Keywords: Transport Infrastructure Projects, Poor Performance, Outside View, Inside
View, Reference Class Forecasting, Uncertainty.
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.[46] (UK Government Treasury<Green Book) s ([45] Government Accountability Office)
Al QL aalE il dale il el e (RCF) diasall deganadly samll Ziph adiads 138
Dbl ) Agmapal degend) b sadinall apliall Gl Jaaed A e ¢dgnanl) SIS a)lie IS5 5aL3)
.[38 ¢37] (Constant Prices) 4wt

228l Jalge lde) axe -5

dcgenally 5l Aiph daia (paai 4 duly [47] (2018) oo Ahiaga-Dagbui 5 Love e JS o3
G Agrasall degend) Ao apliiad Aahall il Jelsal dall 028 lie) adal dagi (RCF) Lol
o3 OsS ¢Auliiay Al (Ll i) iy 3hbie Allu apliar Gl Lrasall deganall by Gl lpaiag
Al daaall diplly dalad) il CIER) 1) A8LaY L 6saawie Apalad dag piy Jysad T il oLl
bl p3a 25 g 25 A Glalidl g dalal)

& Ll [47] (2018) Ahiaga-Dagbui s Love e 13, [38] (2018) ale (5315 Flyvbjerg s
e sanall Sl AiS sadinal) ayliially Lalall Afnlls 4 gilal) Aadai )y oJysatll ol cdnll ol & cplall
[50-48 20] clushyll la g 48N olat & BIAY) Jilad vie Adinall il aal (o dpnayall

Jdal [51] (Green Book supplementary guidance: optimism bias) LeSill Jiall & <AL jaay
ddie) A0S pimgys AEKN Cllatl L) Jalsall Llasi s i 23 [26] (2022) HM_ Green Book
Al Jalge : JEll Jalgall 038 Gty Agatll ) aplie IS 3 il Slay) laad Jalsall s
Lalall Jalgall ((Agladll Cilosadll clitd) Zgall ¥ el e agaid) 8l A sl dgy)
e ALy gooall (dysall 85) Jsaallh Laldll Jalsall (il Jalgall caranaill aad dny3) gl
gaodall um )il Jalgally o(adsall dpagad ol pars) gopiall i dalse ¢(gopball daload) Claa
(Al Apnlai@Y) Al Aall Jalsall)

Lrayall de ganally 5uiill 48k adai daa dglaad 48 dale clua i€ Dlel )80 Clull) s
sl Al (30 cdpeapal) desenal) Ao aaa bl dapn (Ul S3sa 1 ulae elasinl 25136 L(RCF)
301 5 AY) il Gyh e (RCF) Zunaall deganally

4By gili)

(sand) Jlal)

ol 3) le dsmgall (RCF) dmayall desanally 5ol dipla Gkt 4] Uit layd 0 JUal) 2y
By Osale 150 Lajlaie Al 2yl A6l daa g plie dsag sl - (Runasall Ao genally gl Al Cile)ya
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il ¢ ha 3550 ((SOBC) (Strategic Outline Business Case) ids¥) (gsaall dulys dlaje & 4
(RCF) dgmayall de genally 5l Adyyla ariiosivs o g puall 13g) Ailel) 48K hlad s Jom oS (he 3y
el desandl S5 3 igugall gapdall Aplially Aalull apliall dpage dosene a3 (1
zas Cun (RCF) Lonasdl) desanally sl Gil claca il Aiblga Ladly logpiia 29 e by dladinly
44laa) Calkl)y (Estimated Cost) syl ikl culily (adwmill Jale il o i) 2l laudL (1) Jsasd)
Aesjie 29 (e 43 68all5 sadinall Lmajall de sendll (Actual Cost)
A ol phaall T g s adinal) dmnpall de sanall laial oy o L 2

(1) Aalaall alasials (X) gopball Al Helaill Clua & :(Cost Overrun) &Sl Holas Glua
(1) Jsaall b it

Jliial) jlaisl A slhaall adl ady cbaainall dgmasall dsganall cilily 11 Jgaadl

Required Required Level of  Cost Overrun  Actual Cost  Estimated Cost D
Uplift % Certainty (P-value)
389

-2% 5% 8% 360 1
8% 10% 9% 327 300 2
9% 15% 14% 274 240 3
11% 20% 45% 261 180 4
13% 25% 32% 158 120 )
14% 30% 67% 167 100 6
17% 35% 27% 152 120 7
28% 40% 43% 200 140 8
32% 45% 10% 176 160 9
35% 50% 90% 342 180 10
42% 55% 107% 414 200 11
45% 60% 13% 249 220 12
46% 65% 42% 341 240 13
54% 70% 49% 387 260 14
67% 75% 68% 470 280 15
76% 80% 35% 405 300 16
89% 85% 14% 365 320 17
90% 90% 90% 646 340 18
95% 95% -10% 324 360 19
107% 100% 6% 403 380 20
44% Mean 89% 756 400 21
88% 790 420 22
57% 691 440 23
12% 515 460 24
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-8% 442 480 25
18% 590 500 26
32% 686 520 27
98% 1,069 540 28
45% 812 560 29
Gligiue paat iy r padl) 4 gl SLasy) ABY (Required Uplift) dadll Jiaail) das clea 1

Required Level of Certainty ) %100 5 %5 i dma ) de sanall 3 cllll paiill (e 4y ikl ashl
Required ) “odUl doasill caus Glea 23 (apbiiall mpenill il caual) & g ((P-value)
Aadll Jiay ol ¢(k-th Percentile) Alasy) ol alaaiul xS Clgie (e dgsie A S (Uplift
(k-th Percentile) Jlasy) &6l MS Excel 2019 malin A -lld) e (K) e A lgias a& Al
:¢us (PERCENTILE.INC (array, k)) &l s
Cost ) Zalkll clyglas o Lills 4 Jiay g3y o(k-th percentile) aed sasaw 3 bl Jlss :Array
(1) A8l sgladll & 4y suadlls (Overrun
ol e Apglhall U e Wills 3 Bl s e 1) 0 Ge dladdl 8 Al dedd ik
%5 A5 %100 ) %5 e wdaa Alls ((Required Level of Certainty (P-value))
sl gl S gied AlLl)y (Required Uplift) el o) dus Glead Jhall Jas e
slach (PERCENTILE.INC) ala) aadnus ((PB5) %65 oylaa (Required Level of Certainty)
e Jeani (%65 Al K Jasulls ¢(1) Jsaal) 2 (Cost Overrun) 2see & 339a5all aill Array Jasesll
S slasy oyl CAISI 5lat g Jumn sadinal) Lpnasall degend) wyliia (30 %65 Gl Jiny 1305 €%46 Gl
Required ) Sl clisine o J< (Required Uplift) 2l dassill o8 (1) Jsaadl o $%46 e 6
.(P-value: 5-100%) (Level of Certainty

Lmayall deseadl 2 (Required Uplift) aodl) doasil) il mseaill eVl agill oy A1
((2) U8 b ek LS (P-value: 5-100%) Sl el sinsal Ty cansill o3g) Liia i Ul
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RCF Cumultaive Distribution

Required Uplift %

&
-
._--Q:v"""-—q‘
g v =
’Q

L4
b

o)

5% 10 30 35% 405 4 £

{ 9% 95%100%

Required Level of Certainty of the estimate (P-Value)

Laasal) Ao ganall apeaill ayjsill 12 JS

e BRI 8 )l g lia de] Tadi ¢ casentl) JLia] aisil o Gugpaal) gosial) pdse 3as (3
JSE) 3 daiasall Lpnagall degenll Gy (Jid) Qo o 58al) 44SH e dysllaall Joaeil) 4 apas
& Al Al e Caasy ((P50) %50 spaie paill B (ggie slaely Ll gl 3y Jla i ¢(2)
ol Agall =i ((PBO) %80 sylaie S (sine slaicl agiey Ja 35 .%35 Ly 350l ¢ piall 44l
76 sy 338all £y yihall LS ad)
:(2) Aslaall g ((P50) %50 Kb (55t slic) sic (Adjusted COSt) ¢ s piall 4y o) 28N i il
Adjusted Cost = Estimated Cost x (1 + Required Uplift %) 2 slaal)
Adjusted Cost (P50) = 150 x (1+35%) = 202.5 Million Monetary Unit
:(2) Aslaall s ((PBO) %80 Sk (s5ina slaic] 2ic (Adjusted COSt) g s piall Ay il 2al<l) iy LeS
Adjusted Cost (P80) = 150 x (1+76%) = 264 Million Monetary Unit
Auhall a8 g il K ve Jilid) L) QY (Required Uplift) bl Jaasil) das slaiel 2
adinall Lnayall desanad) 3 (P-value: 5-100%) Skl cilysisdl T
el Addlia
8)3al) 4alK)) (e Ay (P-value) Sl (ssime 2aa5 iy ¢g222ll JEall (g (3) 5ladll L eimge s LS
& ay el AN Gy oy piall apaiy laial) g gpiall elal st e saelaall Jalsall aal (e 4l 42l pal)
sine Alie] Bygpnin G bl oghy Gl L AN g lial SA gL o S (S0 adiny (gginal) 134 yaa
Strategic Outline ) Zdg¥) saall duly Asjal s ol ¢pspiall sk Jalyl l, (P-value) b
4y Uayes (OBC) (Outline Business Case) (ssaall 4wy daye ((SOBC) (Business Case
58] S HEN ae Bl die s ((FBC) (Full Business Case) (sludl Jhall 3las) <dg) ALl goaal)
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Project Strategic Outline Full Full
brief Outline Business Business Updated
Case Case Case

HM Treasury ‘ ’ _’ . > ’
business cases

Estimate _
accuracy © 'Y

soc 0BC FBC Project end
Time

Target band 1

Target band 2

30 :0a [52] papdiall gk Jala JNA GEISU & il ciylaall 13 Jal)

el (35S 5)Saal) @9 pliall Jabye (8 Lo pdall skl Jalye Pla Kl sl eVl (3) JSEl) s
LS iy il A s 585 JUlg Basia g pial) bl chinne gopiall oo Bl Clasladly (L
(Outline Business Case) 4ls s (SOBC) (Strategic Outline Business Case) ilajs & )
Glashedl (o el 55 ae KU Lyl 281 cpa e g piall Ay & i) PUS L[52 47] (OBC)
Gilgall oK LS €53 ¢52] (paanaill gt 5ol ¢perdiivnall illliie aa3 g piall anmy ) )
(Jumdl U g phally Aalal) Jhlaa) sy 3laly (il SLady) b Raalual) Jalsall 30s8 e Ayl
(Full Business Case) (FBC) dlaje & Jlall sa LS 3)3a)l alSl) 8 Zaal) salyy ) o g )
((3) )

aaily (FBC «OBC (SOBC) gsyiall yshi Jalpe A Lyl Calkl daa diliiall < laal) dalladl
Optimism Bias ) gl &5 [37] DFT - TAG-Unit AL2 _lapd) Jiall as oDl KB (55
e s 3 lulS (Alan) sl Jawsic) (Mean) Sbaa) Lawsidll slacly [54] (Workbook
JuhlS (P-value) St g il Jilall 138 as G ot gy piall olai Jabal Ty leiay) Gl
oyl Ll Gl (P-valug) St siise s Al oda & ¢popial sk Jale amal uls
comse s LS gy piall okt Jalyel Ty pas 138 SH (5 ginsal Aalsally KU Jantll s G 3y ¢(Mean)
Slany) Laugiall dad Bl o(1) Jsaad) cganall JBall 8 Lugynall Lpnmpall degenall i L (2) Jpand) 3
%60 ~%55] (P-value) Sl (s suual Z8sall Jaaeil) 4o a5 (Mean= 44%)
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16 :0a [37] Jai g lda skl Jale DA (pasal) ad)l) cand 2 Jand)

3 Aajall | 2 Dajad) | 1 Ayl akdall g1l aaal
(FBC) | (OBC) | (SOBC)
yhalls ¢l g Y (st ) 5kl 5kl
20% | 23% | apop | DU bl G S
day yud)
o) (daesl) daaal) SIS Laaall Sl
30% 33% 56%
Aoyl Adlally (i pzanl)
28% 32% 55% BaNls gl Al edua )
Cileld (iles siall (ilaadl) A gl
44% 48% 70% (Sl s cAgips sall Dl
Caalidlly
42% 50% 69% Sleslaal) Lol i3 dadail gl laslaall L gl iS5 )l
0% 14% 33% lSiaally V) o]y l&liadlly oY)
LS yally cailally Jexd Al calS yall il y shaiall g 5 Lalall
35% | 38% | 61% - ol S kel
GlSaa sagiall e

P-) St s5iue sa dpulin sl elals DFT - TAG-Unit AL2 slhagyd) diall oasy cclld ) ddli)
ol KB e slae) I s dgy A8hal Jaaall sy (Mean) Slaa! sl 384l (value
DFT - lapall Jall toalee alaie) 5y pm Canll 138 = 5y GlIA L[37] g piall skt Jalye gaeal
Jilat ehaly cpapdiall ok Jabe gaead culs JiahlS (P-value) Sl ssive Slicls TAG-Unit A2
Gl # iy (1) Jsaad) cgaanll Jliall 8 dussyaall Lpnmpall e panall iy 130 B (gsine Jsn Al
Clagivall 538 Jsn Glua Jilat e hals gy pdall sk Jabe auen PIa (%60 «%55) Bl cilgivne slic
el 138 bl dalall due g gall 3255 )l ¢ la aeal

Dhlae cile dllia Zuhyall 4 g g8l G Gasidi (RCF) dumajal) desanalls saall a5k &1 ) 5LaY) s
aaat die Afige Do A Jle slaeVl gty GUAL Sadiaall dgayal) de senall aplial Jilas (Risk Profile)
Gl 13a &gy Cua L[6] Agpall gy pdall Al 8 A8 ol bl JLady) il Ay B b
Green ) LSl Jdall b dacasall g piall alS 8 il Sladl ik dadled dpulad) Jalsall slael
xie [26] (2022) HM_ Green Book Jia [51] (Book supplementary guidance: optimism bias
gorial) sk dale e (5T (B e gapad [37] DFT - TAG-Unit AL.2 Jdall T g daball Jidas )
:a.HL;A\ Jalai ¢ ya) aie 40 Jalsad) Jalas JEW) Jiss e .(FBC <OBC «SOBC)

gorial ot Alayal Uy f(aeadll uad) gopdall el ki dapr gopdalh Lalall dalsall -
by araaill HUaal pan Ji L) Sale gyl ppansi zami 32l a3 (FBC <OBC <SOBC)
ealkl) alyy Hlad J4l6s
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chlladll clanall aae 30k (JBall Juw (Je rggpiall GUad (3 juai— (geandl Ay LIS e -
(g piall Ay puil] AAISIG AR Camia Y g G ) Al led Siasal

e ASiSigal) Gl (o Joanll jiiay 14Kl g plall Gl gopdall Glaglas ana -
6 5 piall AAIS 8 38 50yl Adsal) Jalgad) aal (ha g piiall pdsal (38 SiiSigsa o sha) DA

Jymanll Alayal d8hall bl et Cun tpdsall dpagad ol (e gopdall Ly dalse -
Al ) aplie el Cana Gl aal e sl Apagad G Bale Aealilly gydall 2T Qe o
ale J<ay Jall

Aallead ogiy oS )i mdig gy yiall (Risk Profile) shlaall cale soaiy Al dgall culd 13
B (g gy 48 52l il s Ayl CAIKIL A8 5255 U V) 138 (sagam ccalall 13g] Ty dungiyl) laladl)
sadina) Lmayall de sandll 15 (P-value) sasdl)

tGluagilly clalitiuy)

Slo el shaly Jlal g ha aeny s Jaill Al ) apliie o1a) Gaeatl dala Apdde daalie Gl iy
dalal) Jall Agall ) aplied A8ll) culailally ¢ sl Jsaad) okl culpay dalall SE daa saly)
S5 WS cpuly i e as QIS (RCF) Lomapal) deganally sanill diph aladin) 35 oV s .age
Agpad) kil Slall  am axdid o) L Y) o Jsn B el JS baalae

aa JSE Y LSt il St e Jolaill Zala 310 (RCF) dpmayall e senally 305l Al 058 (g a2 )lly
8aly) by e apsmll jamy AL LAy sl culailally CASH A8y pae e palil) oY) Cara Aallaal Jall Ll
o 8ol Gugyal) iy pen AT DA (e Al Jeagill (Say G2 Y1 cp g piall Y1 il 8 26
yaial apyliall 1]

ighad S Jhlial &la) ) (RCF) dgasdl desenadly 3ol ddyla sladiu) gayy cVW (s
Slo alaeY) e daalil aplly Ul ade Aagis gopdall ol 4 Cana L gam 8 A Y] gl
idag el agiell aldicls (RCF) dpmayall desanally 5l iyla (g pen) agall (o AL JalgaV) 1aa (3l
Gaally Zaegil) HUadY) Aallae wondi A lldy cpgpdall Giaill Jpaalls danadad) S (o oISV Slsa
ol Jabe Pla dagall L)) slacls

Adlad yyghay Ly sasieall apliiall iy Baga 320 SIS G @lilall AL cpeat e Jaall 2y
% die Aeddieal) bl Aaals dmajpe Gl byl cny G ((RCF) dumapall de senaly sl dayh
A Aelall Adls daall cdiplly Laldll ol ¢ g pially aldll diall dagpdy Jysall il g5yl
Eapdally palall

olial L0l Alally shaals A0 slad (53 5 a3 Al o3 4nl Ay Al Cazaped SN sl Hlaall 2y
s Al dl) alQIL Adleiad) duelaial) Alally ¢ald) o3¢l alaB@Y-danbiad) Cag yally ediadll
Agysw Jlee Jll dgaill Sl apliie olaf sty DA Cyseat ) Aalells Cand) 13] Ao Liaal) ZuaaY) il L
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