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Abstract
Purpose:

Iran's mining industry is characterized by a striking

"productivity paradox": while it holds world-class
strategic reserves, its actual extraction rates lag far
behind global benchmarks. This study explores this
gap by comparing the Critical Success Factors
(CSFs) of Iranian mining projects against the
strategic model of South Africa. The goal is to
understand why geological potential often fails to
yield operational success and to identify the drivers
required to shift from traditional practices toward a
more modern, resilient management framework.
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Methods:

To derive analytical conclusions from longitudinal
data, a hybrid methodological approach was adopted.
The reliability of the instruments was first confirmed
via Cronbach’s alpha, followed by the application of
multivariate linear regression to map the causal links
between environmental and managerial variables. T-
tests were then used to pinpoint the structural
differences between successful and failed projects,
resulting in a mathematical-strategic model that
precisely quantifies existing performance gaps.
Results:

The regression model indicates that "competent
management" (21.1% impact) and "sourcing" are the
primary Nevertheless,
benchmarking against South Africa reveals that Iran's
underperformance is driven less by a lack of resources
and more by deficits in governance transparency,
dynamic risk mitigation, and market adaptability.
2024 updates highlight that environmental factors—
particularly  political instability and financial
volatility—serve as moderators that frequently offset
the benefits of effective management. Moreover, the
16.9% influence of Front-End Loading (FEL)
underscores that the root of operational failure lies in
inadequate design and pre-production planning.
Conclusion:

drivers of  success.

To overcome these systemic managerial hurdles, the
industry must move away from rigid Waterfall
planning and embrace "Agile Mining" and FEL-3
methodologies (World Economic Forum, 2015). The
study suggests that achieving global productivity
standards requires a transition from a purely technical
focus to an "ecosystem-based" management approach,
minimizing the negative synergy between financial
and political risks.

The foundational data for this study originated from
an MBA strategic project, subsequently refined and
updated for academic publication."”

Keywords: Strategic Mining Management, Critical
(CSFs), Risk Management,
Productivity, Africa
Comparative Analysis, 2024 Global Benchmarking.
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Regression analysis for the success measure: Meeting the planned budget

Dependent Variable: SM2 - Meeting the budget of the project
Variables
Model 1 Model 2 Model 3 Model 4 Model 5
Constant 1.423* 1.423* 0.352 -0.057 1.146
Independent
Variables
CSF 1 } Project 0:57 0.469" 0.32° 0.295" 0.237
CSF 2 Manager -0.067 -0.41 0.039 0.015 -0.108
. 0.005 -0.174 -0.203 -0.108
= Project
CSE4 T Team 0.029 -0.126 -0.143 -0.224
CSF 5 0.048 -0.083 -0.053 -0.04
CSF 6 -0.1 -0.123 0.013
esey: - Project 0.201 0.184 0.102
CSF 8 0.413™* 0.413** 0.425***
CSF9 } Organisaftion 0.14 0.082
CSF 10 0.191
CSF 11 0.129
External
CSF12 [ Factors L lee
CSF 13 -0.154
CSF 14 -0:235°"
R? 21.10% 21.40% 38.30% 39.50% 50.80%
AR? 21.10% 0.20% 16.90% 12.00% 11.40%
F- Value B.708*** % T 3995 3.715™ 3581
F- Value Change 8.708**" 0.065 3.968"** 1.116 2.401**

*p < 0.10; **p < 0.05; ***p < 0.01
Cardidgo GaulS Jolge (6 IS 536 ol5me ¥ Jgu

Dependent Variable: SM3 - Meeting the planned schedule of the project
Variables

Model 1 Model 2 Model 3 Model 4 Model 5
Constant -1.396** -2.147* -2.844%* -2.883"* -2.26*
Independent
variables
CSF 1 } Project 0.463*** 0.204 0.16 0.158 0.164
CSF 2 Manager 0.266™ 0.3= 0.361* 0.359* 0.299°
CSF 3 Project 0.365" 0.251° 0.249° 0.208
CSF 4 T -0.002 -0.091 -0.093 0.136
CSF 5 -0.123 -0.179 -0.177 -0.127
CsF 6 0.053 0.051 0.175
CSF 7 Project 0.129 0.128 0.146
CSF 8 0.169 0.169 0.135

}. Organisation
CSF 9 0.011 -0.017
CSF 10 0.003
CSF 11 0.128
External

CSF 12 Factors -0.228"
CSF 13 0.073
CSF 14 -0.072
R* 44.20% 52.50% 56.30% 56.30% 61.40%
AR* 44.20% B8.30% 3.80% 0.00% 5.20%
F- Value 25.761™" 13.694""" 8.29** F335m ST
F- Value Change 25.761** 3.594* 1.254 0.1 1.391
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Independent t-tests on success measures: Meeting the budget
and meeting the planned schedule

Meeting the budget Meeting the planned schedule

Group 0 Group 1 Group 0 Group 1
Variables NO::LL:ZTH Within budget | ot vithin | within schedule gt

(N =31) {1 = 38) p-valusb (M =31) (1 =38) p—\ralugb

Mean sD Mean sD Mean sD Mean sD

CSF 1 3.54 1.09 4.21 0.68 -0.67** 3.43 0.93 4.50 0.54 | -1.07
CSF 2 3.06 1.17 3.55 1.11 -0.49* 2.86 1.11 3.93 0.92 | -1.08**
CsF 3 3.73 0.99 4.16 0.71 -0.43™ 3:hr 0.84 4.48 0.60 | -0.91™"
CSF 4 4.00 1.21 4.42 0.89 -0.42 3.87 1.15 4.70 0.70 | -0.83*
CSF 5 2.81 1.42 2.76 1.67 0.05 2.76 1.44 2.80 1.71 -0.04
C5F 6 2.65| 1.22| 2.37| 0.99| o0.28 24| 099 257 | 125 -0.13
CSF7 3.90 0.94 4.37 0.91 -0.47 3.82 1.02 4.60 0.62 | -0.78*
CSF 8 3.57 0.90 4.05 0.61 -0.48* 3.52 0.76 4.24 0.61 -0.72%
CsF 9 3.52 0.70 3.76 0.63 -0.24 3.40 0.63 3.98 0.58 | -0.58™
CSF 10 3.74 1.21 3.87 1.01 -0.13 3.797 1.16 3.87 1.04 -0.10
CSF 11 3.45 1.29 3.97 0.94 -0.52 3.31 1.10 4.30 0.92 | -0.99*
CSF 12 2.45 1.26 1.84 1.08 0.61* 2.49 1.28 1.63 0.89 0.86™
CSF 13 1.97 0.99 1.55 0.92 0.22 1.69 0.98 1.60 0.93 0.09
CSF 14 1.26 0.58 1.05 0.23 0.210" 1.21 0.522 1.07 0.25 0.14
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Kind of Risk Importance | Rank
Economic/Financial Risk 90% 1
Instability in the Government's Policies and Regulations 79% 2
Socio-political Risk 73% 3
Technical Risk 68% 4
Operational Risk 63% 5

o 4 Yo¥F Jlo yo o sadSTyol il g euilo 3L
5 el Jo (I b ol 4l 38 «agads Loy
Aalby Copaor I G pl Caple pudi owiasglis
S91ob» 4 YI¥ Jlw yo (Task Management) « zoww
« S>> ¢ (Strategic Resilience) « <y 51
Caodl oyl @ o938l .l YoYF Jlu o (Agility)
Sl o3l b (CSF 2) Kalon g bliyl ol
oo Bojgn (Suaz GRlFl Jds 4 (VL) Y44
¢ 395 oy 3l @)U (g pmas (5 75 34 iy 5 g (g0
Wl 00,5 Cad 1y (s09%0 (g9,

1 (CSF 3) g0 ol a5 28 (a1 5138, Y

(YL)* . ¥PO 5103103l b (CSF 3) 059, pus (8 dilgiias
Ol g oo (bl Fleo it S lgre 4 Laron
YU Hlwr zaw 0 Yo¥F Jlo yo o sadsTyol il
45 Apd o0 LaS o walgd (Jlo (0l b 0900 (25
Oyfdos ouldSmedl N3 GumST (S8 pai
Sl TP Jle po sl e gaiagle)
stsle o (Cross-functional Agility) «glaiis ycybe
9 saple) Jgur cole ol bluw Jole glgie 4 ool

ol ouds 7l 4il)gld Ol i b @ o0 Sl
¢ (CSF 6-8) slojlw 0,59, s, ¥

o3b 33 51 o3Il s1y1s (CSF 6-8) Slojlw slacslos
oyl 8uinSTyol ;5T a5 wscimsd (Jawgio)+ 1 F4 Go e QY
o LS aold ¢l 0410 (goar0 (gig, YoV Jlw 5o
Joloxs canlaann 3 Slojlw jlsle alfue ol Wb
ol puTScur &5 W L3 (ki

Couws &3 (A D99 (At o 2SI 51 Slojlw

HE LS WES PR e
obid Malleps o,laibs! b baxsl ol dwglic
SO A8 g iy (o (5l 5ol IS 39 (4] 91 45 WBS 0
S Sy Joxi g copoe ly pdy Sasiay HLSLe
0955 3 Slp &5 0SS (0wl g 4 s cwl W
S 0l 2] (yime Carius ot Cu o9l o T llos B oy
b w3 ¢ 50 jud Ol jatexS 3 B o (6,105 43 Lo s
€615 Lo s Cudnl (yrondi» (K Foro CoaS > s Joo

! «e..x.i)b)'lg 6“@”‘;’)9? u';}.blf» 9

Lo oy i

03l 0 Cordldgo (glapite (JHalad Juloi £-)
(Y-YF G YIP) Al e Sloj

Coldge gads Jolge  GLlSS 5 Ghedd ol
(Comparative Trend Analysis)

9 (CSFs) cadidgo guals’ (s o jLid) )0 jolin &
3® Bojay saiple) oydes » gl (6,188,850 o9
YV Jlo 5 5 sl (sinnlss oo ams 5y Jobo
5 ol oo sl YoTF Jlo Lo b Souiios 3
2 20 pSaie) (o1l potunbis 305y Joka 31 bolo
2 ST oyl ki SO ewimoplid (G938 Jgu
b Sl g Jolge ol 615 51 Cadlo g (oo Coponl
sSewlofy p uple) i

(CSF 1 & 2) 10395 yoto i JolSG. )

03151 45 483 g0 LS gigmas S Jo 3 Juol loasdly

(U jlmas) < FPY 0 55 L (CSF 1) 0395 <o pone 51

o —sboy o ySdos Lol S =0 ylgie 4y 0ylg0n

29| Page




AT oyl Cpome Caxiuo jo &S w0 LiS g opl g Lo
& 2l el buwlyes Jol (s (el Jolow gl b oL
Sl VoV F Jlo )0 g0 S plgie 4« Solz» & 5L
G Jae 5o Glamed Slojle o tisle (Joe 5o bl wid
b agalgo 5o 4 394 0 Cacly BILE (! .lonilo (BU  Jw
Wo3g (65l Wb Glilwgi wiile) (Jawmo @y Ol i
Cr il )0 g Wbl @ yw (2855wl GLpansilSe 3L
b Pl (5 lolae yob 42091 g Guuplej 3l (i
1S (539100 9 bigy o pte po IS Y

S gl 4 Sy Copde (Gl griey b Jue o
Gy ofgy e a3z plad 40 pedues 3 gy il
apd o Lo g (pl esls Julo (Jlo ol b ogd o0
Gues Sy Co o oyl gl 50 (wypr 0y90 GBoTgp jo &5
o3l ;21 ol 53 9 009 35 oo andgl 6325400 2 58 50
30 €ouliolus s p ol ©gldi 0gi 0 a8 S
GrNSw; b RSy 9 Sk gbes,luibinl
& bdoe B G ol | 4y oo (IS0 Jauxo o «&LIETG
S0Ci0-) Fam miie Curdy ol 0 Cawl oo
G (e 1 g3y ol g,y Jo o a5 (political
S5yl 315 51 45T gl 49 50 )5 i 1 (-0 .YYA)
gl 20 « JoI» ls,.a gl €&y paor asy

1ygo0001d Sl oS> g Jlazm s el ) jo SIS LY
ab 2 08 ol Sl Golopose g slas,luibiv
Pl Jud Sl s3esT pledl g «597000ld (g S pouaiy
ol 5T 51 Sl Gadgi ol bl .ol gl Ciwo
Ole—» b (o SIS ¢yl | oo Crivn jo a5
0929« Slojlw Jluzw s slacslu i 9« Sludl 59 S8
Jo @ gz go Sludl rads a5 Cawl Lo glay opl 0,0
Wodls (K2 )by pus g (oo oy ylnl plaid
SIS S Al )0 9 s 0> (590 0 4 Wil 00
scusgume Judo a4 (3 5 CSF 1 uiil) giludl sl piia
Dg (o0 D95 o o FSLw 13

&l dibarin amass g Jlazd gedlu ) gilwpsld
9 S iz mlslhl )0 A5 (g5ysb A ] ALy

518 Cozmz | azogr Glhao ol pr @ibio &390 Sl

30| Page

(CSF 12) Gy Jolge o Ol 51 aguii .F
Jolge paiio 4y by po o el Jodoxi' (1 50 4Ly o ¥ (Sl y20s
Sobizo g o 5T 03luil b (CSF 12) oS> opilgd 3 (g
IS 4 VoY Jlo 50 o euiSTyol pil a8 conl -+ YYA

P9 ydis lolae ayald .Cowl aidly doxi oyl e
ol oy 50 S| g Vi slam i (s lsle
JLo 5o wgil codl SO 31y (2l s Co o
Jrad VoVF Jlo jo 0590 (Sloj Lz 1y p3¥ bpb 4 YIF
Flbos oyl @S e lulph 5 Cuwl 00y
Sl ymiio ply 30 (59T OlY &5 Cawl bl okl SlAgT e
Caux )l €039y AS1D (S8 Slowl a4 Jlwd p € Fgym
el — o (g zer

dwlb Ale 00 o3b (pl o ools Job dwslio (ggoxo o
oo oy n gaiuple) o des » pSlo (9NN AT WS 0
bl Camw 4y Gamodzder g Hemegyld> 9,59,
ol el 00,5 &S > €559l Ol g (Sl (Sm y o o
9 w039y Cupe GreRIl y (5,505L Wy e AL
VorF Jlo UL b cuwbicio cilasio g b gy 5bod ;53 9, S5
o35l g0 ST 1y

3 laibaw! iy 5o O‘)'.’.‘ 15390 pbe S J.».L"u?—"
Sk b

SolSS Wiy (o) 9 Cidge GualS (sla pdie Sl I (o
Thow oo SIS 2l &1 i ol 50 3T a8 53 Lag]
A pdy sloo,luibinl g olpl (Faxe ooy y 1o (5510 y0 54
sbogz,lr e ) Sk grim bdue 0 oud
(a8 anungi b )9l 53 (g S yr ke b Je s PMBOK
Candg gl oLA iagh cnl glaaith ab asloy
S Pyl emo w53 1) «oglhie Condgr g €320
(S g0 oyl

(GOl (S g (h e LBl Ho SIS )
SS9, il edgn o pae Sl b laibvl &5 Jb 5o
Sl gbdaio Cuouw a(Waterfall)« p iy (S 9 Coewr

09w (i oyl 5o wiles 5 w8 > (Agile) « JolsSS g




Cato ) Cy e ple aslitags

YeVF g VAP Jlo dunglio) 039, soduiylo) o, 5o 4o (CSFS) Cudidge guuls Jolge (Jiadas Judxi ¥ Jguor

Comparative Analysis of Critical Success Factors (CSFs) for Project Schedule Performance
(2014 vs. 2024)

CSF Category Effect Size (Based on Perceived Impact in | Comparative Analysis &
Code Regression Table 3-6) 2024 (Analytical Strategic Interpretation
Projection)

CSF Project 0.463* (Very High) Extremely High The role of the project manager

1 Manager remains the primary driver. In
2024, this evolves from simple
task management to strategic
resilience and agility.

CSF Project 0.299 (High) High / Increasing | Communication and

2 Manager coordination skills have
become more critical due to the
complexity of modern mineral
projects and remote
monitoring.

CSF | Project Team | 0.365 (High) Very High Technical proficiency is no

3 longer enough; "cross-
functional agility" within the
project team is now a dominant
factor for meeting schedules.

CSF | Organisation | 0.053 to 0.169 (Moderate) | Increasing Organizational support has

6-8 shifted from traditional
budgeting to providing digital
infrastructure and flexible
resource allocation.

CSF External -0.228 Severe Negative The negative impact of external

12 Factors (Negative/Significant) Impact risks (inflation, sanctions,

supply chain) has intensified in
2024, making external-risk
mitigation a priority over

technical success.
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