Rethinking the Effective Implementation of

Project Controls in Consultancy Companies:
Context of Digitalization and Innovation

By: Hanadi Abuzaid

Jacobs Challenging today. 3@ PrOject Controls

Reinventing tomorrow,
UAE, Middle East



ZTable of Context

INTRODUCTION
Effective

CHALLENGES Project
PROJECT Functions
MANAGEMENT

The Power of

04 ‘ Digitalization and LI
Innovation In Project =
Controls

1 Challenging today. 99 project Controls
JacoDs nerrsomrn e "It RS



Introduction

% Under the banner of Saudi Vision 2030, giga projects are planned to
redefine the nation's economic landscape, which have emerged as
paramount challenges demands restricted project control functions.

% Despite best efforts and intentions, multiple corporations find that large- ol S = e & A_ ' e
scale projects miss their strategic target due to cost overrun or delays ' i " g
for various reasons.

For lllustration, studies conducted by PMI showed
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Complete within the contractual Schedule . Complete within the contractual Budget
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Introduction

A research conducted
in 2023 within the
literature review on
megaproject
management

This trend, especially
over the past five
years, suggests a

growing number of
megaprojects
worldwide
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2. Challenges Within the Project
Management
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Challenges Within the Project Managerr\ie

stakeholde
sharing
Scope
management:
Insufficient
historical data
Cost Change
management: management:
Wrong Estimates Variation orders /
\ ’ ! Cost / \ f
- mang@nent: -
Scope management: Lack of ViSibility Cost and Time
Scope Creep \ ' and \ f management:
- accountability — Poor budgeting,
and scheduling
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Time Management Practices over the tlme

Gantt Charts and Milestone x
Chart

X
X

Critical Path method (CPM)

X

Scheduling by using Primavera

Building Information Modeling
(BIM) & 4D Construction
Scheduling

X
X X X X
X

Proposed Framework
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Cost Mahagement Practices over the time

Budgeting and Earned value x x x
management (EVM)

Resources allocation by using

X

Primavera

Building Information Modeling
(BIM) & 5D Construction
Scheduling

X

Proposed Framework

Jacobs Challenging today. 00 pr oject Controls

Reinventing tomorrow, '



-

3. Effective Project Control Functions
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Effective Project Control Functions

Project Controls Functions

Effective PC
Essential PC Basis |mp|ementation
Continuous
Integration
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4. The Power of Digitalization and
Innovation in Project Controls

Utilizes Philosophical Modular
Implantation of Some Software (Primavera, Acumen Risk, Qliksense and Power Bl
Dashboard)
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The Core of Project Control

Innovation

Ability to rethink your current business to find
new revenue streams and maintain competitive
advantage. It can be done either by improving
an existing business model or by looking for
new ways to provide value.

Software

Standers and Procedures

Processes that minimize the performance
gap and giving the best integration between
planning and execution and how to report it
to the decision maker.

Utilization the smart and economic tools
within the setting of project controls

Jacobs
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Utilizes Philosophical Modular Steps N\,

In order to have valid and reliable project controls and risk analysis results, we should start with
building a valid model that fulfils four needs:

Project Control Framework

v v
Project Control Functions Project Control Challenges
Primavera Schedule Data Collection
Budget Estimation (MS) Data Analysis
Acumen Risk model Risk Register
5 )

!

Design of simulation scenarios

|

Research Analysis and power BI
Initiation
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Stage 01
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Utilizes Philosophical Modular Basis N

\
e |
(Baseline schedule ) (Cost Budget & Revenue) (Defined Risk matrix) O 4 (Risk Register)
A clean, logically Clear uncertainty define a template Discrete risk
linked and assignment rules for schedule/cost events
completed and definitions impact ranges and
schedule risk events scoring.
\_ J
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Stage 02
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Utilizes Philosophical Modular

Risk Management Plan

Responsibility chart

Plan risk management

Identify risks

Perform  qualitative
risk analysis

Perform quantitative

risk analysis

Plan risk responses

Monitor and control
risk

client

Contractor

Risk
Team

Consultant

As need

As need

As need

Other
stockholders

Perform Qualitative Risk Analysis

Method

Data Quality
assessment

Definition of
probability
and impact

Jacobs

Details

Each thread and opportunities will be analyzed and

clarified if necessary, so that the risks can be
effectively assessed

A 1-5 scale will be used for probability and for impact:

Interpretation of scale for probability:

1 means Rare

2 means Unlikely
3 means Possible
4 means Likely

5 means Almost Certain

Interpretation of scale for Impact:

1 means little impact
2 means Low Impact
3 means Medium Impact
4 means High Impact

5 means Very High Impact

&
e W
v Y
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budget
Contractor, 1 Week
Client and
consultant
Client and 1 Week
consultant
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Utilizes Philosophical Modular

Example of Risk matrix

Evaluating Impact of a Threat on Major Project Objectives

-“
Probability X Impact Matrix
- g

Time 4.7 Days 813 Days 14-20 Days

=
E=
=
=
[=]
o

Changes in project Changes in project Chent does not agree
features with < 5% Cost features with 5-10% Cost  that Scope meets the

Increase purpose and need

Impact On Selected Objective

OBJECTIVE

Severe injury Temporary impairment

Risk Scoring & Ranking

Translate Score To Risk Rank

m Risk Ranking
Low

Moderate
Jacobs Challenging today. g@ PijeCt Controls
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Utilizes Philosophical Modular —

Perform Quantitative Risk Analysis

Method Details

Sensitivity Also known as “what if” analysis, sensitivity analysis

Analysis uses the power of the computer to examine the
effects of variations in different project variables. For,
example, if you vary the duration of a given task,
what is the effect on project costs, quality and
resource usage? Tornado diagrams may be used to
assess the potential impact of highly uncertain
variables on the rest of the project.

Modeling and Using data from subject matter experts, computer

Simulation software program uses random number generators

and input values from a probability distribution to
simulate possible project outcomes

Responsibility

Contractor

Contractor

Time
budget

Cycle
reporting
each
Months

Cycle
reporting
each
Months

of

3

of

3

Perform Risk Response

Method Details

Deterring risk 1. Avoidance: this is where the risk is not accepted, and
Responses steps are taken to eliminate the risk condition or protect

the project objectives from its impact.

2. Acceptance: also called risk assumption, or retention.
This is where an acknowledgement of the existence of a
particular risk situation occurs, with the conscious
decision to accept the associated level of risk and wait
to see what happens. Active acceptance requires
assigning a contingency plan and some contingency
reserves to deal with risk should it materialize. Passive
acceptance on the other hand, requires no action,
leaving managers to deal with risks as they occur.

3. Transference: also known as risk sharing or deflection
which simply transfers the risk responsibility to another
party and can be achieved through insurance,
performance bonding, warranties and guarantees, and
contracting.

4. Mitigation or control: this involves reducing the risk size
in order to make it more acceptable to the project or the
organization, by reducing its probability and/or impact.

Risk response plan will be created /sent to the management,
client and consultant for their approval

Reporting

Go/no -GO meeting A meeting with management, client and consultant will be hold

with management to review the total impact risk remain in the project

Challenging today.
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Responsibility

All Stockholders

Contractor

All Stockholders

Time budget

Cycle of
reporting
each Month

Cycle of
reporting
each Month

During
progress
meeting
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Stage 03
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those practices?

Acumen Risk has been built on integration with MS project and Primavera schedules as well as cost
data models from external data sources such as MS excel. Additionally, Acumen Risk can Import risk
register data from external data sores ( e.g. From MS excel and Enterprise project risk registers).

Ll  J» farkbaokl - Deltek Acume e x]
S14/ Projacis 3 /4 Risk Fielas |
> f E E zgR
=1 = & || 3 izeel| S x = T
o : ) Import Al Activity | SmariGan(t™ Timeline Delet ) Publish
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Get Bxtern import Activities Editing Publish
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Workbookl - Workbookl
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Ready V6.0.0 x64
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those practices?

» Discrete Risk Events - Build Risk Register assigned with the baseline
k¥ TS YIOrUoorl - Venex Aumen g - .

b S3 // Risk Fieids
343 Workbookl = Deltek Acumen ) BB & " E @ g m
| (L) 514/ Projects S3 Jf Risk Fields | o o W = Eg 48
| _;E_J | @ :j* j —fh : _|h E @ J:;J z;?;‘ . 1 Risk Register Analysis Tempiates Risk Models Import / Publish
Left Right Add Risk DeleteRisk E Run Risk Build Uncertainty  Risk Create Cost Print Excel RiskBook . .
Panel - | Panel - Event Event P Analysis - Scenaric ~ Matrix Estimate ~ Preview~ - « | Risk Register
e Activities Analysis Templates Risk Models Import / Publish B
m _I View the project schedule and set . W
| duration uncertainties, ik laglster Risk Select the Probabl!@, lmpact Gt Mitigat
N Risk Register ‘ Enabled Absol. ID 'py;?efo ;pmgnd after mitigation Probability  Schedule  Cost Score Enablec
C ;; me and manjtaln project raslc? and z g 8 E 8
=5 integrate them into cost/schedule -
model. Risx v Rl W There is a risk that Receiving for IFC without final Authorities approval 7 -—
Engbled Absol.. ID Type  MName | v R2 W Changes to plan requirements from DM, DCD & DEWA. High High Low 16
T | =) =) v R3 W Dubai Civil Defense Approval and its associated design changes if any will impact the constructio... High Very High High -
b ] ] R ' There is a risk that Receiving for IFC without final Authorities approval = | v R4 ¥ Riskof receiving comment from DEWA to change the current cable tray system to trench system... Low High Low -
] | R2 L 4 Changes to plan requirements from DM, DCD & DEWA. = v RS ¥ ODubsiPoce Design NOC Very High High Medium -
it ] R3 L Dubai Civil Defense Approval and its associated design changes if any will impact the constructic v RS ®  Dewa Hv Side NOC is Required on /or Before 8 Apdl 2017 High Very High High -
¥ ] R4 L Risk of receiving comment from DEWA to change the current cable tray system to trench systen 5 7 W DEWA and Etsslat Approval process High Verytigh | High -
| 7 Rs =3 sk Delire Nacinn NOEC - v R8 ®  Medical Equipments Deign Information to Be Released on/or Before 22 March 2017 Medium High Very Low 12
4 [ - r v R9 ¥y Kitchen Equipments Deign Information to Be Released on/or Before 6 March 201 Medium Medium Very Low 9
To create Risk Re g istern] | Thereis a risk that Receiving for IFC without final Authorities approval v RI0 @ Some of DM Drawings Not Clear In Dimension Medium Medium Negligible 9
e v R11 & Riskof having delayed permanent power from DEWA for testing and commissioning High Very High Very Low -
Details L Mappings 1 v R12 & Delayin facade material approval by DCD Medium Very High Medium 15
. . vl R13 @ Design Drawings and Approval of the BMS Drawings , Controls Sequences & Programming. Low Low Negligible -
d R1 Name | There is a risk that Receiving for IFC without final Authornties approval 7 A1 @ | Redoing of completed work Low Low Medium -
Type @) Threat Opportunity Calendar Event Risk Window v R1S @ Potential lack of resources to perform the required tasks by the Contractor Low High Medium -
v R16 W Late sign -off on Fagade material and exact color from client and engineer, Medium Very High Negligible 15
v R17 WP Late elivery of elevator, escalators, BMU, chillers, or other long lead items have delay in delivery... Very Low Very High Negligible -
v R18 ¥ Waterlevel Very Low Very Low Negligible - |
— 7 R19 W casting plan will be 24 Hr, and the inspection should be 2Kr Low Megum  Negigte [ O
Projects Risk/ event Details < ] L
Ready V6.0.0 x64
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How to use the Power of Technologies to Coverall
those practices?

Risk events must be mapped to the activity/ cost element by two procedure; first one WBS element (
in this case the impact will be mapped across all activities in the same WBS), the second procedure
is directly mapped to individual activity ( in this case the impact will be mapped across this activity) .

T 1 -
ffRisk | Fields @
P e 2 = 83
B = | = - vl
i Run Risk Build Incertainty Risk Create Cost Print Excel RiskBoo Copy to
Analysis ~  Scenario - Matrix Estimate ~ Preview ~
Analysis Templates Risk Models Import / Publish
] Risk Register
Risk Current Mitigat
Enabled | Absol.. ID Type  Mame Probability Schedule Cost Score | Enablec
B |r & There is a risk that Receiving for IFC without final Authorities approval Very Low Very Low veylow [ O-
[ |r2 L J Changes to plan requirements from DM, DCD & DEWA. High - High Low 16 |
= R3 ' Dubai Civil Defense Approval and its associated design changes if any will impact the constructic...  High Very High High - =
1] I R4 L 4 Risk of receiving comment from DEWA to chanae the current cable trav svstern to trench system... | Low High Low [ | [
o [ »
Changes to plan requirements from DM, DCD & DEWA.
O T
Mapping Current Mitigation Mitigated
R... | Activity Min Pro... <~ | Max Proba... Min Durati... Max Durat.. Min Cost Max Cost Duration Cost Min Proba...  Max Proba... | Min Durati... Majl
X MCH-KDM-GKD-1: Proje... 50 % 75% 20d 25d $452,158 $968,910 0d $0 50 % 75 % 20d
X MCH-CM-GM-CPDM-1:... 50 % 75% 20d 25d $452,158 $968,910 0d 30 50 % 75 % 204
Select the Probability, impact schedule , impact cost, and Location in the WBS/ Activity
1 a4 ]
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those practices?

Running Risk Analysis - Simulation Options
V155551 - e e T T .
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General Status Relationships Dur
1d MCH/PV/289/010/DX-3.7.1.1 Description

Project | MCH/PV/289/010/DX-3 wBs MCH
Type | WBS Calendar |MC-74

@)

A ; =
g A : >,

Run Risk Bulld Uncertainty  Risk Create Cost Print Excel
Analysis | Scenario ~ Matrix Estimate ~ Preview «
[Simulation

Number of Iterations 1000 ﬁ

Complete Automatically

Perform risk analysis until results converge to given cCuracy

Automatic Accuracy E%B

Convergence 100 B
Scenarios

Uncertainty Only (No Risk Events)

Perform the risk analysis including only duration uncertainty
Uncertainty and Risk Events (No Mitigation)
V| Perform the risk analysis inciuding both uncertainty and pre-

mitigated risk events.

Uncertainty and Risk Events (Mitigated, Excluding Overhead)

Perform the risk analysis in
mitigated risk ev

required for mitigatio

oth uncertainty and pre-

st/schedule effort

Uncertainty and Risk Events (Mitigated, Incduding Overhead)
3

Perform the risk analysis including both uncertain
mitigated risk events, and including the cost/schedu

fenuiited for mitination

[Trteraction

Interactive
Automatically run risk analysis
changing during the execution.
Diagnose

Manually run each
changing during execution

s and view the values

c 3nalyss
Nalyss

0N 3nd view the values

f the risk analysis iterations using muitiple

Repeatability

V| Use Fixed Seed

vaco

I E R R RREERELREREREREERIELERHEE:R,]

Type  Name

There is a risk that Receiving for IFC without final &
Changes to plan requirements from DM, DCO &
Dubai Civil Defense Approval and its associated ¢
Risk of receiving comment from DEWA to changd
Dubai Police Design NOC

Dewa HV Side NOC is Required on /or Before 8 2
DEWA and Etisalat Approval process

Medical Equipments Deign Information to Be Rel

[}

Kitchen Equipments Deign Information to Be Rel¢

Some of DM Drawings Not Clear In Dimension
Risk of having delayed permanent power from D
Delay in fagade material approval by OCD
Design Drawings and Approval of the BMS Drawi
Redoing of completed work

Potential lack of resources to perform the require
Late sign -off on Fagade material and exact color
Late delivery of elevator, escalators, BMU, chillers
Water Level

casting plan will be 24 Hr, and the inspection sh
Risk of actual dimension compared to the dimen
FI ECTRONIC (I OSSARY Rick
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those practices?

Running Risk Analysis - Simulation Options
T Workbookd - Delek Acurme s oo o

53,/ Risk Feics o
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How to use the Power of Technologies to Cover N —

those practices?
Analyzing Risk Results

The acumen risk results can be analyzed a variety of different ways as an output from the model and risk analyses.
Here the brief summary of the reports.

B_5 =3
28 S1// Projects S3 // Risk Fieids
e e P S o Tagl A - ‘ e 0. M
= = A i = ¥ ] .
S IEN G E X 1 B % 3 X 4 B H v B
Left Right Lock/ Unlock A Act /ity SmartGantt™ Risk Run Risk Build Uncertainty  Risk Create Cost Print Exced ¥
Panel+ Panei~ Uniock | Children Vievs . Adviser™ Analysis »  Scenario ~ Matrix Estimate « Preview » .
Ve None Activities 0 Analysis Templates R Import / Publish
Q s
Project Description Remaining... [J | Duration Uncertainty Tyeur bed %
[ 4[| Gantt Chart
| MCH/PV 4 . View the project schedule in Gantt chart
| Cost Estix format, MCH/PV/289/010/0X-3 ] 18 cungs ) B
| Cost Esti
[cost <l o Uncertainty Inputs MCH/PV/289/010/DX-3 MEDICLINIC PARK... 76d | (@) cungms  mmm &
| N | View the breakdown of uncertainty inputs.
o MCH/PV/289/010/RX:3.
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Risk Sensitivity™ o MCH/PV/289/010/DX-3.732 Concrete Works 20d 0 |ojcammyy omwm
01( DX-3 - MCH/PV/289/010/DX-3
| .c'!"m ?‘:Tu'g 2""“ il et atu, | Relationships | Duration Uncertainty | Costs = Resource Assignments | Risk Events | Settings
View critical paths and near-critical paths
that become critical due to risk
MCH/PV/289/010/DX- Description MCH/PV/289/010/DX-3
5 Risk Register
=1 Create and maintain WBS
- ntegrate them into ¢
Calendar
Diaténem Oracle Primavera f | Author
Original Project Name MCH Date Imported 14-May-17 40955 PM
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How to use the Power of Technologies to Coverall

those practices?
Type of Risk Results

eUncertainty inputs Report

Uncertainty - MCH/PV/289/010/DX-3

e Risk Exposure - Finish Date

MCH/PV/289/010/DX-3 Uncertainty and Risk Events (No Mitigation)
MCH/PV/289/010/DX-3 - MCH/PV/289/010/DX-3 Finish Date

70 days
200
~ 1004
D 8 8 0-Dec: 3 9 10-Feb-19
Distribution

Metri Value
Deterministic - 0 % 03-Dec-18
Mean (P55) 12-Jan-19
PO - Best Ca: 19-Dec-18
P30 09-Jan-19
P75 20-Jan-19
P100 Contingency 70 days
P100 - Worst C. 12-Feb-19
Range 55 days
Risk Rang; 9%
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How to use the Power of Technologies to Cover

PCs practices?
Type of Risk Results

oRick Drivers e Critical Schedule Driver

Critical Schedule Drivers - MCH/PV/288/010/DX-3

Uncertainty and Risk Events (Mo Mitigation)

MCH/PV/289/010/DX-3 Uncertainty and Risk Events (No Mitigation) path 81 _
Schedule Contribution™ (Children) for MCH/PV/289/010/DX-3 - MCH/PV/289/010/DX-3
4% 2% 0% 2% 1% 6% 8% 10% 12% 14% 16% - _ fs0%

M Logic M Uncertainty M R3: Dubai Civil Defense Approval and its associated design changes if any will impact the construction timeline and cost [l RS: Dubai Police Design NOC

MCH-AUT-MEP-FF-CD-16 - Approval |
from Civil Defense for Fire Fighting Sh...

MCH-AUT-MEP-FA-CD-14 - Preparation |
of Final Work Shop Drawings for Civil...

MCH-AUT-MEP-FF-CD-13 - Preparation |
of Final Work Shop Drawings & Equip...

R2: Changes to plan requirements from DM, DCD & DEWA. [l R1: There is a risk that Receiving for IFC without final Authorities approval Path 210 1%

0% L% 200 % 300 % 0% 0% 600% 7.00% B00% 900% 1000 % 1L00% 1200 %
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How to use the Power of Technologies to Cover
PCs practices?

For the purpose of administration management, we are proposing to deploy two different
software to serve as the business intelligence front-end processing and display engines: Qliksense
and Power Bl, in which currently the Power Bl is the most popular in this field.

Two different applications can be created for that purpose:

1. Quarterly Consolidated Reporting” dashboard = includes company across a wide range of aspects from Q01. The dashboard
collects, processes, analyses, compiles, and presents the following:

Projecst values, approved variations and under-assessment variations.

Risk and management section and how it will affect the time and cost

Project backlog which is afterwards summed up for the company level and split among different clients and based on location and
business unit as well.

Monthly, quarterly and yearly billing results with trends and analysis and comparisons to plans and adjusted plans.

Monthly, quarterly and yearly cash collected, due and overdue with KPIs to measure client quality index.

Quantities of concrete poured monthly across all projects.

Time Portfolio management which presents the completion date changes, extension of times, analyses delays, factors causing
delays and planned vs Actual overall percentage completion.

“Areas of Concern” that needs management awareness or intervention and the proposed mitigation measures.

Manpower planning for all projects across the portfolio, actual allocation status and in-depth analysis of manpower efficiency.

© O O O
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How to use the Power of Technologies to Cover all those pract ce/

2. “Biweekly Projects Reporting” dashboard = Presents crucial data that helps in mitigating all risks
and taking corrective actions for timely and cost-efficient delivery of projects. The dashboard collects,
processes, analyses, compiles and presents the following:

Project value, approved variations and under-assessment variations.

Project backlog.

Risk and management section and how it will affect the time and cost

Monthly, quarterly and yearly billing results with trends and analysis and comparisons to plans and
adjusted plans.

In-depth KPIs that monitor projects different trades (Time and cost).

EVM via providing CPI and SPI

Time Portfolio management which presents the completion date changes, extension of times,
analyzes delays, factors causing delays and planned vs Actual overall percentage completion.

o “Areas of Concern” that needs management awareness or intervention and the proposed mitigation
measures.

O O O O
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Conclusion and Expected Outcomes

Goals
Identify the project ) COhtIhUOU? Using the power of Reflect the real Achieving the
goals and clear |mprovemend|n software and their picture to the strategic Target
understanding of pro;:ess a‘n ‘ integration discussion maker in
the risk protce ;rei,ls e a representable
°° .tec ‘|ve ways using power Bl
monitoring \ )
Start
1 b Challenging today. 00 pr oject Controls
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