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ABSTRACT

My thesis topic was “RISK MANAGEMENT". | have worked in 4stages. In stage 1 | have gave
the synopsis of my thesis such as aim, objective, limitations and scope. Then | have done a risk
management process and provided risk variables that impact on project. Then | have done a 2
journal study. In stage 2 | have done 1 literature case study and done a literature review. In that
literature review, | have studied about the General overview of toll road concession and General
risk management of toll road projects. Then in the stage 3 | have done a live case study. In a
live case study | have analyzed and identified the risks based on stakeholder’s perceptions.
Then | have done a risk analysis according to the identified risks and at last in the 4™ stage |
have done a detailed risk analysis according to the contractors and owners perceptions and
provided risk mitigation strategies as a results. By this way | have concluded my thesis.

Keywords: risk management, toll road construction, risk analysis, risk mitigation.
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CHAPTER 1

INTRODUCTION

1.1 BACKGROUND

A crucial aspect of project design and management is risk management in the construction
sector. In all the 9 data categories disseminated by the Project Management Institute, risk
management is one. An crucial aspect of project success is the combination of excellent
risk management. Building occurs often as extremely intricate and unsafe from many
causes might develop. In order to handle efficiently unforeseen occurrences and feelings
more and more, risk management is being developed into an important aspect of building
project management. The harmful repercussions of risk and uncertainty are essential. It is
crucial.

1.2 AIM

The general purpose of this master's thesis is to decide correctly how to use a tollbooth
successfully based on risk management.

1.3 OBJECTIVE

To classify the hazards

Risk assessment

Analysis of the risk identified and mitigating measures

1.4 LIMITATION

This thesis is restricted to road building exclusively.

1.5 SCOPE

Understand the organization's past and risks in the development of the roads.
To assess the activities conducted so far with regard to risk management.

Develop a structure and follow-up controls for risk management efforts.



1.6 METHODOLOGY
STAGE 1
* Synopsis
Risk management process

» Risk variables that impact on project
* Journals study

STAGE 2

» Literature case study
» Literature review

STAGE 3

* Live case study
STAGE 4

¢ Conclusion



CHAPTER 2

LITERATURE STUDY

21 RISK MANAGEMENT PROCESS:

Communicate and consult
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FIG 2.1 RISK MANAGEMENT METHOD

2.2 RISK VARIABLES THAT PROJECT IMPACT

* Design modifications

+ Building strategies difficulty

* Low productivity

» Payment and lack of cash

» Poor communication between project teams

* Low productivity

* Delays in payments Injury and accidents

» Contractual modification

« State and governance change in native legislation

* Effect of surrounds e.g. conditions of website conditions




* Low organisation contentment

* Local larceny and hooliganism Shortage of materials

* Fluctuation in inflation value

2.3 JOURNAL STUDY

2.3.1 RISK MANAGEMENT IN CONSTRUCTION INDUSTRY

International Journal of Engineering analysis, ISSN: 2319-6890(online), 2347-
5013(print) Volume No.5, Issue Special one pp: 153-155, eight & nine Jan 2016

ABSTRACT:

With sophisticated and changing project settings that provide an environment of high
insecurity and risk, construction sector is very vulnerable to risks. The business is subject to
many technological, socio-political and corporate hazards. In the housing business, the
capacity to deal with these risks was not excellent. Thus, persons functioning in the industry
suffer many failures, such as permanent failures due to the quality and functioning needs,
price overruns and unsafe delays in the completion of the project. Risk management may
be a process consisting of risk identification, quality and quantitative evaluation, answers
with an appropriate risk-handling methodology so that the risks may be controlled by
observation. This article addresses notions of risk management and several risk analysis
approaches that may be applied to answer all types of threats through the whole life cycle
of a building project.

KEYWORDS: Building industry, risk analysis, risk management,
INTRODUCTION:

Building is an inevitably identifiable square measure, with the dangers arising from many
sources. Risk is defined as any action or impact that may have an influence on project
goals. Inherent risks and uncertainties assess the other businesses in the building industry.
Risk is an inherent aspect of every project associated with the undertaking. Risk is donation
irrespective of its size or industry. There is no entirely risk-free project. If risk is not
evaluated correctly and ways to control them are not trained, the project will probably lead
to failures.

Concept of risk analysis and management:

Risk management may be a process for identifying, analysing and confirming projects' risks
to prevent dangers. In order to execute the project approach, all phases of the risk
management technique should be included in the risk management procedure. Risk

4



management might be a key strategy because of the character of the building. Housing risk
is generally roughly categorised into:

Financial risks

Physical hazards

The operational risk
Social and policy hazards
Technical hazards

Entrepreneurship risks and the environment.

RISK MANAGEMENT PROCESS:

Risk management consists of identifying, evaluating, responding and reviewing the
methodology.

Identifying the risk: the risks are generally identified in the following manner

a. Brainstorming:

One of the most important strategies in style. Used in general for the formulation of
plans; it is also quite useful for identifying danger. Everyone involved in the project is
gathering in one location. One assist is provided by the UN agency to enlighten
participants about various issues, and therefore after the elements have been
identified. The assistance review eliminates extraneous components before shutting
it.

Delphi Approach:

This technique is comparable to the group action, but it does not seem that the
participants understand each other and are not in an equivalent position throughout
this process. They will determine the factors without consulting other participants.
The assistance in groups summarises the factors known.

Interview/expert opinion:

Experts or staff with adequate competence in a very highly qualified project are
typically helpful in avoiding/solving similar problems repeatedly. In order to identify
moving items, all participants or the relevant people within the project are typically

questioned.
5



d. Past experience:

The comparison has been developed to identify variables in the past expertise from
an analogous project. Once the features of the test are examined, they might provide
insight into the common variables.

e. Checklists:

These squares evaluate easy but very useful lists of predefined items measuring the
project potential. The checklist that includes a list of the known dangers is used in
the past and the replies to them are also a start in identifying the hazards.

Evaluation of risk:
Quantitative methods:
A. Analysis of Sensitivity:

This is intended to identify the uncertain components of the project that can most affect the
project outcomes. When creating a risk model, a sensitivity analysis is performed to assess
the sensitivity of different models to the result of the projects. In order to attempt to achieve
this, the 1 variable values are adjusted at a time, and the project's influence is also visible.

b. Scenario Analysis: Scenario analyses provide effect to different project status or
impacts of different risks when they occur at the same time. After this examination, a good
decision is usually formed which provides {the choice} with less loss or risks, which is
typically chosen.

c. Monte Carlo simulation (probabilistic analysis):

A simulation of the project is done using a model to highlight the possible influence on
project objectives of varying levels of uncertainty. For this investigation, city simulation is
generally employed. The impact of uncertainties and risks on the budget and the schedule
of projects is quantified.

It mimics the full system time and again when a price is selected from the chance
distribution by random means for each issue. For every activity in time management, it uses
three purpose estimations such as the worst case and best case period possible.

d. decision tree method:

The analyse is per call tree performed. To formulate the subject and evaluate the options,
call trees square measure tremendously beneficial. The square measurements used to
describe a project constitute a graphical representation and may plainly reflect the
consequences of each call made within the project.

6



Qualitative methods:

Qualitative risk evaluation methods Square measurement of the risk probability- and effect
descriptive scales and square measurements. These procedures are quite simple, when
quick assessment in small and medium sizes is required. In addition, this practise is
generally used as confined resources of your time and cash in the event of poor, restricted
or inaccurate numerical information. The following are listed:

a. Risk probability and effect assessment:

* A risk opportunity and an effect evaluation must be used to analyse the probabilities
of the specified risk.

» In addition, risk implications for a project's objectives are analysed with regard to
the positive influence it has on opportunities and negative threat effects.

* For the purposes of this evaluation, chance and impact should be specified and
tailored to a specific project.

* Clear scale definitions should be established and their scope should be based on
the project's kind, criteria and goals.

* PMI identifies examples that vary from 'very unlikely' to 'almost sure' yet an
adequate numerical assessment is permitted.

* The level of influence varies from 'extremely low' to 'extremely high.'
b. Risk rating matrix likelihood/impact:

» The probability and effect that were evaluated as a foundation for measurement in
the previous step square measure.

* This is why the evaluation square measure results, with priority given to
victimisation, have identified various methods of computation discovered in the
literature.

* The priority score is calculated by Westland as the average chance and impact.

» Variation of priority score, rating and colour measurement assigned to indicate the
importance of each danger.

* High impact threats, known as dangerous and will require rapid reaction, and low-
priority score threats are typically monitored through action or when necessary.



c. Evaluation of urgent risk categorisation and risk:
* A system of project dangers might be classified in risk

Based on their sources, square project measurements are most vulnerable to these
problems. Tools that may be used in this square measurement approach will break down
structure (WBS) or risk disorder (RBS) and have an effective function in developing risk
response. The WBS splits enormous operations into small, handling units and forms a joint
hierarchy of self-employment. RBS classifies and reveals its reliability. The objective of the
second approach, Risk Urgency Evaluation, is to adapt hazards to their rapid reaction,
however:

* This Third Step of the RMP shows how the recognised risks and hazards should be
addressed.

» The method and technique used depends on the kind of hazards in question.
a. Evasion of risk:

* Risks are typically avoided by withdrawing in an extremely opposite direction the risk of
death penalty from the project, but project objectives are still being fulfilled.

» Change project management to remove a danger, isolate project objectives from the
effects of a risk or to relieve the project objective exposed to losses, such as extending or
lowering the scope of the project. Project management

b. Transfer of risk:

» Risk transfer means that the UN agency is ready to take over responsibility for its
governance and the UN agency may bear accountability for the hazard should it
arise.

» |t does not eliminate the transfer of a risk; there remains a hazard, but another party
owns it and runs it.

* Risk transfers are typically successful because of the exposure to money risk.
« The purpose is to ensure that the risk is best handled and managed by the party.
C. Risk Reduction:

» Risk mitigation decreases to the appropriate threshold the associated chance/or
effect of an unfavourable risk occurrence.



Early steps are often more convenient to reduce the risk possibility and/or effect than
trying to remedy the hazard after the hazard is over.

d. Risk exploitation:

This method is designed to remove ambiguity associated with a chosen top-side risk,
without doubt by causing chance.

Eliminate the uncertainty associated with the high risk selection. An opportunity to
have a good influence on project goals might be described as a risk event.

Risk share:

Allocate an opportunity to a different party UN agency to maximise its possibility of
predominance, and, if that happens, boost possible benefits.

The transfer of threats and sharing possibilities is comparable in square measures
when a 3rd party is hired, who is responsible and to whom the threats square
measures transmitted should be able to share the possible benefits.

Risk improvement:
The objective of the reaction is to modify the positive risk's 'magnitude.’

The opportunity is increased by increasing its likelihood and/or effect, which
increases the benefits of the endeavour.

Seeking to enable or strengthen the opportunity and to target and strengthen their
triggering factors proactively.

. Risk Acceptance:

Eventually all hazards or cash in all possibilities cannot be eliminated.

We shall document these and provide a basic level of awareness of their existence
and knowledge.

This approach is employed when it is impossible to answer the threat by the opposite
means, or even when the greatness of the risk is not the reaction.

When the project manager and the project team also try to solve a risk, if and when
this happens they agree to address the hazard.



. Contingency plan:

The contingencies may also be in the form of one unbroken reserves one day, so
that they can handle unknown risks or in the form of pricing, in order to manage
unknown risks.

Risk assessment:

That is the final phase in this process.

We prefer to monitor and document their efficacy and any changes in the risk profile
of the project after implementing the response activities.

CONCLUSION:

The strategies of victimisation within the literature about the RM measure square
professionals in construction companies, but they do not appear to be aware of it.

Risk measurement is handled everyday in the business, but not in such an organised
way as the literature defines it.

The information on RM and RMP is almost nonexistent, despite the fact that the
thinking on risk management is changing to a great deal in the construction industry,
as other studies revealed.

Risk management could be a strategy which associate companies should use to fulfil
the company's objectives at intervals.

Consequently, awareness needs to be developed and people should take an interest
in using risk management strategies in industry.

10



2.3.2 JOURNAL 2

The MANAGE RISK comes with the -HOW to do A in OUTCOME

History Risks include....

* Quality and safety

+ Cost management

« Timeline management

+ Scope and amendment management

* Procurement & contracts

+ Management of personnel

* Information management

+ external influences. External risk management

If it is ignored, what happens?

* Prices increased

* Loss or decline in profit

» Completeness and reputation damage; and worse
* business and economic status disposal
* Risk management project

How is the risk managed?

+ Assessment and quantification

* Implementation

* Monitoring

* Reduction

Controls of project
» Method of daily project management

* Missing project lagging information

» Failure to recognise and develop risk and chance responses
» The lack of prompt settlement of many stakeholders' issues
* Requests

+ Management of contracts

» Failure to meet project requirements

* Legal liabilities or loss of rights not required.
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Control monitoring
« Compliance with stipulated policies and procedures
* Regular conferences on projects standing, revised action lists and jointly
responsible obligations
« Formal updated project management tools combining current data
» project risk management for your business is of great importance
» Project controls establish the management foundation for the project
* Project controls cowls with a broad spectrum

Procedures for controlling
* Risk and casualty registries
» Register of issues
+ Clear and similar contractual documentation Proceedings
» To ponder about major dangers at Regular documented conferences

12



2.4 LITERATURE CASE STUDY

Case studies in Lesotho
Risk management in public sector projects:
Abstract

Building has problems which hinder their desired results.
The restrictions on times, costs, quality and competition are in force.
Incisive risk management (RM) strategies are essential for these difficulties.

This paper gives the results of a case-by-case analysis which nonetheless
determines why the field of public building is deficient in recent RM techniques in
Lesotho building and why.

This research explores perceptions of stakeholders about the probability and
effect of hazards (P-Is) on 3 public sector buildings.

The measuring scale for Likert was not intended to gather P-| grids for
knowledge.

Scatter plots are analysed and sent to the knowledge area unit.

However, the results achieved by means of a cross-case survey show that the
people surveyed perceive the number of risk P-Is in the structure under
examination to be high.

INTRODUCTION

Project management (PM), which involves risk management (RM) in combination
with the important information categories, has been adopted by the housing
sector.

The findings of this study show that the project stakeholders understand the
effects of building risks and that information areas in Lesotho cope with RM
shortcomings.

Semi-structured interviews in the Lesotho example were supplemented with a
mini-form in 3 cases, but the project actors grasp the probabilities and
implications of the risks.

However, in the context of the project life cycle (PLC) for a public construction
project in Lesotho, the study jointly analyses modification to building hazards.
Unit of the technical competence area crucial to RM project, as a result of risk,
the uniqueness and expertise of the project may be operated.

RM is crucial in order to prevent overruns costs/time and attracts potential
investors into public infrastructure in general.

Investigating RM follow-up in native public works might help stakeholders
reassess approaches of reducing project losses and failing.

13



DEVELOPMENT TRADES CHANGES

* Table 1 shows the problems which distinguish the area unit in Lesotho.

* These issues highlight the implications on time and value.

» The primary project risks are recognised as delays in public construction.
* Area delays common in poor nations in building.

Table 2.1 Risk impact on selected major public construction comes in African nation

The road
upgrade
of
Mpharane
- Belabela

External
& Internal
Metolong
Dam
Project

Delayed
funding
for Tikoe
Industrial
Estate
Project

Internal
market
project,
engineering
&
assumption

External &
internal

External

Inadequate
cost recovery
for road users
(about 36.5
percent )

* No succinct
project goals

+ Brief design
and feasibility
studies have
been
insufficient

* High
precipitation

* Logistic
difficulties

+ Labor
conflicts

* High
precipitation

Inclement
weather for
delayed funds
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*  9-month delays
* Exceed the cost
* (55.3 percent

* Temporaries — 1
year
+ Exceed cost

« Late fora
year
e Exceed cost



Risk likelihood and effect

Risk has a direct time impact which mostly leads to the overshoot of value.

The project parameters are known as 'quadruple constraint' for risk
consequences of your time, cost, quality and scope.

PM literature shows that at different phases of a project, several risks occurred
with very different implications.

Common hazards relate, in addition to environmental, technical, scheduling,
written agreements, financial, and management questions, to quality, staff, costs,
expenses, time limit, and strategic decisions.

These risks are internally measured by a project.

The risk identification is the start in RMP, as described in Figure one.

If a risk is known, the next step is to investigate it for its incidence and effect
likelihood.

The second stage is thus necessary to examine the price of the hazard.

Analysis can take place using qualitative or quantitative systems.

Qualitative risk analysis incorporates an impact-probability matrix (P-1), an effect-
rating risk (RCR) and an analysis of Monte-Carlo.

Process of risk management:

Project managers must consider the consequences of risks on the opposing data
fields of project management (PMKAS).

The Institute of Project Management (PMI) has advised ten data areas on their
work, including integration management, scope management, time management,
and quality management, managment of human resources, communication
management, proxy, neutral management, value management, and risk
management.

This research, however, employs RM to look at the many PMKAs pertinent to the
project managers.

Of the ten PMMAs alone, neutral management was not evaluated in this study
because of the anticipated small spectrum of stakeholders concerned in the
functions of PM in an African nation.

The deletion of Hindu deity from neutral management helps to avoid superficial
PM perceptions.

MATRIX THE PROBABILITY QUALITATIVE (P-l)

Every qualitative and quantitative information integrates a risk analysis P-I model.
Table a pair shows a simple quality 5x5 risk strategy, whereby P x |= Priority Risk
Problem « (RPF).

The unexperienced class is not very attractive anywhere P1=0.1 to 0.6 is
concerned, the dangers are not very attentive, the Yellow class is somewhat
more attractive anywhere PI=0.4 to 1.0, the risk needs a modest bit of attention
(2.5-4.5 RPFs).

15



Table 2.2: P-I qualitative matrix of risk analysis

Impact

0.4 0.5

] 2 3 4 5
Very low Low Medium High Very high
Probability

» Table three shows risks of influence on quality, value and time during a project,
going from zero.1 (low) to zero.9 (high).

» Numerical measurements between zero (low/niggable), 0.3 (minor), 0.5
(moderate), 0.7 (significant), 0.9 (high) and 1.0 (catastrophic) may also be
expressed as subjective judgments (Nicholas & Steyn, 2011: 373).

Table 2.3: Project risk levels related to project parameters shown

Quality Cost Time
performance overruns delays
(percentage) (months)
0.1 (low) Minimal Within Negligible
budget
0.3 (minor) Small 1-10% Minor slip
(<1)
0.5 Moderate 10-25% Moderate
(moderate) slip (1-3)
0.7 Significant 25-50% Significant
(significant) (>3)
0.9 (high) Goals not >50% Large slip
achievable

16



METHODOLOGY Research

Data analysis and results interpretation

« To record information for qualitative Pl grides and scatter diagrams a 5-point
measuring equipment was utilised to provide numerical knowledge as a case study.

» Through a 5-point likert measurement of 1=very low, 2/=lower, 2=medium, 4=high and
5=excellent, respondents have been allowed, to indicate their impressions. ¢

» Literature supports this technique where qualitative risk analysis methods such as P-I
networks include numerical (quantitative) values that match ratings (qualitative).

Collection of information

In short, three big building works in the public sector have been deliberately selected
with unusual contractual values of the R100 million.

- Most contractors' registration status was reduced to the levels A to B.

» The RM exposure was supported by the professionals participating in each project.

» The observation level of the RM supplied the main criterion for the sample method;
consequently, in all cases, construction project managers, building managers, quantity
inspectors, architects, contract managers, engineers and their numerous subordinates
were selected as interviews. Semistructured interviews were done face to face with the
use of a five-point Likert scale to study and evaluate the probabilities and effects of risks
on the project and measuring square data throughout the PLC.

CASE STUDY METHOD -
: . ANALYSIS
I o i ©  5X5P-I Conclusions &
¢ Individuals Grids Recommendations
perceptions / «  Scatter
+ diagrams
Likert Scales

Figure 2.2: Process of research

+ The examined literature supported by the analytic approach throughout this
multiple case study is presented in Figure 2.

» Interviews with project managers, assistant project managers, architects, main
engineers, mechanical and electrical engineers, consultants, quantity surveyors
and construction managers were done in order to record information using a
Likert measuring tool.

* Qualitative 5x5P-I risk analysis grids and dispersion diagrams resulting from the
5-point scale were assessed for the knowledge acquired.

« Table 4 provides an analytical sample, with 13 interviews in particular in the 3
instance.

17



Limitation
» Square measurement restrictions ¢ as with the bulk of research. *« For example,
just eight PMI data locations have been often picked from the whole.

* An RM that is key to the study was tested on all various PMKAs and neutral
management was eliminated, thus preventing superficial impressions owing to
the expected small size of stakeholders within the PM offices involved.

» Furthermore, the second case was not completed in the whole of the data
gathering procedure.

» There were therefore limited knowledge since the reduced sales portion could not
be examined.

+ However, the observations of the following sections nevertheless show aspects of
RM in construction which were not analysed in the past by trial and error in
African nation. In addition, some participants had not wanted to be recorded
when they had interviewed, whereas subcontractors did not meet the sample
requirements.

Results and discharges

Profile of the answer

* The first section of the form featured inquiries concerning the demographic profile of
the respondents, but the people who were in the best position to report the risk and
effect on the project are perceived as well as data square measurements.

The professions of responders covering design, project management, quantity
measurement, management of contracts and engineering are shown in Table 4.

Table 2.4: analysis sample

5 " E‘
e 1= o =

Case = o = = | 2 = =
2|l | E|B|lw|22|8|¢|5
Inferviewee | % E o 5 o3 g 2 Q

< << = = o =

= QO (8]

= O
Case 1 V y \ v v o
Case 2 W Y v 4
Case 3 V N W 4
TOTAL 2 3 1 1 1 1 1 3 13

Risk and effect throughout the PLC

As regards the potentially recognised hazards (environmental, financial, technological,
and political) occurring and their impact, question 3 of the form has tested the view of

the respondents.

* The inquiry raised answers from one (extremely low) to five on a 5-point Likert scale

(very high).
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* The results of each instance measurements of the square of the project in Tables 5 to
7.

 The results demonstrate that the beliefs of participants about the probability of dangers
at the initial stage are radically different.

» The outcomes, however, are mainly medium to horribly high in the design, style,
execution and sales event phases.

* The repercussions were in turn apparent across the PLC as parallel to their
probabilities.

» These show that the likelihood and consequences of hazards increased proportionally,
as the project advanced.

Table 2.5: Project risk perceptions P-I throughout the PLC in case study 1

Phase / e Quantity Structural ME&E Contractor's
Interviewee Surveyor Engineer Engineer PM
Likelihood:
Initiation Medium Very low Very high Very high Very low
Planning & . ‘ A ‘
Design Medium Medium Very high Very high Very low
Executfion Low High Very high High High
Closeout High Medium Very high High Very high
Phase [/ et Quantity Structural MEE Contractor’s
Interviewee Surveyor Engineer Engineer PM
Impact:
Initiation Medium Very low Very high Very high Very low
Planning & . L . :
Design Medium Medium Very high Very high Very low
Executfion Low High Very high High High
Closeout High Medium Very high High Very high
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Table 2.6: Project risk perceptions P-I in the PLC in case study two

el | Gomact | froect | asstantem | Consutan
Likelihood:
Initiation Very low Very low High High
Planning & Design | Medium Very low High High
Execution High High Low Very high
Closeout - - -
Impact:

Inifiation Very low Very low High High
Planning & Design | Medium Very low Very low High
Execution High High High Very high
Closeout - - - -

Similar to case 1, participants generally saw a corresponding increase in the chance and
effect of hazards since the project evolved.

Phase / Confracts Project ng;rggéofg's Consiruction
Interviewee Manager Engineer Manager manager
Likelihood:
Inifiation Very low Very low Very low Very low
Planning & Design | Medium Very low Medium Medium
Execution High High Very high Very high
Closeout Medium Very high High Medium
Impact:
Initiation Very low Very low Very low Very low
Planning & Design | Medium Very low Medium Medium
Execution High High Very high Very high
Closeout Medium Very high High Medium

Risk in the opposing fields of information (KAs)

Question four of the form tested the opinion of the respondents as to how well the
known risks, (environmental, financial, technical and political), are impacted by using a
5-point Likert scale ranging from 1 (very low) to 5 (Integration, scope, time, cost, quality
and communication resources, to procurement management) (very high). Table 8
through 10 display the outcomes.
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Table 2.7: Perceptions of risks in Case 1 on the reverse information areas of PMI

KA_s / ATepieet Quantity Sfruc_turof M_&E Confractor's
Interviewee Surveyor Engineer Engineer PM
Impact:

Integration Medium Very high | Very high | Very high Very high
Scope Very high | High Very high | Very high High
Time Very high | Very high | Very high | Very high | Very high
Cost Very high | Very high | Very high | Very high | Very high
Quality Medium Very high | Very high | Very high Low
Human resources | Low Very high | Very high | High Low
Communications | Low Very high | Very high | Medium Medium
Procurement Very high | Very high |Very high | Very high | Very high

* Results demonstrate that Structural Engineer, and also M&E Engineer following, were

most likely to be exposed by these identified aras to dangers compared to other WHO's

mixed perspectives.

* In general, due to their perceived critical role, time, costs and procurance management
looked most significantly affected.

Table 2.8: Perceptions of the risk effect on opposing PMI fields in Case 2

KAs / Interviewee zi;ﬁg%c‘;f Ef:rg(;{r?e(-:efr Assistant PM Consultant
Impact:

Integration High Very high Very low Low

Scope Medium Medium Very low Very high
Time Very high Very high Very low High

Cost Very high Very high Unsure High

Quality High Medium Very low High

Human resources Medium Very high Medium Unsure
Communications High Very high Very low Unsure
Procurement Medium Very low Very low Unsure

In this instance, participants had comparable judgments about the influence of these
hazards on the PMKAs. The consultant was generally unaware of the impact on several
sections of these hazards.
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Table 2.9: Risk perception of the impact of Case 3 on opposite PMI fields

T 5\:4 onfracts Pro_jecr ng :ﬁgg; s Construction
anager Engineer Manager Manager
Impact:

Integration High Very high Very high Very high
Scope Medium Medium Medium Medium
Time Very high Very high Very high Very high
Cost Very high Very high Very high Very high
Quality High Medium Very high Very high
Human resources Medium Very high Very high Medium
Communications High Very high Very high Low
Procurement Medium Very low Very high Medium

The results show that point and pricing were heavily influenced, followed by integration
management. The panellists generally saw hazards as widespread across the PLC.

CASE ANALYSIS AND IMPLICATIONS
Risk opportunity and effect in the PLC Case 1

Table 2.10: outline of risk P-I across the PLC just in case one

Very high

.- High
3
8 Medium
£
Low
Very low
Very low Low Medium High Very high
Probability

* RM perceptions were collected in Table 11 from 5 respondents.
* 2 respondents rated P-l 'extremely low' and 'extremely high' with a 'mid' score for the
initiation phase.

* The design and style stage was ranked by 2 people interviewed as 'mid' and 'extremely
high," while the stage was ranked 'extremely poor.'

» The execution stage was rated "high" by three respondents, while others assessed it
as being "very high" and "low."

* During the sales event stage, the "high" and "very high" rating of two respondents were
measured, while one rated it as the "middle."

» The examination of scores reveals that the range of RM monitoring in Table 11 was
very low and therefore undesirable results.
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Case 2

» Table 12 shows the assessed risk P-I perceptions of our interviewees on the 5-point
Likert scale developed to capture individual perspectives

* 2 interviewees assessed the stage of performance as high, one as high, and the other
as poor.

* 3 respondents considered that the P-l was 'high' during the implementation stage,
while one considered the P-I to be 'extremely high.’

* Two interviewees considered that the initiating phase had "extremely low" risks, while
another two disagreed, indicating that this segment had "high" P-Is.

» The shut-down phase was not hierarchical, since the project had still been carried out

Table 2.11: outline of risk P-l across the PLC just in case two

1 (4.5) Very high
& High
9]
8_ Medium
1S
Low
4/3(0.1) 1(2.0) Very low
Very low Low Medium High Very high
Probability
Case 3

 The interviewee perceptions in case three as summarised in the P-I grid (Table13).

* Interviewees realise the P-Is would be the same danger.

» Two informants said that "extremely high" P-l was observed at the execution stage, but
the PLC had comparable problems with shutouts.

» Another two respondents considered 'high' P-I during the implementation stage,
whenever additional 'high' scores were hierarchically achieved by an interviewee on the
shut-out stage.

* The four respondents look at the beginning since the stage is the least troublesome.
The design and style of the project were rated 'average' by three respondents, while one
person rated it 'extremely poor.'

* In the meantime, 2 interviewers rated the phase "hight" and on the contrary "very high"
2, there differentiating it from the worst part.

Table 2.12: a P-I risk overview across the PLC in instance 3

Very high

High
8 Medium
Q
kS Low

Very low

Very low Low Medium High Very high
Probability
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Risk in different domains of information Case 1 Influence

PERCEPTIONS OF THE IMPACT OF RISKS ON THE OTHER KAs

5 — . o

4 * Maijor

B Near major

’ .' 22 Medium
Near minor
2, - % Minor

1 +——is —m
Integration  Scope Time Cost  Qudlity HR Comms  Procurement
0 L L L L L L 4 @ @

Figure 2.3: Case one —summarized perceptions of the impact of risks on the
opposite KAs throughout the PLC

» However, Figure 2.3 shows that respondents feel that risk has an influence on the
contrary

» However, Figure 2.3 shows that participants have recognised the impact of the risk on
the project's opposing regions.

» Some red dots seem to be prevalent in the main graphic, which indicate that the
project is competing with problems in accordance with the perspectives of those
interviewed.

* The regions considered very impaired were integrated by 4 respondents, with one
being rated 'too high' by one, 4 being rated 'too high' by one reporter, while 3 were rated
'too high' by quality and all were rated 'too high' by all. « Time, value and proxy.

* The Project Management Information Body (PMBOK) agrees that the activities should
be mapped to the nine areas of knowledge for project management to be successful
(PMKAS).

» The views showed that the stakeholders of the project did not follow the current
thinking. As a consequence of ignoring risks, the project succeeded in resolving
problems.
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Case 2

» Two interviewees in Case a couple believed that the project has significant time and
expense effects, while one participant realised that several areas have been significantly
affected, as shown in Figure 4. (Extracted from Table 9).

Hence, the respondents suggested that a number of specific areas were addressed by
themselves; thus, this research is generally seen as managing the media risk level of
the material in keeping with the equal distribution of red dots in Figure 4. Figure 4
(scatter diagram).

= 4{ PERCEPTIONS OF THE IMPACT OF RISKS ON THE OTHER KAs ‘

=1 B % —e—Major
!I
: B Near major
1.5 i
N # Medium
I
1 %j‘)ﬁ«i’ X = } & —r—F— Near minor
K Minor

0.5

Integration Scope Time Cost Quality HR Comms Procurement
0 L L L 2 & L 2 L o L

Figure 2.4: Case a pair of —-summed assessments of the effect of hazards across
the PLC on opposite KAs

Case 3

* In Case 3 all respondents were classified as "medium," although the time and value of
all participants were rated "very high," as demonstrated by red dots dispersed by the
highest level inclined in Figure a pair of.5.

 The results demonstrate a perceived speculative influence on the project because of a
tiny gap between those who have been acknowledged by the World Health
Organisation, and others remain enthusiastic about the obstacles.

» Two project areas: time and value were also mentioned.

* Then integration ensued.

* Thus, the impression reveals that the project has a highly detrimental impact with bad
RM.
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4.5 PERCEPTIONS OF THE IMPACT OF RISKS ON THE OTHER KAs
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Figure 2.5: case 3 summarised the risk effect views in the PLC on opposite KAs

* Publicly coming RM perceptions

* The analysed answers show that interviewed persons in case 1 were convinced
that there was a very low level for RM, whereas in cases one and three, the Pi-I
perceptions on the subject were determined to be moderate and near to the
medium, seriously (Table 14).

« The initiation stage achieved the highest "very poor" result, on average, whereas
design and style achieved the highest and the highest, as seen in Table 14.

» Itis worth noting that the shut-out stage was not sufficiently self-adressed, as the
result of the Case a couple didn't provide P-| ratings for this stage, as the project
was still dead. Finally, at the point of implementation the people surveyed felt that
'P-Is' are 'high' and 'extremely high.’

» The majority of respondents viewed the start-up phase as risk-free.

Table 2.13: The average P-I of the project interviewers across PLC

Project stage Very low Low Medium High Very high
Initiation 0% 7% 17% 13%

Planning & design 32% 0% 8% 13%

Execution 0% 0%

Closeout 0% 0% 22% 22%
DISCUSSION

» Aimost everyone in the 3 instance considered reasonable considerations of risks, their
probabilities and their consequences were inadequate.

* Further stress was placed on the achievement of the goals of projects while taking no
account of risk concerns.
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» The interviewer said that the interviewees were outweighed at the completion stage of
the project, whereas eight said that technical data failures (e.g. elaborated data) were
sometimes overlooked during the planning stage.

* This might end in random changes.

* Employers in eight people interviewed tend to be reluctant to promote the culture of
RM.

 But Table 15 shows the interviewers the degree of RM in each instance with regard to
suppressing P-Is. They perceive the average RM level sometimes in the 3 situations.

Table 2.14: Findings in

Research element Case ] Ciane /2 Case 3 Summary

RM perceptions Very low High Low Low level

CONCLUSIONS and suggestions

» The outcomes of this study report are related to the building risks dynamic in Lesotho
with the underlying public sector challenges.

* This study gave insights into the implications of risks on the building stage and
strengthened its opportunities and effects.

* The results confirm that the stated lack of current information has been applied due to
the considered risks that remain high in the near future. ¢

Based on the results in the 3 scenarios, time, cost, integration, quality and procurement
management were the most affected aspects of the project.

» The outcomes mirror the absence of the necessary RM capabilities.

* Recommendations should thus be directed towards improving RM training and training,
which might have an impact.

* This may be achieved through sufficient coaching of construction management execs
at the business and operational levels.

* The utilisation of commissioned facilities in Lesotho may be an on-site technique to
increase the application of RM. The company should have courageously held regular
RM workshops.
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Mini FORM INTERVIEW

1. Tick the appropriate box here to indicate the organisation and title of your
employment

an Contractor ’_‘ Subcontractor ’_‘ Consultant
Asst P Contract. Man Architect Asst, Arch.
Engineer Asst. Eng. QS. Asst. QS.

2.Information about the general project: (IF PM/QS/Hauptagent)

Start date: Tender amount: R

Anticipated finish date: Anficipated final cost: R

3. On each level of the PLC,

A. It is undoubtedly due, however, to these hazards, and b. — Scale your perceptions from
one (extremely low) to five points in Likert (very high)

FProbability Impact
FOW.c High Low....oin High
Project phase Unsure Unsure
112|345 12|13 |4]|5
Initiation (1) U ] |2 |3 || D U 123|415
Planning & design (P) U 1 |2 |3 |4 |8 U 123|435
Execution (E) u ] 2|3 | 4|5 U 112 |3]|4]|35
Closeout (C) U O s I L U 1123 ]|4]|35

4. What is the impact (identified) of the eight data categories on each project section? —
Scale your perceptions from one (extremely low) to five Likert scale (very high).

Impact
i LoW...ooiiiiii High

PMI knowledge area Unsure ] 2 3 4 G
Integration u 1 2 3 4 5
Scope U 1 2 3 4 5
Time u 1 2 3 4 5
Cost U 1 2 3 4 5
Quality U 1 2 3 4 5
HR U 1 2 3 4 5
Communications u 1 2 3 4 5
Procurement u 1 2 3 4 5
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2.5 LITERATURE REVIEW

2.5.1 GENERAL CONCESSIONS

Public supply Outsourcing Management Leasing
and operation contracts (affermage)

Franchise

Private supply Divestiture by Divestiture by Build-Own- Build-Operate-
and operation sale license Operate Transfer

2.7 J ]

< O T i oemoOo=Z 00

SPECTRUM OF POTICITY AND INFRASTRUCTURE OPPERATION

* Personnel are placed on the market by entirely various methods: outsourcing,
administration contracts, leases, franchises, concessions, licencing and selling desserts
and individuals.

» Dual carriage general overview providing and operating concessions. Chart depicts the
range of options for infrastructure ownership and operation starting with public provision
and operations to the complete provision and operation of personnel.

» Concessions include lease, franchise and Build-Operate-Transfer (BOT)
arrangements, according to the current categorization approved by the Globe Bank.
However, our definition of construction-operation-transference concessions is limited
within the scope of this study, which is the most often utilised delivery mechanism on toll
roads. The graphic shows the most common organisation of larva.

2.5.2 Controlling social risk management applications

» Our government tailored prior risk management techniques to highlight the most
important features of dual transport, once consideration is given to the strengths and
weaknesses of the various, in Europe, us, the area and Asia.
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Risk identification and Risk Mitigation Risk Analysis
Classification ) Strategies
- Project Risks - Financial structure - Expected Value Theory
- Market Risks — Diversification — Expected Utility Theory
- Country Risks - Financial instruments - Other approached
— Incentives and contractual dealing with uncertainty
arrangements and complexity
- Support from the (sensitivity analysis and
Government simulations)
— Support from Global — Decision Tree Analysis
Multilateral institutions - Real Options and
- Joint Ventures and Valuation of flexibilities
Unbundling
— Options and Flexibilities

FIG 2.6 RISK FRAMEWORK FOR TOLL ROADS

2.5.3 RISk management at construction project

The project risks are frequently identified as the associated grading of adverse
effects, the funding of each of the projects and the structure of the projects, the
outcome of decisions taken or the environmental conditions at the site of the project.
Building risks are the subjects not eliminable but their influence is frequently
reduced.

An unique, particular and dynamic building project has entirely distinct degrees and
combinations of hazards such that the answers made to reducing such risks and
their various implications have an impact on project performance {altogether
different}. Risk classes are external risks, economic risks, risks of money, risks of
technical and written agreements and risks of social control. This risk identification is
commonly found in the following diagram
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RISK AT BUILDING PROJECT

Level 1 Level 2 Level 3
The importance Maijor risks Risk factors
of each risk factor
Unforeseen site ground condition
Weather condition
Difficult in obtaining permits and ordinances
Changes in government actions

External and site <=——
condition risks

High inflation/increased price
Delayed payments on contract
High interest rate

Economic and
financial risks

Relative Poor cost control

importance

of each risk i :
fectiv ian

fachor Defective desig

Design change by owner
Inadequately compensated variation order
Delay in providing detail drawing

Technical and
contractual risks

Defective construction work

Low labour and equipment productivity
Inadequate project program

Problems with availability of labour,
material and equipment

Managerial risks <=—— _

AN AN AN

HIERARCHY OF RISK AT BUILDING PROJECT

* The many hazards associated with international construction must be managed
extremely importantly, in particular in underdeveloped nations, but not just in order to
jointly secure work in order to make profit. In order to manage building risks efficiently, it
is important that the key risks be correctly identified and adequately integrated in the
written agreement parties. The views of stakeholders of risk vary due to totally diverse
project interests.

» The diagram depicts risk class and risk identification for a building project. In each risk
class, risks are known. The hazard classes within the project cover economic risks, time
risks, physical risk, personal risk, style and technical risks, written agreements risk,
policy and regulatory risks and safety risks. Building hazard classes have supported
several issues as well as the construction job categories, the stakeholders, development
strategies, project resources, difficulties of development and others.
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2.5.4 TOLL ROAD Projects GENERAL RISk Management

In essence, highway risk management takes place at various phases such as risk
detection, risk assessment, and risk response. The distinguishing feature of the
motorway is that the acknowledged hazards. Risks may vary by wagering on the project
views of the stakeholders.

The recognised danger of road building is:

Major danger ¢ Traffic risk: all development traffic. Disadvantages for travelling
passengers.

* Risk of duty: less toll collection due to the lower traffic density. The danger of duty
causes a failure in building value recovery. Inflating the total building value.

* Building risk: The project is to be finished at certain prices and time, and so, there is a
chance of increasing fabric value.

* Operating and maintenance risk: due to the project delays, the operating and
maintenance value inflated to disguise the calculable maintenance expense, affecting
the start of the operation.

» Land procurement: project-level delay resulting in an increase in the calculable value of
the building due to land acquisition.

Lower risk

+ Utilities: no gasoline, power or utilities are available that have not been solved in time
to impose delays on some projects

* Noise: repeated, loud noise induces abortion and can be a serious distraction for long
term listeners.

» Material and handling: materials and tools which are raised and effected on the
building website on an ongoing basis, either by hand or by using lifting tools. Fully
distinct businesses may have greater demands, but all may entail certain dangers.

In the Republic of India the risk of motorways derives from the view of households
classified in seven classes as following::

1. Political risks, such as concessions, tax increases, incorrect implementing of tariffs,
tariff increases, societal control of new government policies etc.

2. The risk of building, such as improper landscape, project delay, the state of the
website, failure of the contractor... 2. 2.

3. Risks in operation and maintenance, such as the network state, inadequacy of the
operator, building quality, etc.

4. Legal and written contract risks, such as guarantee for concession time, faulty /
inconsistent contract document etc.

5. Financial gain hazards, such as an imprecise volume of traffic, imprecise toll rate
estimates, building of a different competitive route, etc.

6. Cash risks, such as inflation, devaluation, unit charge, policy changes, limited capital,
etc.

7. Major force, such as atmosphere, natural calamities, etc.
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8. Motorway hazards emerge, when evaluated from various impartial angles, {totally
entirely different} The main danger in highway is supposed to be land buying, for the
capitalist goal of reading. Alternative significant public policy hazards.
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CHAPTER 3

3.1 CASE STUDY -1

FOUR TOLL PLAZAS

3.1.1 PROJECT DETAILS:
PROJECT: FOUR TOLL PLAZAS
LOCATION: Chennai
CONSTRUCTION : TNRDC
ROAD EXTENTION : 60.5 KM
BUDGET : 2,156 CRORE

3.1.2 INTRODUCTION

At one time, the Tamil Nadu Road Development Company (TNRDC) began the construction
of 4 toll plazas on the outer path from Minjur to Vandalur, the once drivers area unit smoken
by the lack of transparency in the range of toll systems and poor maintenance of the urban
bypassway and Rajiv Gandhi incense tree.

* The length of 60.5 km may connect the NH-45 with Minjur on Via Nazaratpeti (NH-4),
Nemilichery (NH-205) and Padiyanallur on the Thiruvottriyur Ponneri Pancheti (TPP) route
(NH-5).

* TNRDC erected 4 toll gateways each at Varatharajapuram (6 kms), near Mudichur,
Kolapancheri (21,8 kms) at Nemilichery, Palavedu (30,85 kms) near Red Hills and
Chinnamullaivoyal (56,70 kms) four kms from Minjur, as stated in official documentation.

- TNDRC authorisation for the establishment of toll gates under the National Highway Fees
(Determination of Rates and Collection) Rules 2008 has been sanctioned by the authorities.
* Whereas the 6-lane access road controlled by motor vehicles in central urban suburbs in
the Northern part of towns, motorists have to pay toll for every 15 kms. « In 1998, an
external route had been planned with AN aiming to decompose cities and to ensure a free
flow of traffic on blood vessel roads.

» The remaining 30,5 km of Orr project works between Nemilichery and Minjur have been
hampered for some years by land acquisition concerns between Nallur and Avadi, but the
twenty-nine,65 km road between Vandalur and Nemilichery was complete and opened for
public views in 2014.

» While executives of TNRDC state that over 98% of phase Il works have been finished,
starting March 2019 the route is fully available to the public. The project was worth two,156
crore Rs dead.
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PHASE I

A contract for the development of the phase | of the Orr urban centre was granted in
August 2009 to the GMR Cluster and NAPC Association.

Phase | began construction in August 2010. It was completed by the Gregorian
calendar month of 2013 and finally postponed.

Phase | consisted of 5 main bridges, 8 transport passes, 3 interchanges, 18
pedestrian subways, 3 flyways, 2 small bridges and a hundred box culverts.

PHASE II:

A contract was awarded to do the Phase Il clinical study in 2013 for a company
made of GVR below.

Segment | — Granite State 205 to Granite State Five Ch.

Segment Il - Granite State 5 TPP Road Ch. Km. 18+420 km.

Segment | and Il, (approx. 30.500 km long) connection NH-205 at the Nemilichery
village and the TPP near the Minjur district unit, is expected to concern the
implementation of the project during this second part. The project route is planned as
a 6-lane motorway split by service highways.

The construction is based on the DBFOT system. « The construction is based on a
DBFOT system.
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Peripheral Ring Road alignment plan

Y Fd
) g‘ﬂﬂhihﬁf (

Dimensions of road

* Segment No 4 length 62.00 km

* 122 m (400") wide with a fifty m wide transportation crossing for the formation of two
means of transmission with VI lanes, a pair of service lanes and fifty m (22 m) broad to
provide necessary public facilities and future transportation development;

+ 551.93.5 hectares in extent

Segment segment Seg | — GST road (Vandalur) to GWT Road,(Nazarathpet) « Length -
nineteen.7 kilometres « Seg dos — Google Ways road(Nazarathpet) to Google Housing
Road,(Nemilichererry) « Length - nine.5 kilometres.

* Seg 4 — Nallur GNT Road to TPP Road,(Minjur) « Length — 14 km.

Cost - Rs.1081.40 crores section |
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Table 1 granite State 205 to granite state five Table one calculable Total traffic

Total | Tollabl | Tollabl
c| 2 34 | MaA Tn Fiad |Awt| Agriewltural i?-t.af: el s .
. V | Trucks | Trucks v S| Wheeler Aurto o Tractors ic (in ll’t(,{l]jl T”.'ﬂic Ir"."fﬁc
Veh) e |
) Veh) | PCUs)
1111
2015 | 788 520 526 137 | 3147 | 566 1416 78 157 78 7413 3 3683 9780
1266 | 1785
2020 | 1390 [ 430 g30 232 | 6201 | 857 2219 102 218 88 7 ] 10040 | 15982
103 1653 | 2264
2025 | 1908 373 1251 315 | 7795 | 6 3337 131 201 a7 4 9 12678 | 20055
1054 | 143 2284 | 3117
2030 | 2863 401 1787 444 | 4 8 4725 161 373 106 3 4 17478 | 27717
1341 | 185 2053 | 4011
2035 | 3903 413 2342 581 2 8 6263 191 457 115 4 2 22509 | 35722
1633 | 228 3624 | 4912
2040 | 4979 431 2896 712 ] 9 7730 217 532 121 7 9 27647 | 43862
Table 2 Total calculable Section 2 traffic: Granite State 5 to the route TPP
Total
" Total | Trafr [ TORA | TSSaME
Year | LCV | Truc T"A MZ& Car | Bus Twn = S ||t i _l"m.ff €| Traffic | Traffic
ruck At Wheeler Auto 0 Tractors ic (in (in (in @
e Pc)" 5| Veh) | PCUS)
2015 | 617 403 284 126 | 2404 | 570 1082 121 240 121 5967 | 9171 4403 7665
2020 | 1191 | 380 625 248 | 4865 | 840 1695 159 332 136 10472 | 15333 | 8150 | 13303
107
2025 | 1785 | 347 890 372 | 6410 ] 1 2549 203 445 151 14221 | 20386 | 10874 | 17683
151
2030 | 2823 386 1334 550 | 8875 9 3608 250 570 165 20081 | 28795 | 15487 | 25303
1148 | 198
2035 | 3981 406 1803 739 0 7 4783 205 697 178 26351 | 37701 | 20397 | 33368
1418 | 246
2040 | 5214 | 431 2286 927 1 6 3904 336 812 188 32745 | 46835 | 25505 | 41722

Details of the buildings and installations envisaged
Major Bridges No — One
Railway No. Over Bridges/Road below Bridge — Zip
Grade Specification No. - 2
Minor Bridges No. - 2

(@)

O O O O O

Transport No. Underpasses - 8

No.of Underpasses Pedestrian - 17
Ninety-eight of Culverts No.
Facilities of the project:
toll plaza(s);
mountainous furniture;
roadside Amenities;

countryside and treetops;
lay-off trucks;
bus-bays and bus shelters;
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pedestrian premises;

a baseline camp, operation and maintenance; | a TNRDC workplace website;
postal therapy;

Restoration stations for vehicles

the laboratory of the project; and,

Others

route Patrol vehicles and systems;

Facilities for emergency help, ambulance, crane, tow trucks

Advanced Traffic Management Systems (ATMS)

VVVOOOOGOO
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3.1.3 RISK MANAGEMENT

RISK RISK MITIGATION

RESEARCH METHOD USED
Risk Breakdown Structure (RBS) Risk breakdown structure is very useful to identify and classify

any possible risk on a certain project. This method will list the categories and sub-categories within
which risks may arise. One benefit of the use of this method is to remind one in a risk identification
exercise of the many sources from which project risk may arise.

| Risk in toll road construction

Economic rigk Cﬂmﬂ&wfﬂ{ Construction risk | | Risk of income | | Mool operacion & Puliiuhial{ Sacial risk

Risk identification on toll road projects is divided into categories according to stakeholder
interests in the project.

Risk perceptions of each stakeholder will differ due to the different interests within the
project. Next table presents the results of interviews in the identification of risks from different
stakeholders in this project.

The identification of risk from the perception of contractor, owner, community surrounding
the project, design consultant, and supervisory consultant are:

RISK

IDENTIFICATION

Risk identification on toll road projects is divided into categories according to stakeholder interests in
the project.

Risk perceptions of each stakeholder will differ due to the different interests within the
project. Next table presents the results of interviews in the identification of risks from different
stakeholders in this project.

The identification of risk from the perception of contractor, owner, community surrounding
the project, design consultant, and supervisory consultant are divided into eight risk
categories.

The risk categories are economic risk, contract and legal risks, construction risk, risk of
income, risk of operation and maintenance, political risk, social risk, and force majeure risk.
Risk identification was carried out for each risk category. Each stakeholder carries different
categories of risk, depending on the interests of stakeholders in the project.
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Risk categories

Economic risk

Risk from

Risk from owner’s

coniractor’s
perception

= Loss of costs due
to job repairs left
by
subcontractors

= Increase in the
price of iron
units of concrete

perception

Risk from
society’s
perception

The presence of
brokers on land
acquisition
process .
The price of
compensation for
land acquisition
is not suitable
Livelihoods .
change/disappear
Decrease in
value/price of
land/house
investment due
to adjacent to toll
road

Risk from design

consultant™s
perception

Late pavment

Changes in
interest rates

Monetary
policy changes

Risk from
SUPErvisory
consultant’s

perception

completes the
job before the
contract expires

Risk categories

Contract and legal
risks

Risk from
contractor’s
perception

= Abandonment of
funds due to no date
of maintenance
guarantee returns,
maintenance period
of 3 years

Risk from
OWREL'S
perception

Risk from
society’s
perception

= The process of
socialization of
land acquisition
15 not according
to the regulation

= No feasibility
study of ELA
(Environmental
Impact Analysis)

= Violation of
environmental
laws and
regulations

= Violation of
legislation on
land acquisition

Risk from design
consultant’s
perception

+ Inconsistency of
conftract

+ Late of
completion of

Risk from
SUpervisory
consultant’s
perception
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Risk from contractor’s

perception

Rizk from sopervizory
consnltant’s
perception

Conztruction rizsk

* Waork 15 lat=

* Work path collapsed

*  Theaft may cceur at
the location of the
box culvert and

overpass

*  Over material clasz
B2 on ready-mix

Foad becomes dirty
Pavement m this area
becomes damaged
Some walls of the
house becoma
cracked

Apcidants doe to
project vehicles and
Aar pollution cansed
by construction dust
Dhzruption of
activity/accaszibility
due to project (road
closure, route
tranafir)

* Prmary data and
secondary data are

*  The quality of
personnel does not

* Difficult aceess to
location planming

*  Emor of prica
bidding

* The resultz of
plamning ara
considered less
conditions in the
praject
complation time iz
too short

* Improper design
from design
consultant

* Project delays

* Condifions m the
project de not
support

* Construction falure

* (Contractor works not
m corract procedures

+  Unavailability of
PFE (Perzonal
Protective
Equipment)

* Uncooperative cwner

Rizk categories

Construction risk

Risk from
contractor’s
perception

Risk from owner’s
perception

Not achieving the
volume of traffic
Delay of taniff
increase

Rizk from society's
perception

* Inaccurate quantity
estimates

Risk from
SHPErvisory
consultant’s

perception
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Risk from
coniractor’s

perception

Rizk categories

Rizk of income

Rizk from owner’s

Risk from sociefy’s

perception perception

Inaccurate quantity
estimates

mcrease in
construction costs

The flamess and
hardness of the
pavement surface
does not meet the
SPM

The quality of the
WINning supervising
contractor/consulta
nt 1s not as expected

Risk from
SHPETVISOTY
consultant’s
perception

Rizk from design
consuliant’s
perception

Rizk from
coniractor’s
perception

Rizk categories

Risk of operation
and maintenance

Risk from owner’s
perception

Risk from society’s

perception

Increaszed
operating and
maintenance cn_sts

are not appropriate
to business plan

Risk from
SHPETvisory
consultant’s

perception

Risk from design
consultant’s
perception
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Rick categories

Political risk

Risk from
contractor’s
perception

Rizk from owner’s
perception

Decrease in
performance due to

govenument policy

Rizk from society’s

perception

Risk from design
consultant’s
perception

* Changes inwisdom |

* Changesm

ZOVErTImMEnt

* Increase in taxes
(related to project
cost estimates)

Rizk from
STPErvisory
consultant’s
perception

Changes in
policies regulations

Changes in
government
structure

Changes in
nal structure of
OWHer

Risk categories

Social risk

Risk from
coniractor’s
perception

Risk from owner’s
perception

Risk from society’s

perception

life due to vehicles
on toll roads during

the operation of toll
roads

Risk from design
consultant’s
perception

Rizk from
supervisory
consuliant’s

perception
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Risk analysis was done using risk breakdown structure method Risk level was obtained by
multiplication between the risk probability and risk impacts. The results of the risk analysis

RISK
ANALYSIS

suggest that the rank of risks from each stakeholder varies.

Rizk from confractors
perception

Wk is late

Liguidated dzamages of
1 per kan per day, no
5 Tiem

Increase in the price of
iron units of concrete

Eored Pile maets the
bolder layer and
inztructs the consultant
1o proceed

Work path collapzed

15

15

15

Risk from contractors
perception

Lozz of costs dus to job
Tepairs

Rizk from owner’s

perception

Land acquisition is

Increaze in land
Procurement costs

Incresse m
Construciion costs

Confractor claims for
additional fzes
beyond the contract

ot achieving the
vohnme of traffic

Delzy of tariff

The guality of the
contractor’consultant
iz not a3 expected

Diesign not i
accordance with the
conditions and or

Pavement in this area
becomes damazed

Ajr pollntion cansed by
conzmiction dust
(fluence on health)

Dizmption of
due to project (road
clozure, route transfar)

Some walls of the
house becoms cracked

Livelihoads
chamge/disappaar
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15

14

12

15

15

Ermror of price

Conditions in
the project do
not suppart

works not i

1§

15

11




Risk from confractors Risk from owner’s Risk from society’s
perception perception

perception

Increase in taxes :
= L 5

The flamess and
E 1od Perf hardpess of the Separata’disconnected
10 G 1 pevament surface g access road residents 5.0 ({related to project cost 3
does not meet the due to toll road projects estimates)
EPM
i Unavailzhbility
Primary data and of PFE
2 {Personal 2

Increased operating
and maintenance Wiolation of
o environmental laws and = 6.9 secondary data are

1L

Risk from contractors Risk from owner’s
perception

EERR LS AN TR 4 location plaming

utility and data sCtivities
The rezults of
Procurement af planning are
15 TUpETELSET] 5 Lo L 4 e ]
CanTactors'consulian aomuisition staEnating compatibla with
tz iz late conditions in the
project
CQuality of material The praseacs of
16. daes not conform to 6 e 4
ERell s e ACquIsition process
Late of procuremsnt
of review desizn 4 “Violation of legizlation F

17
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Rizk from contractors
perception

dishurbance due to Diecreaze in valwe price
18 lack of handling af 4 of land housa 4
5 temparary drainage mvestment due 1o
znd construction adjacent to toll road
methods during
constraction
18 Unavailability of 4
2 : sl

The table shows the risk priority of each stakeholder. It can be seen that for all stakeholders, the
highest rank of risks is within the construction risk. For the contractor, the most significant risk is the
job delay. For owner, the most risk is the delay of land acquisition. For local community surrounding
the project, the most significant risk is the risk of having pavement in that area damaged by
construction activities. For design consultant, the highest risk is the error of price estimates for
bidding. For supervisory consultant, the top risk is the improper design from design consultant.

Risk responses are divided into three according to the level of risks, as follows:
* Low risk = risk acceptance
* Moderate risk = risk mitigation

* High risk = risk avoidance
Based on the results of analysis and interviews with stakeholders, the risk response obtained.

Risk percentage (%0)
Risk response Desi i
0 . esign Supervisory
UKLy consultant  consultant
Risk acceptance 30 15:30h 555 625 38.46
Risk mitigation 40 57.89 77.78 Silh 3077
Risk avoidance 30 26.32 16.67 — 30.77

Inference and solutions

* For this toll road project, risks as perceived by stakeholders are categorized as: construction
risk, economic and political risks, legal and contractual risks. These three risk categories are
presented in each stakeholder risk analysis with several assumptions and conditions.

* For the owner, the economic risk is the risk of income.
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» The economic risks refer to macroeconomic risks, related to economic policies such as
inflation and devaluation, as well as the micro-economic risks associated with financial
stakeholders.

* The categories of political, legal, and contractual risks are made into one category, because
these three risks are considered to be related.

The top risk level
Mo Riszk category . e
fegon) Contractor Owner Society Design Supervisory
- consultant consultant
1 Comyxn: bon 15 20 15 g 18
nisks
2 Economic risks 15 12 75 B 3
Political, legal,
3 and contractual 15 g 1125 4 4
rigks

THE TOP RISK LEVEL OF EACH STAKEHOLDERS WITH RISK BREAKDOWN STRUCTURE
METHOD.

CONCLUSION
* A strong base about risk management would help a great deal in tackling the risks.

* Risks necessarily need not be negative and it can be viewed as an opportunity to develop
our projects in a better way.
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3.2 CASE STUDY -2

3.2.1 PROJECT DETAILS:

PROJECT - PROPOSED IT PARK
LOCATION - CHENNAI

AREA STATEMENT
Built Up area (in Parking area ( in Leasable area (in
sqft) sqft) sqft)
PHASE-I BLOCK-2 9,71,977 3,08,118 6,67,748
BLOCK-3 9,82,647 3,07,727 6,61,583
PHASE-II BLOCK-1 15,61,676 4.,46,651 11,32,180
Total 35,16,300 10,62,496 24,61,511

PHASING PLAN & TIMELINE

PROJECT PHASES M PROJECT S5TART PROJECT FINISH

PHASE-I BLOCK-2 24 months 17-lun-19 16-Jun-21
BLOCK-3 24 months 24-5ep-19 23-Sep-21
PHASE-II BLOCK-1 24 months To commence 6-18 months from Phase-|
3.2.2 SITE PICS
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3.2.3 RESEARCH METHOD

RESEARCH METHOD USED IN THIS CASE STUDY

RISK IDENTIFICATION RISK ASSESSMENT
3 <1  RISKS 2> @
+  Impact
description
. Risk :
» Date reported Rﬁk clateigory
* Project phase at . i
identification 3 . ImpactlmPaCt severtty
= Riszk description P‘_DI : EI_'
RISK MITIGATION = Raktiog
G - . @
g - Risk o
*  Last update
*  Timeline to impact
*  Completed actions
+ Planned future actions
‘ +  Target due of date

3.2.4 RISK MANAGEMENT

L RIS DENTRCATION 5 RSCMTIGATION

5L FROJECT FHASE RISK TMPACT RISK IMPAC IMFACT RISK RISK COMFLETED FLANNED
NO AT DESCRIFTION  DESCERIFTION CATEGORY T FROBAE RATIN STATUS  ACTIONS FUTURE
IDENTIFICATION IMPACTED SEVER ILITY (= ACTIONS
ITY
01 Pre-comstruction Mipe approval for  Excavation Stanstory 5 k] el Clozed Ivfines approval Valid for §
excavation and progres: and sobmitted by momths
carting out carting away of comtractar after
=ail apart from Iday=
intemal storage
m Pre-comstruction Labour licence for ~ Mohilisation of Stanstory 4 2 12 Clozed Labour licence
the project Lzbouar: for site obtamed
and infra warks
o3 Dre-comstruction PCB approval fr Orperation of Stanutory 4 3 12 Clozed CTE shared by Subniszion
‘batching plast batching plant client aftera week  of PCB
opETatlon PCE applied and within I
approvals in Enoath
proCess
04 Canstrction Clearance far Prozress of Schedule 4 3 12 chozed Clearance from
epcavation —fom  epcavation clienf to
Thazddharicollzc: CORLERE
orate Eﬁ:ﬂ; ation by 20
05 Plamning & dezien Izzue of WO for Placement of the sCope + cost + 4 4 16 Clazed Contractar
block-3 t2nk in the site to schedule clarified that water
be clarified will be brought
from outzde and
stored
of Canstmactian Tuiaas epravation Prozress of Schetule 4 3 12 Clozed Tuiazs epravation af
completion isolated footing 05% completed Ty
ERCaVAOR Gmonths
o7 Canstraction Eoil dumping - Suitability of Couality 4 3 12 Clozed Discussed with Follow up for
mixing of zood filling in finre comtractor to dumip 2 segregated
and bad earth in due to miging of the clay and good dumping
block-1 area =ail earth separately
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1. RISK IDENTIFICATION 1 RISK ASSESSMENT 3. RISK MITIGATION

5L PROJECT FHASE RISK IMPACT RISEK IMPACT IMPACT FISK  RISK COMPLETED FLANNED
NO AT DESCRIFTION  DESCRIPTION CATEGORY SEVERITY FROBAEIL RATI 5TATU ACTIONS FUTURE
IDENTIFICATION IMPACTED ITY NG 5 ACTIONS
08 Construction Soil testing for Sodl dumped in Cruality 4 3 12 Closed  Soil sampletaken  Followup
suitability of block-1 area iz to fior testing. with
filling b usad for Fesults myaited comtractor on
block-2 filling. stafus of test
Sodl mized up reults
during filling
and peads to be
teatad
02 Construction Fock anchoring Sampla Scheduls + 4 3 12 Closed  Sample board
sample submission  finalization and quality submitted by
PrOCUrement comiTactor
10 Construction Faock anchoring Progress of rack  Scheduls 3 k] & Closed  Comtractor shared  Faollowup for
methodalogy anchoring amd the methodoloey clogure of the
submizsion type of and comments COIHEDtE.
anchoring from DT received  from approval
finalization om the same
11 Construction 3 party plant — Fisktoprogress Cuality 4 4 14 Closed  Supply of
trial cobe test “with the comcrets from.
rezult: faihaoe concemned ‘vendar not
wvendor for accepied for the
rezular suppiy poject
12 Construction DMlachinery idle for ~ Progress of mas:  Scheduls % k] o Closed  Crperator shorage
excavation work gRcavation wa: posted.
Advized
comfraciof o uss
the dry periods to
do mayimm
exCavation
13 Planning & desizn Compound wall Finalization of Scope +quality 4 3 12 Closed  Contractor zsreed
iy desizn — CEmEent Comtet to 2o zhead with
cement coetent n desim mix 400k cement for
pile desien mix

s =

5L
NO

14

15

14

17

FROJECT
PHASE AT
IDENTIFICATI
oN

Constroction

Dlarming & desizn

RISK
DESCEIFTION

Q’Hﬂ' not avatlable
ot site

Water
material 3* party

Stilt & 1* floor
changes fiom ERC

Space for domping
talance soil of
block-2

Ingress of water
‘before laying PCC
and after water
proofing

IMPACT
DESCEIFTION

Lap:e in pericdic
testing of cement as

per quality plan
Caality afthe
material as
difference: were

material supplisd to
other projects

load calculation:

Further progress af
mass eRcavation in
block-2 and

fomdation progress

Laying of Water
proofing in Water

Water above PCC

Purpozs and
effectivenes: of Laid
watamproafing

RISK

CATEGOER.  SEVERITY

Y
IMPACTE
D

Scope +
quality

Quality +

Scopa + ozt

+ schedule

Schedula

Qualiy +
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IMPACT
FROBABI
LITY

RATI
NG

12

16

1a

a0

IMPACT RISK RISK

STAT
Us

Clozed

Clozed

Clozed

Clozed

Clozed

COMFLETED
ACTIONS

Apparatus krought
to aite and closad

Tezting done in
Chennai on the
nexn dzy and m
hinibai on after 2
week

Architectural
intent dzosed
afer 4 days and
revised draowings
shared after 3 dayz

Clearance for
femporary storage
in block-3 area
waz given by

Held mesting with

PLANNED
FUTURE

ACTIONS

suzeested to

water tablz
Telow lm
leved bl

PCC during



1L RISK IDENTIFICATION 3 KISK MITIGATION

SIN FROJECT

b1

11

PHASE AT
IDENTIFICATIO

Strategic planming

Comstruction

Comstruction

Constuction

Comstruction

RISK
DESCRIPTION

Preventive measure
for aodl aliding due
to beany raing

Foumdation prosress
& it alab

Miging of soil while
dumpmg in block-3

area

Water proofmg

de to blodk wark
collapze

IMPACT
DESCEIFTION

Damage to footings
amd worker safety in
the slide prome areas

Delay im upper zlab

in firture
Iikely honre even the
good 20l dumped out
of =il for fillng

Workakbility of the

Smmidnazs of the
concrete and frther
action to complets the
CoBTEte

i o
e e
e e

i

Scope + Cost
+ Scheduls

Scope + Cost
+ Schaduls

Scope + Cost
+ Scheduls

W e
P LT

n

IMPAC EI
T 5K
FROBA EA
BILITY TI
NG

R ]
[P A

Clozed

Clozed

Clozed

COMFLETED
ACTIONS

DT testing
clozed

PLANNED FUTURE
ACTIONS

Casti TR
of ruinrable arsas for
Fisk is licaly to ccom
till retaming wall iz

Catzide carting to be
ensured ouly clay is
taken out

L RISK DENTIFICATION 3 RISK MITIGATION

SIN FROJECT RISK IMFACT RISK IMPACT IMPACT RISE RISK COMFLETED FLANNED FUTURE
0 PHASE AT DESCRIFTION DESCRIFTION CATEGORY SEVERI FROBAB RATI 5TATU ACTIONS ACTIONS
IDENTIFICAT IMPACTED TY ILITY NG 5
ION
14 Construction Replacement of Cost implication Scope=Cost+ 4 3 12 Closed  Cost impaction Coating under review
Texhme pamt with  delay in elevation Schedule break up zhared and pegodiation
ACE finalization by contractor
15 Construction Threat of ZEtoppage of site Cost + Bchedule 5 5 5 Closed Eite works
pandemic-covid-19  works. Impact an + Reputation copmenced
om s spread EIOETess
bl Comstruction INarion wida Swoppage of works  Cost + Schedule 3 5 bi] Closed  Insitn site works Fore Majeure
lockdonm atote & impactof  +Feputation 3 PrOgTesE. condition. Tkl
prograss. Works started pemmittad by Govt to
fram site after wark i
Imomths
1 Ocoapancy MMmaging 717 Workomen welfare Stamtory b 5 5 Closed  Workmen were
coardination workmer inside the  during the lock zent o their home
site zmidst the down and tow in buzses
dowmm. health
18 Planming & Mew slevation »  Chanzes in Scope+Cost+ 5 4 i} Cpen Reminded Follaw ap for costing
desizn option from client Fagade design Schedule comtractor for and rate anakysiz for
for facade = Vendoe submiszion of block-2
Finalization revized costing
delay impact and
» Impart in MEP costing for WT
idue to the items
revized option
- Delayin
material
delivery and
hemce
imstalbati
9 Comstruction Extension of Eesumption of Cost + Schedule 5 5 5 closed Lodkdommn
lockdowm due to works + Pleputation apbanded
pandemic
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L IDENTIFICATION 1 RISK ASSESSMENT 3. RISE MITIGATION

5. FROJECT RISK IMPACT RISK IMPAC IMPAC RIS RISK
NO  FHASE AT DESCRIFTION DESCRIFTION CATEGORY T T K STAT
IDENTIFICA IMPACTED SEVERI FROBA RAT TUS
TION TY BILITY ING
i Consmuction FRaduced Impact overall Schedule ] 5 I5 Clogzed
progress of completion of
warks for next § project
months
il Constraction Sail slide due to Drogresz of works  Schedule + = 5 25 Open
0008 Adjacent reputation
strctares of
block-3
32 Constaction Impact of black- Area Fequires Schedule = 3 15 Clozad
3 works due to comtimons
heawy raims demratering to
waork furthar
33 Statesic Increase inprice  MatarizlDemand  oopne oo+ 5 4 20 Open
planning of raw materizls i1 market schedule
steel, PT strands ~ Shortage and
post lockdomn irregular supply
Basic price
diffarence for steel
and cement
14 Smatesic Demand far Due to shartage &t e+ 4 4 16 Clozed
planning CEmant at site site 2 slabs, 1 schedule +
and supply footing (CF3}in  pammation
during pangal Block-3 and
fartival verticals will be
delayed despite
being ready

COMPLETED
ACTIONS

Tracking of
Schadule and
cazh flow for &
manths plan
Action plan for
the slidas
received from

Dewsztarad and
works
commeanred
slowly after &
wesk

hiaterial
delivered to site
bt was
imrezular.
Dlaterial
macking dons in
regular bazis

Cement supply
came aftar

ponzal holidays

PLANNED
FUTURE
ACTIONS

Phom concrata
planned and zand
bags placement as a
solution. Raising the
ret walls and flling
iz planned a3
‘mitigation action

TIMELLINE TO IMPACT

< 30 dayz

Labar Licenss for the project

PCE approval for Bawching plant
Operation

Clearance for Excavation- Fram
Thasildar! Coll=ctorate

Izsue of WO for Block-3

Fuock anchorng Sample submission
3rd Party plant-hd's. MNuovoop Trial
Cube Test Reesults faffurs
Ilachinery idle for Excavation work
TWater proofing Material 3rd Pary
Testing

Stilt & 1:t Floor Changzes fom KRC

Space for dumping balance zoil of
Block-2

Ingresz of Water before laying PCC
and after Water proafins

30 - 90 days

%ol Tasting for suitability of flling

Fock anchoring methodology
submission
Compaund Wall MMz Design -
CRIMENT COmtEnt

Preventive hisgzure for Soil Sliding
due to heavy rains

Foundation progress and Faft slab
progress

Mixing of Soil while dumping in
Block-3 area

Water proofing material peeled off
due to block work collapse

Footing F34 concrete stopped in
between due to rains
Feplacement of Tecture paint with
ACE

Threat of Pandemic -COVID-19 on
itz spread

Mation wide lockdonm
Managing 717 workmen m=ide the

site amidst the Pandemic and lock
domm

=90 days

Iline approval for excavation and
carting out

Soil dumping - Mixinz of Good and
bad earth in Block-1 area

Easzic Cament Testing spparatus
{Wicat) not available at site

MNew elevation option from Client
for Fagade
Extenzion of Lockdown due to
pandesmic

Feduced progress of works for next
& months

Soil slide due to monzoan

Impact of Block-3 works due to
heaavy rains.

Incregsa in price of Faw materials
like Clament, Stael, PT strands post
lock dowm
Demand for cement at site and
supply during ponzzl festival
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TIMELINE TO IMPACT

B - o0 days < Bhdays
3% 12%

30 — G days
35%

» The risks occurred in this project was impacted in 3 timelines such as: <30 days, 30-90 days,
and >90 days.

*  32% risks will impact for <30 days.

*  35% of risks will impact around 30-90 days.

*  33% of risks will impact for >90 days.

MILESTONE SCHEDULE

I [Task Mame |Dumﬁun Start Finish 2019 2030 1 — 033
HZ H1|H2|H1|H2|H1|Hz H1 | W2 |
1 | COMMERZONE PALLIKARANAI 1293 days Mon 17-06-19  Fri 30-12-22 i
2 SPCPL Works 1293 days Mon 17-06-19  Fri 30-12-22
3 Construction [ SPCPL) 1293 days Mon 17-06-19  Fri 30-12-22
4 BLOCK-2 1293 days Mon 17-06-19  Fri 30-12-22
5 Excavation 208 days Mon 17-06-19  Fri 10-01-20 [_
6 Structure works 926 days Thu 05-09-19  Fri 18-03-22
7 Masonry and Plastering works 347 days Mon 24-05-21 Thu 05-05-22
8 Fagade works 472 days Tue 13-07-21  Thu 27-10-22
9 Finishes and MEP works- Warmshell 542 days Wed 09-06-21  Fri02-12-22
12 Terrace 232 days Mon 18-04-22 Mon 05-12-22
1" ‘Water proofing B0 days Mon 18-04-22 Thu 16-06-22
12 Chiller 150 days Thu 23-06-22  Sat 19-11-22
13 Common works and commissioning 24 days Sat 12-11-22 Mon 05-12-22
14 Elevators 250 days Sat 19-03-22  Wed 23-11-22
15 DG works 195 days Sun 08-05-22  Fri 18-11-22
16 Shaft works 256 days Mon 14-02-22  Thu 27-10-22
17 Main entrance lobby & Lift Lobby 180 days Mon 04-07-22  Fri 30-12-22
13 Lift Labby 180 days Maon 04-07-22  Fri 30-12-22
19 Entrance Lobby 150 days Mon 18-07-22 ‘Wed 14-12-22
RISK ANALYSIS

RISK ASSESSMENT TABLE:
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This table represents the color coding of the Impact Severity x Probability of Impact risk assessment
product.

High risk, red items, require a detailed action plan; Moderate risk or yellow items need monitoring;
and Low risk items score in the green zone. Project Managers and the project team assess the
degree of impact and degree of probability for each risk item logged.

AVERAGE SCORE OF P-l

Stratagic planning 0% 3354 5%

024 0%
Planning & design 044 04 15% 50% 23%
Pre-construction ] 24 5% 024 35%
Constaction %4 0% 404 20% 400
QOocupancy 034 024 e 024 1008
finati

STRATEGIC PLANNING PLANNING & DESIGN

PRE-CONSTRUCTION

CONSTRUCTION

Wery high hoderate
40% Al

High
0%
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RESULTS & CONCLUSIONS

Scope risk
Budget risk
Schedule risk
Quality sk

Statutory risk

g1 (62 || || G2 || G

RESULTS:

In this case study, the various categories of risks occurred were, scope risk, budget risk,
schedule risk, quality risk and statutory risk.

As the project managers and the project teams recorded the risks occurred and give a
proper mitigation actions and regularly tracked and monitored the occurred risks was closed
and still 1 or 2 risks were in open and it was regularly tracking and monitoring by the team.
In this case study, mostly all categories of risks were closed by the actions taken by the
project team and it come to green zone. The schedule risk was in yellow zone that is
considered as moderate risk.

CONCLUSION & RECCOMENDATIONS:

To manage the risks we need to establish a strong bond between the client and the project
team members.

A strong base about risk management would help a great deal in tackling the risks.
Software metrics and tools can be developed to manage the risks.

Risk necessarily need not be negative and it can be viewed as an opportunity to develop the
projects in a better way.
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CHAPTER 4

CONCLUSION

4.1 CONCLUSION

A good risk management foundation would contribute a lot to tackling the threats.

To manage the risks we need to establish a strong bond between the client and the
project team members. A strong base about risk management would help a great deal in
tackling the risks. Software metrics and tools can be developed to manage the risks.
Risk necessarily need not be negative and it can be viewed as an opportunity to develop
the projects in a better way.
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