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LOS 14/12

ProjectQuality ensure sponsors
ane willing to

a. Defi Y
use the prod

bi Ensuring quality -> end product, errone

C. Importance project quality management

-> quality plan & use throughout

** QualityProduct

a. Defh

b. Managing#1 . Improved & committed

C. Consistency 2. Info to be perimented

3. Works meet quality ste

! 4. Checks & audit

*** concietency of performance -> 7-0 pointe

organisationscontrolling quality

* Q. A ISO, BST-

quality plan

Global firms ,
local firms on quality control
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QualityProduct

1. Quality audit

2. Quality review
3

. Causes & effect analeit
& [chikawa diagram/Fish bone diagram
b.
Pareto's law and analysis
-

4. Trend analysis- 80/20 rule

consistency of performance for quality product in a project

# Functions and actions are necessary

1.Standard-determined

2. Quality requirements - dieeminated

3. Eqpt-set up
2. Staffs' operative's - trained

5. materials checked

6. Control & audit points-set up

7. Designated components are checked

8. Feedback & rectification

9. Quality check & audit

-

2. Quality Audit - Procedures are setup

- carried out

- standards are met

2. Quality Review-



3.Causes and Effect Analysis : Domestic vacuum cleaner

a.
Select an item

b. Identify modes of failure

a Probability
, cause& impact are assessed

d . Modes of mon failures are determined

4. Trend Analysis

1 . Log
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Project nicks
-

1. Definition

2. Stages of project nick procedures

3. sources of project nicky

Previously
-

Dust collection

camen & effect analysis ↑
problem

Domestic

1. Identify career vaccum cleaned

2. Draw fishbone diagram
3. Subcauses

4. Access by Paneto Analysis - 80/20 nule

-

Rick-An event that may on may not occur

but if happens, will havesignificant impact on

the outcome of the project. Common in Bangladesh-

1 . Flood

2. Godone

3
. Fire

4. ER



Rink Analgeis :

1. Probability -> An ert likely to occurr

2. Impact -> string effect

Rick Management Plan :

Docus prepared at the outset of project

↓ Requirement of nick menment

2. Procedure ofrick management

Stages i

may come on long ques
1. Rick awanness

** 2. Rick identification

i) Brainstorming
ii) Prompt liste

iii) Check liste

iv) Delphi method

v) Anking experts

vis WBS
memo few ; describe

Rinke to be considered

1. Technical Rinks - Test failure

2. Environmental -> donune of up, due to enr, concerne

3 .

Cultural -> multi-culture workforce



4. Financial

5 . Legal
6 . Commencial

7
.
Renounce

8
.
Economical

9. Political misk

15....
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Project Risks (could . )

2. stages of project risk management procedures
2. Options available to miskowners/pa to deal with project

risks
.

& Previously,

Stages : Risk awenness
,
risk identification

-

&need .

Stages :

C Risk assessment ->> Qualitative assessment of risks

Experience i) Probability-v . low
,
low, medium , high ,

v , high

History
E ii) Impact-11

, "I
,

"
,

"

Data

close up report

d .
Risk evaluation -> Quantitative analysis

Exposure rating -> multiplication of the two

Prob
. (Medium =>) X(V . high = 5) Emp

High exposure noting-
e. Risk management - what to do

Risk Response Plane ( who will do

Risk Owner (

↓ Risk Monitor -> register



** Options available (torisk owners

1. Avoidance

2. Reduction

3 . Sharing

4. Transfer

5. ---
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Process of dev project in Bangladesh ProcurementEmpert
1. Ministry of planning

*A 2. Planning commission- > highest ; chairperson -> head of govt.

3. ADD & ADD in FY 2025-26

4. Approval authority of dev project

5 Function of IMED and CpTU

Planning Commission

DD What is the taska nule of planning commission

*DD ADD

NEC

A what is council of minister & cabinet

DAD ADP Formulation

1. Resource committee

- Estimate available resources for ADP

2. Programming div-Allocate resources sector/div-wise

3 .

I "- place draft App

4. Planning div-Final ADD for approval

*D ADP- FY 25-26

Different Duties of IMED
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Project lifecycle [can be defined & modified]
↳ Activities

,
result

, requirements (presets

Cycle -> why
-> initiation

Closing Planning&
Monitoring Execution

Importance

sequence of phases of a project

DD How many phases [4 criteria]

uses of project life cycle

milestone

concurrent Engineering in project life cycle

reduce dunation -> resources

*** Basic pattern of proj life cade [mid to lange proj]

1 . Concept

2. Feasibility

3. Evaluation

4. Authorization

5. Implementation

6. completion

7. Operation

8. Termination



management in project life Cycle

- Authorization
- Handover

= shutdown

Life cycle progress curve Centended S-curve]

Slow finish

· Buick momentum

M

Slow start

time

Generic project life cycle with output (time) cost & staffing
Project's cost

,
risk

,
and uncertainty we time

* Project milestone

GEPM CT- 2

Lee, 13,
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1. Four stages model of project

2. conflicts in project

# Project Formation

1. Approval of project tantatively/unofficially
2.Some boot-leg works are doneE proce Planning Budgeting ; scheduling & aggregation of nes

# Project Execution ; plan in action

# Termination

Project Managem
functional manager

Project Team

Team members

ProjectConflict for long duration

A serious disagreement on argument , protracted one
, that others

are frustrated on about to frustrate.



sources of conflict

mmm
1. Belief

2 . Feelings
3. Behavior

4. Goals

Methods of conflict solves

1. Withdrawing
2 . Soothing
3. Compromising - lose lose situation

4. Forcing - > win-lose situation

5. Confrontation

Confrontation

Facing the problem directly

- negotiation
=>

- anbitration -> third panty
- mules of law

- brute force



LI6 30/12

Conflicts inProjects

Def" : A serious disagreement on argument
satisfaction of conflict : Maintain status quo. No further action.

sources : Believe, feelings , behavior, on goals lose-lose
methods of solving conflicts : withdrawing , soothing, compromise,
forcing, confrontation-> win-win

win-wise least eff.
* generally used method in proj

Confrontation -> facing the problem ->> methods

most eff. -> 1.
. Negotiation - discussion to reach an agreement

2. Arbitration - solve problem with an agreed upon arbitration

3. Use of laws -> organisation's law

-> Contract

-> country's low/ count

where conflict prevails :

1. Schedules

2. Priorities

3. Staff & labora requirement
4. Tech matters

5. Admin procedures

6.Cost estimation

2 personality conflicts



categories of conflict

1. Goals and expectation conflict

2. Authority conflict Pm & FM

Pm & Sn management
3. Interpersonal conflict



Rough/CT-2 83/01

Lea 13 Planning process of dev. projects in Bangladesh

Ministry of Planning : Responsible for socio-economic development

planning and statistic management in Bangladesh.

> PD works as the Secretariat of Pa

->Planning Division

- Bangladesh Institute of Development studies
- Planning Commission

- National Academy of planning & Development

+Statistic Division

- Bangladesh Bureau of Statistics

-> IMED -> implementation, monitoring & Evaluation Division

- CPTV -> Central Procurement and Technical Unit

J

Planning Commission

- Institute of Public Finance of GaB

- under Ministry of Planning & alongside of Ministry of Finance

- MoD
,
PD works secretariat of PC



Planning Commission - Structure

Chairperson -> Vice chainman -> Secretary -> Members of Divisions

Horible Prime minister Minister of planning Secretary of Div.
such as Industries

PB
and Energy

PC-Task Planning of socio-economic development projects

of the country

Role (3) Advisory -> advise govt . On measures toward socio-

economic devs , e.

g., policy change, strategies
Executive -> Preparation of plans, processing of dev.

projects for approval , preparation of ADP

Coordination -> coordinate w/ other plannings

ADD (Annual Development Program)

It is the operational document of GoB's five year plan.

It is released annually (in June) and includes both govt.

funded & foreign aided projects (of both ongoing & new phois)

consists of ,

- Main investment program
- Technical assistance program

- self-financed program



NEC (National Economic Council

Highest policy making body of GoB for economic and

development plannings.

If composed of- chairperson (prime minister]
Chief evec. body of BD All members of the council of ministries
&&
Also requires - cabinet secretary , principal secretary

Governon of Bangladesh Bank

All members of PC

secretaries of ministries/divisions

Functions - Provides guidance on perspective plan,
five yo

plan ,
ADP

Finalizes & approves projects , plans, policies

Reviews implementation of dev. projects

Take decisions & actions as situation requires

Appoints committees as required

ECNEC -> Executive Committee of National Economic council

ADP Formulation

1. Resource committee - estimates available resources for App

2. Programming committee - allocates resources sector/division wise

3. Programming committee - places draft App at PC meeting

4. planning div-submits ADP to NEC for formal approval.



ADD 2025-26

- Total ADD of 2. 3 An Ak

- FY 2025-26

- Approved by NEC

- from local nes-1 . 44 An & from foreign project assistance 8 .86 An

- Increased 6 . 58 % thannevised ADP of 2024-25

- includes 1183 proj 1228 climate, 79 PPPs)

- Emphasized on Anansport, communication
, and power& energy.

Classification of projects :

- Investment proj-> minister in change of planning approves upto 25 en

I ECNEC approves Proj costing 25 er

- Tecnical assistance -> Sponsoring minister uptr 7 cn

minister of planning for proj costing more

- self-financed -> Sponsoring minister is the approval authority

Duties of IMED

- cost nationalisation

- participate in PEC meeting, App review meeting
- comment on time extensions for proj

- Impant training for diff officials

CPTU - All things related to procurement

Proper implementation of PPR PPA



Lea 14 Project life cycle

Project : A specific, finite activity that produces observable and

measurable result under preset conditions.

Project life-cycle : Sequence of phases that a project goes

through from its initiation to closure.

can be changed/modified as pen requirements.

Initiation

Closing Planning
Stages

Monitoring Execution

Importance : Provides the basic foundation of actions that has to

be performed.

Has definite start , end , and control points constrained

by time.

Number and sequence of phases : Determined by management
based on factors such as :

1. Needs of the organization

2. Nature of the project

3. Anew of application



Uses of project life cycle

- Defines clean phases with start
,
end

,
and control points.

- Acts as a decision making & control system for diff stages
of project.

-serves as milestone fin progress reporting & payments

- Helps top management to decide whether to continue

- Allows concurrent engineering by overlapping two phases

eg, start construction before designing is finished.

Pattern of life-cycle

---

1
. concept-identify need,

dev basic ideas proposal

2. Feasibility-assessment on technical, financial
,
social feasibility

· - 3. Evaluation - detailed analysis of cost
,
benefits, risks

4 .
Authorization - formal approval

·

⑤ 5. Implementation - design, planning, I execution

-
>

6. completion - perf
. testing

7. Operation - use
-

8
.
Termination - closure of proj.

-

Types of project life cycle

proj . ends w/

2. Normal-nissuance of acceptance certificate often penf

test successful

2. Extended - two additional phases like openation (maintenance
in service) and termination (disposal) included.



Project management in project life cycle

⑭Concept
, Feasibility,

Evaluation, Implementation, completion, operation , Termination

mine Authorization Handover Shutdown

Project Lifecycle Curve:

Approaches finish

Slow finish >
Testing , integration, finishing works

happen

Execution in full swing· Quick momentum > full resource utilization

Productivity at pear
O

Proj .
just started

& low > manager staffing are selected
Stanf mobilization take place

time ->

Centended S-curve)



Generic project life cycle with output (times cost & staffing

&starting organizing carrying out closing
preparing the work

·
-

T

Project management Deliverables Archived
chanfen plas does

time->

Time distribution of project effort

r
Peak

conception selection Planning,
scheduling, evaluation

execution termination
time -



Risk & uncertainty

cost of
uncertainty Change

↳

time- >

Project milestone

- key checkpoint on significant events to keep track of project

progress

- Helps team stay aligneda manage complex works by focusing
on critical goals

- Act as signpost .
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conflicts in chronological stages in project life cycle

model stages

1. Evaluation stage
2. Buildup

3. main "

4. Phase out "

Evaluation stage

1. Technical objective

2. Resources allocation

3. Priorities of projects

DD 4 . solving conflicts

*D Fundamental issues must be resolved beforetransitioningfrom
evaluation to buildup stage

clarification of pm and fm nules in project

critical measures that underlines from fundamental issues in solving
conflicts

conflicts in project main program (2 types)

2. Schedules

2. Technical issues



*D Conflicts in project phase-out

Schedules

Technical

*A Personnel conflicts
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Conflicts in Project

1. Conflict negotiation
a. To reduce on resolve conflicts to support project objective

b Primary tools

2. Negotiation - discussion to reach an agreement
- favorable technique

** 3
.
Pareton's optimal solution solving conflicts no win

no loss
- no party better offa no party worse off

- outcome in terms of organization goal
- no win

, no loss situation

4. Ethical Aspects in Negotiation
- both parties to be honest

&D
5

. Negotiation's critical technique by
a. Partnering

-> ppP Project

select partnerrather contractual agreement
Avoid litigation

** b Chantening
2 Partnering company sign on

C . Project scope

works needed to accomplish



why partening is done
·

-> Diversification of tech risks

-> Avoidance of capital investment

-> Reduce political risk [international mostlyJegy manufacture where labor cast]
-> shortening dunation I

-> Pooling complementary knowledge L

-> situation prevail both contractor & owner

*D # multistepped Approach

Step-1 : make firm commitments

step. 2 : Agreement on : Joint evaluation

methods to solve problem

Step-3 : Acceptance goals of continuous improvements

step. 4 : continuous support

Step-5 : Jointneview

↑DDA causes of scope change
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Negotiation method

1. Requirements of negotiation method

2. Negotiation techniques
3. Phases of negotiation methods

# Requirements

2. Allow to settle/solve conflicts

2. Foster honesty among negotiators
↓

Anuthful, fairness
,
& sincere in words & actions

involving integrity

avoiding decit

beingtrustworthy
3. seek solution win-win solution

* D # Techniques

1. Separate people from the problems

2 Focus on interest not positions

3. Invent options before trying to reach agreements

4. Insists on objective criteria

-- substantial problems to be defined

1
- Not allow egaism

Talk about schedules

-Finding mutual gains ; Reinforces win-win solution

I -



 

 

 

 

explain

*** The key to finding negotiator's interest & concern is to ask 'Why'

# phases

1. Preparation
2

. Planning
3. Opening proposal
4. Bangaining
5

. Agreement

6. Finalization
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Linear Programming way of life

-
-

A simple way to perform optimisation
Y

more output w/ limited hes & time

↓. Inventory-stocking
2. Warehouse

Real life problems to give mathematical model for linean

equ by simplifying assumption

DA Define LP w/ examples

*** Formulating real life problem into LP

Milk Chocs

Type A 2 3 6t

Type B I 2 5F

kitchen Sunit 1 2unit

A- * Luos] Maui z = 6X + 5Y

B- Y (nos]

SS
Choc8 3x +2y[12 Y

,
8

milk X + Y15 ↓ 7
,

0

*D Parameters used in LP

Decision variables : X
, Y ...

object functions

constraints

Non-negativity restriction



Process on steps to define a L-p problem
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2. Process/steps in formulatingreal life problems into P problems

i) Identify the decision variables with example

ii) White down the obj . functions - Choco milk one

iii) mention the constraints

iv) Explicitly state the non-negativity restrictions

#Methods of solving LP problems

i) Graphical method

ii) Open solver method

iii) simples method

iv) North-west method

v) Low cost method

Graphical method

Y feasible zone

↑
=-
E
-

-

-> X



Example

118 ha

18 , 000 $

1250 man-day

1. Decision making van

wheet = X heaton

Bertocy = Y hector

2. z = 58X + 128Y

3.Constraints 100X + 2084 <10000 => X + 2Y -188

10x + 304 -1200 => X +3Y1128

X +Y1118

X38Y38
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Methods

1. Graphical method

2. open solver method - Ms Encel

3. simplex method

- sad method

- Popular

- one objective function & a number constraints

4. N-w corner method start from top left conner

- solve transportation problem aggressively meet demand from

supply

--

Cost = 5(23] + 823 5] + 6243) +9(25)

+ 6(35) = 18159

5. Least cost method

start from least cost to

following least cost
BE F Supply

58⑫48

C 68

Demand 28 95 35 158
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cash Flows in a Project

1. What it is
↓

Net amount of CCE being transferred in and out of

project within a period of time

Cash & cash equipments
Cash inflow = cash received Live)

cash outflow : " Spent E-vel

working capitals

2. Importance
a . Indicates financial sensitivity & liquidity
b. Indicates credit worthiness and bonnowing capacity

C. Helps-business growth & involvement

↓ Helps decision making and financial planning
e . Helps to create valuation & investing confidence

3. sources of money
- sales asrevenue

- Interest FaF-Free Cash Flow

- Investment

- Royalties & licensing agreement

4. Financial report/financial statement
- cash flow statement

- Balance sheet-P & L report
- IncomeStatement



5 . Cash flow does not show all expenses

DA why? -> On the process payments

1. Accrual accounting accuses are paid nightwayI

6. Types of cash flow

a CFO - cash flow from openation

b . CF1-11"from investing activities

C . CFF-11 "from financing debt
, equity,

dividends

7. Profitable company may fail:

a. If do not generate enough cash to stay liquid
b. Profitsane (i) fied up with AR (Accounts Receivables

(ii) Overstocked inventory
[11) Spend tor much in captop

8. Example of cash flow statement
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Prev

cash Flow Statement and points to be covered

Financial statement the aggregates in project inflows and

out flows from

a . Operation CF8

b. Investing CFI

c . Financing over time CFF

Net Present value (NPV]

1. NPV-How much values a project will produce in a set period

of time.

- Difference betwe present values of cash inflows and

present values of cash outflows

- use in capital budgeting project and investment planning
to analyze profitability of project

2. implications- a. Compane nate of returns (R of R] of different proj

b .

11 projected R of R

2. the NPV 30 project profitable
- ve NPV

↓ sometimes called DCF in Discounted note



Payback period

I . R. R - Discount in which NPV =5 Example :

I year

$180 $100

$ 100 &) 100 Risk, business

$108 $188 nonisk

3. NPV calculation

Cash Flow A

NPV = 2 CHist-
Initial investment ;

i = discount note

A = time/period

Example 1

A= 5 yn X12 = 60 months
-> $1m = $1,

000
, 000

NOV : [cashflow-init investmenta

Discount/predicted nate : 21+ 1

= 8 . 8864

= 8 . 64 %

: NPV=004660
- 1

,
000, 000

= $22,
948



Example 2 :

& yo - 1 , 000,
000

↳
und on -100 = B

4thyn - 1,000=

$) Imil-[D + (+5 +G)

Example 3 :

conn . $258mil



Rough/Midterm 27/82

Les 19 Negotiation methods

Requirements

2. Allow the conflict to be settled up innepanable damage

As project obje

2. Foster honesty between negotiators
I. e.,

Anuthfulness
, integraty ,

fairness
,

sincere in words & actions

3.Conflicting parties to seek win-win solutions , i . e, that

i) satisfy own needs

ii) Needs of other parties and

(ii) Organizational goals.

Techniques for win-win solutions :

2. Separate people of problem
- minimize likelihood that a problem will become interpersonal
-Problems should be clearly and explicitly defined

2. Focus on interest
,
not position

- Avoid egoism
- otherwise problems never focuses on real interests and

concerns on conflicting parties

- Parties should talk about their interests

3. Invent options beforeAnying toreach agreements
- Parties are often blind to other outcomes

- Problems should be spelled out and efforts should

be given to find out creative solutions

- solutions that produces mutual benefits reinforces

win-win negotiations.



4. Insists on using objective criteria
- Effects should be given to finding standards that can

determine the quality of an outcome.

The key to finding negotiator's interest is to ask "Why" :

- A position is what a negotiator demands,
but it doesn't

explain why that demand exists.

- The underlying interests and concerns are the actual

reasons behind that position

- Asking "Why' moves the discussion from positional bargaining
to interest based negotiation

- It helps reveal hidden constraints (time, resources) , indentif

real problem instead of surface demands
,
create opportunities

for alt solutions promoting win-win situations.

- Example : Negotiator states test cannot be done before

a certain date . Asking "why" mayreveal required

materials not available. If they can be sourced

elsewhere, test may continue .



Phases of negotiation :

2. Preparation

collection & analysis of data, facts. Identify clean objective

and supporting data.

2. Planning
Determine intention to negotiate, level of compromise (concession

boundaries], and strategy ind location.

3. Introduction

Establish a cooperative environment. Common goals and key

issues are briefly outlined .

3. Opening proposal
One panty presents the initial offen

, indicating flexibility
and needs . Information exchange begins.

5 . Bargaining
Discussion

,
concession , andfrade-offs take place . Parties

negotiate to bridge gaps. Goal is toreach an agreement
between initial extreme positions taken by the parties .

6. Agreement
A mutual understanding is reached and terms are finalized

in principle

7. Finalization

Agreement is documented
, signed, and if required ,

ratified

by higher authority.



Lec 28 - Linean Programming (LP)

Deft : A simple technique where we depict complex relationships

through linear functions (ie, simplify neal relationships to mathematical

model of linean relationships and then find optimum solutions.

Example : Delivery man to deliver6 packages. He will calculate

differenroutes for going to all 6 places and come up w/

a shortest noute .

Concept :

is obtaining the most optimal approach w given constraints

ii) Formulation ofreal-life problem into mathematical models.

iii) Involves objective function , linean inequalities with subject

to constraints.



Formulation ofreal problem into LP : Chocolate manufacturing

company to produce two variants of chocolate - A & B.

1. A requires 1 unit of milk ,
3 unit of choco

Bi 1 of" , 2 of

2. Total milk 5 units

Choco 12 units

3. A profits 6/unit

B 1 5/unit

mathematical model ,

Variant Profit/unit
milka

A 3

B 1 2 5

Total 5 12

objective -> how many units of A (X) ,
and B LY]

Relationships,

i) 6X + 5Y = 2 Cobj· fun']

ii) X + Y 15 [milk constraint]

iii) 3x + 24 12 [choes constraint]

iv] X), 8 & YD8 (non-negativity]



Panameters used in LP

i) Decision making variables

- which defines the output

- Represents ultimate solution

- E
. g., total number of items to produce

ii) Objective functions

- objective of making decision

- E. g .,
wish to monimize profit

iii) Constraints

- Restriction on limitations on decision making vans

- E . g .
limit on the availability of resources

in] Non-negativity restriction

- Ensures decision making vans cannot take negative
values

steps to define LP problem :

is Identify decision making van

ii) White obj functions

iii) mention constraints

iv) state non-negativity restrictions



Lea 21-22 methods of solving LP problem

methods :

is Graphical method

ii) North-west corner method

iii) Least cost method

iv) Open solven method -> open-source linean & optimizen for Ms Fucel

v) Simpler method -- one obj fun' & number of constraints

Graphical method :

Example : Budget $18,000
; 1 ,

200 man-days ; total area 110 ha

vanietaost/necefonsyne Man-days/mea

wheat (x) 188 58 18

Barley (Y] 288 128 38

Total 18, 808 1288

Relationships :

(i) 50 x + 128Y = 2

()) 100X + 2004 110,000 => X + 24 1100

(11) IOx + 30411200 => X + 34 1128

[iv] X + Y = 118

(v) X 0 & 43, 8



ID When X =5
, Y = 50; Y = 0

, X = 108
128

(11) WhenX = 0
, Y = 40; Y = 0

, X = 120
110 X

(iv) When X = 0, Y = 118 ; Y = 0
, X = 118

188

98

50X + 120y = 2

88
=> z = 50x60 + 120 x 28 = $5, 400

78

68&5 X

-
48

-· 160, 20)
28 *

18=XI
X X X

18 as so 40 go 60 7088 98 100 118 120 135



Northwest connen method :

Total cost = 20x5 + 30x8+ 40x6 + 25X9 + 35X6 = 1015/

Least cost method :

Picked cell BF instead

of CD
,

because

"cost where man
1

quantify can be assigned

should be chosen...
"

Total cost = 3x20 + &x55 + 6x5 + 9x48 + 3x35 = 955
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Cash Flow : Net amount of CLE Ananfened in and out

of projects/business within a time period .

Tvm -> Time value of Money

1. What it is !

as Fundamental financial principles

3) Morey today is worth more than it would be

in the future

Importances

1. Decision of investment o
2. compane projects -
3. calculate retirement value

4. External .
- -

Decision
-

# $18 ,
800 Asday

I# $10, 500 after 3 gas

$18,
808

Rate : 4. 5 %

After 3 xns : 10 , 000 (1 + 004533 = 11 ,411F

Net profit = 1 , 411-> FV

PV=%uzy = 07 637

Net loss = 1237



Today $15,
008 AfAn 4 was

= 15000(1 + 5 . 0433

After 4 ans $18 ,
808 = 17547

Annual note 4 % & discount 4 %

Present value of $10, 000 after 4 yns:04 : 1530

Basics of Present value (PV]

Basics of Future value (FV]

# wherever money is coming and going at some points

of time , Tum should be considered

2. Cash Flow

2. TVM

3. NPU - Net Present value

4. IRR - Internal rate ofreturn

5

. Payback peniod/break even period
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TRR

1. What is TRR

2. Importance of IRR

3. Uses of IRR

DDA 4. considerations for financing based of TRR

5. Problems

To analyze the profitability of projected investment

Cash flow

TvM Fundamental financial principals

NPV &

IRR

Payback period

BCR efa

-
cash flow in time

Nov =E-cot Initial
investment

T LIRR)

Discount nate : Rate at which future value is discounted

to present value

Handle note-: cost of Capitals (min nate expected by stake

hordens
min note fin : IRR-Internal note ofreturnX

Proj . Appr.



Importance :

1. Analyze profitability

2. Highen value , better profitability
3. Rank multiple projects
4. If uniform [RR

, analysis by other principle

Uses of IRR :

1 compare profitability
2 . Making financial decision for investment

3. Analyse the investment return

considerations for financing based of TRR

a TRR nules in a guideline for proceeding w/ project

b. IRR) RRR on cost of capitals
↓

Required Rate of Return

C . IRRRRR -> Project Reject

Limitations of IRR

a . May be misinterpreted

b. Not to be used None

2. To be studied WACC & MRR

weighted Aug cost of Capitals



# A project has an initial investment of $100 ,
000 #

The cash flow by the end of each yo is given below

Year-1 : 28, 888 Find out ERR

2: 35,
88

3: 25, 888

4 : 38, 888

5: 18, 888

-

· = Novetrjt-cotTriad enenum
↑

5%, 10 %

570 : CFOS
--

CF-:00

& 120,
000 - c.

180,
000

NPV = 28
, 888
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Payback period

Fundamental Financial Principle for Investment of proposed

project

2
.

Defi

2. Importance
3. Limitations

4. Payback period & breakeven point

5. Problems

Defh : Time taken to recover the initial cost of investment

: Shorten -> more attractive

· Time when investment reaches the breakeven event

--
Price/val at which investment

must wise to recover initial cost of

investment

Example : Project 1 $1 m

save each year
: $250, 000

Payback perior : the100
= 4ans

Annual in

-- [math]



Importance : Uses by investors & financial experts

i) to calculate investment return

ii) i 11 time to recover in it cost

iii) To take decision

Limitations :

2. Ignores TVM

2.

" overall profitability

3. Do not tell what happen after payback period

# Upfront investment = $500, 000

Following cash save year 1 : 100
,

000 -

year 1 : -400,
000

2 : 158, 088 2 i - 258,
008

3 : 150, 080 3 : -188
,
808

4 : 58, 888
-

4 : -58 , 888

5 : 125 , 080
-

5 : + 75
,
500

↳0,00
· Payback perior = 4 + 04 = 4 . 4 you



# upfront investment = $500
,

000

Y 1 : 188,
808 PV factor for 1$ at 10 9. discount

2 : 158, 008 What will be the discounted payback period

3 : 150,
008

4 : 50
, 808

5: 125, 838

6 : 258,
800

Accumulated

% 2 : 100,
000 -> 100 ,000*D = 98, 989 -> 98, 989

2 : 150, 000 -> 150,000x 2 = 123967 -> 214876

3 : 150,
008 ->

-> 327573

4 : 50
, 808 -> - 362724

5: 125, 838 - -> 439391

6 : 258,
800 - 200000X16 = 112095 + 552233

588888 - 439391 : 60661
1. Cash flow

=otha 2. NDV

3 . IRR

Y . TVM

5. Payback period
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BCR ,
and

,

FR Equations.

↳ ↳ Fishen note en

Benefit Cost Ratio

1. BOR : Relationship betwe benefits & costs of projected

investment

BCR72 , project will produce the NPr

Expressed in terms of money and qualitative value

why BCR analysis is required :

1
2. Systematic process to analyze benefit to cost

to decide to make on fongo
2. Analysts sum of potential reward & cost

3. Analysts assign monetary value to intangible items

what Bar tells you !

2. BCR > 1 -> the NPU on ERR beneficial

22 -
--

= 1 - ...



# Assess the profitability of a project , renovating on

apartment building
Authority decided to lease equipment needed for 50 , 000 , noter

purchase installation note : 2 %

Renovate expected to profit 100,000/year for 4 xns

Discounted Cash Flow

year2=so i
year 2

year 3 ->00
.000y =

year b-000
he

BCR = -5 - incme
= 7 . 5 %

Irvin Fisher, an economist of USA

Defi : Describe the relationship betweenusminal andreal

investnate under effects of inflation.

Net income

To calc ROT =

Investment
*188



2 + i = (1 + V]( + r)

i : nominal nate of investment

= adventized note

= before the adjustment of inflation

v = real rate

= with consideration of inflation note

- = inflation nate

# Siam owns a business portfolio
, portfolio earns a return

of 3 . 25%. However, last year inflation note was 2%

Sirm wants to determine the real return rate.

Portfolio -> Program + project
↓

Program
-> Work Package

-> Work unit

1 + i = (1+ v)(1 +r)

=> i = V + 5

=> HV=

v=

- 1 = 0 . 012 = 12%

CT -> Payback period + Arday + next class

-> Payback period + BCR & FR + Scheduling Let closs)
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Project Schedule

1.What it is
S

2.Steps in developing schedule

3. Step 1 : Plan schedule Management
4. Step 2 : Define activities

Previously

1. Project 2. Cash Flow

2. Professional communication 2
. TvM

3. Risks 3. NBV

4.Conflicts 4. IRR

5. Fundamental financial principles 5

. Payback peniod

G . BCR & FR

schedule-usi
Plan to be executed

Project - Specific & finite activities to be completed to

produce a result
,
under preset requirements.

Project Lifecycle-sequence of phases

can be modified

Phases - Initiation
, planning& scheduling ,

execution,

monitoringa control
,
closure

Scheduling - 1
.
Allocation of resources to project planning

2. Formalized planned action

3. Layout of actual work



Steps - 1 . Plan schedule management
2. Define activities

3. Sequencing activities

4. Estimate activity dunation briefly describe

5 . 11 11 resources3 each step

6. Develop schedule

1. plan schedule management
- Define policy , procedure & documentation to govern formulation

of schedule

-Items to be addressed : CR-T8)

a . Contingencies C. Task dependencies

b. Resources d . Organization procedure

e. Stackholdens

contengies :

Likelihood a
Range ofsufesmes

-
X

--- -
' -

r 11 &
Base cost Management Final cost

reserve

2 .
Define activities

Process of identifying and documenting specific

action to be performed

Task list-wy coding



Build a Log Home

Thumb rule to define activities

- Ensure activity can bereliably estimated-wBS

- Based it on deliverables

- Have only one responsible party

----

--

Task Length - 8180 nule

work package should take 8 to 88 work has
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ProjectScheduling

Steps:

1. Plan schedule management
2. Define activities

3.Sequence activities

4. Estimation of resources

5. 11 of duration

6. Develop schedule

Process of identifying& documenting relationships among

project activities

FS-> Finish to Start Relationship

Logical sequence -> to obtain greatest efficiencies

Example : Task - Allo Excavation

Task - B120 Pour foundation 118 FS

Task dependencies

Task Ad Task B

FS : Finish to start - A cannot start until B finishes

FF : Finish to Finish

SS : Start to start

SF : start to finish



·

Leads &Lags
ES w/ 5 days Lead : B Can't start until 5 days after

us w/ 5 day log :Afinishesa before

Estimating activity resource : Identify& document types,

quantities, & characteristics of resources for each activity

Excavator - 30hns & 180Ak/h - 5400 $

m . Rotul - 18hms &45AK/hm-
* some points to be noted

1. Resource is necessary doesn't mean resource is available ble

2. pm determine availability of resources
,
from RC

Cresource Calendary
3. Miss X involves in job title from Manch 26 .

Estimation of Activity Duration

method of 11 11

1. AnalogousMethod-consult actual date from previous

similar projects

2. Parametric" - Break down activity into fundamental
unit & take unit time .

3. 3-point Estimating method- Pessimistic time

Nug E Optimistic time
most likely time



Normal distribution Dessimistic+

optimisticmost linea
Beta distribution

Develop schedule : efficient

2 Develop Official start & end time

critical path
method

2. Direct subcontractor
-

3. To determine total duration by CPM network . Analysis

4 . Deal w/ tasks that affects the project
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Network analysis

1. Network:
-

Flow diagram consisting of

Activity and events connected

logically and sequentially.

in
men

-

- Activit

Activity :

- well defined task

- small unit of work

- Require time & resources

- Represented annow head

A = Excavation

A

A= 2



Types : Parallel activity A
&

B

Series activity &

A B
& &

Events :

- Beginning & end of an activity

- mark the start & completion of a project
- Require neither time non resources

- represented by usually circle

Types

- Tail event

- Head "

- Duel "

- Predesson 11

- Successor 1

Types of network

1. PERT method

2. Cpm method

PERT -Project Evaluation & Review Technique

Event oriented

com-critical Path method

Activityoriented



existing Disposing old

Removingo the Lathe

Install Power Supply Connect Power

supply Test

Datbeliea instaloue

CPm Network

Existing Machine
Removed disposed

Project Bowen Dummy

started installation activity

Lathe

Obtain

Dummy activity

- Type of activity require neither time nor resources

- To identify & dependence of openation

- only a connecting line



Set-A :

A : Await Delivery

B : Install

Set : c - Remove the existing

D - Dispose

A B
2 2 3

Await delivery Install

Dummy (2 ,
3)

C B
4 5 6

Remove Dispose

Purpose of using dummy :

1. Grammatical

2. Logical

Grammatical 72

A A
Dummy

-
&

2 2 I > 3
7 B

B

X

N

Y 8
& &Logical PT > P-
- >

P - i -- R
·X N
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Gantt Chants & Milestone Chants Henry L . Gantt 4909

1. Gantt Chant FS-relation

a. Dictional/Graphical

representation of dunation and activities of project.

b. Two coordinates - Ventical - Tasks

- Horizontal - Dunation

C . Each bar

represent an activity

d. Beginning & end of bar

represent time start & end of each activity

e . Each ban represent

time required to complete activity.

2. Stages of dev Gantt chant

a Breakdown of project into activities

b. Decide methods & sequence

c. Assign dunation

Gantt-Milestone - Network

3. Limitation & Remidial measures A = Removing existing bathe

a Dumping in stone

a Lack of degree of details b.
Final disposal

-> A b
↳ by breaking into subtasks - milestone 11

b. Review of project progress
A

↳ by hatched lines



C. Interrelationship among subactivities of different activities

cannot be shown.

d . Time uncertainties

1. Dumping in stone
4. Milestone chant

2. Final disposal

a key events of main activities

Benefits
A

Short comings
1 2

** Development of PERT Network

↓
*

⑬

⑤

Advantages of network diagram
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Network analysis

1. Await delivery

2. Remove existing

3. Install power

4. Install Rathe

5. connect to power

6. Test

7. Dispose of old lathe

com-critical Path Method - Activity oriented network

existing-
2

Dispose
Remove

2
Install PS

4 Connect to power 5 Test 6

Awaif Install
Lathe

deliven 3

PERT -Project Evaluation and Review Techniques - Event Oriented Network

Removed 7
Disposed
old one

Dumm activity
v

Start Install Connect Lathe
!

PROJ
&

Power
S

Power Tested

11

Lathe Lathe

obtained
& Installed



Application of Cpm network

1. Repetitive project

2. Time estimation is fainly accurate

3. Cost estimation is a fain degree of accuracy

4. Effective for planning

scheduling

controlling

A = Delivery of goods Thi =
A

Tj

TE = Earliest occurence time for i
tij

j

i j

tail event T
L ↓ Tz

#" = Latest event time for
Activity Dunation

successor event

Critical path

Float = TL-TE = &

TE = (T + Ai] on (Tr + All man = Ts

T = (T2 - Al on (T-A')
min

= Project scheduled time

on completion time

on contractual obligation time



T = 4o
+E = 4

-48
T =/

,
O C F

z E TE = & ·S 2 3

A D
18

3

B

> 28

E

2 o Go
4

~
2 Tr = Tj = 7

I 38

Tr = 4

T = 5
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Project Network

2 Activity
A D

-
Ext

-L
F

I 4 5

B E

3

2. Types

a . CPm-critical path method (activityoriented)
b. PERT-Project Evaluation & Review Technique LEvt oriented

3. Difference btwn CPM & PERT

SPm :

2. Time estimation is done as accurately as possible

2. cost is controlling factor

3. Critical path-calculated by float philosophy

dusnation
Time for CPM Activity

, T
TE ~ Te = Earliest occurance time of

I
tij

J
an activity

Th

T : = Latest allowable time of

=+ Ai an activity

- Lei + Asmore

TE=Th = Ts

Te of last activity at last even A = scheduled projectcompletion duration



Te = 8
TE = 28

D

7 2 > 5
T= 13 20

F= 5 M = 38

-A F=5 TE = 42
TE =J

8 TE= 18 TE = 26
8 G

T 3

I B 2 3
E

6
It

E
=37 ↳ 18

= 47
16 11

T=41
F= 2 T= 12 T2= 30 = 28 F =J

T2= 8 S T=7 TE= 32 14
I T

7
F

= 42 5

S 4
25

7 o &
Ts=T= 47

T= 7 T = 32 Ts = 42

F =8 #=8 F=

CPm

Float : 8 Tri Tr
&

I S J
tij I

T T
PERT To" = LTE' + tij) man

Slack : Th-TE = &
T = (T - Ai))min

Float - > F

Critical path : Line joining the float zero

largest path through network

Indicates project dunation

Float -> a possibilities

-> -ve
,
time availability is less than actual dunation

supercritical activity

needs special attention & action

-> 8
,

time availability equal activity duration

Critical activity

Need above normal attention & action

No freedom of action

-> tre
,

time availability is more than activity duration

subcritical activity

Need above normal attention & action

some freedom of action
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Project : A temporary endevon undertaken to produce an unique
product, service

, on result under preset conditions.

Characteristics :

2. Temporary natureI most impo chan

2. Definite dunation

3. Produces output

Project ends when :

1. Objective is attained

2. Funding is enhausted

3. Resources are no longer available

4 No longer necessary

5 Legal issues

6. Government policies

Topes of project

1. waterfall : inditional form

Scope of work is fixed,
well defined

Construction is an example

2. Agile : scope of work is not well defined

Newer form , e.

g .
soft dev

3. Hybrid : Large pro; requiring both construct & soft der .

combination of both



Project planning : Phase of project managent in which one determines

the actual steps of completing project.

They include :

i) Laying out timeline

ii) Budgeting
iii) setting milestone

iv) Assessing risks

vs Assignment of tasks

Full project cycle : Initiation -> planning -> execution-closing

components of project plane : Task, milestine, people, documentation,

and time

Task-> activity

milestone -> points within schedules indicating progress

construction

construction management - a professional service that provides

owner w/ effective management of the project's schedule,

scope, function, quality , safety , efc .

·when - who commissions the project + funds

Architect-designs
General Managen - Ovensees day-to-day task



construction manager
- protects ownen interest .

oversights the entire project

Delivers the project within budget, timew/ expected

quality
saves money , industry standard

Project chans (mone]

- Temponany
-

Unique deliverables

- Progressive elaboration -> adds detail incrementally

-

- Purposeful

- Logical
- structured

- conflicts
,
risks

,
limited
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Project management-Application of skill
, knowledge , techniques

to project activities to meet requirements

Work Beakdown Structure - Hierarchical annangement/bredown of

total scope of work to be carried out by project team

Elements of WBS - Program
Projects

Tasks

Work package

work units

Requirements of WBS :

is main task

i) Divide into subforks

ii) Establishrelationship among each task to the whole

iv) Graphical representation

1) Advertising information to all stakeholders

vi] Reporting information/updates upward to seniors



Advantages of WBS

is Allocate budget for individual task
ii) Assign risk factor for 1"

ii) Build up budget from bottom

iv) Able toregisten wisk for subsequent tasks

Objective of WBS

Be able to control project by allocating resources and time

constraints to individual tasks

Always easier to control a series of small tocks than a giant one

Product Breakdown structure (PBS)

Hierarchical structure of a product that the project will make

Decomposes main product into its constituents on pants

PBS & WAS

i] Both are hierarchical stages of project

ii] PBS is nienarchical diognam of product
WB, " "WORK

iii) Both on the principal of subdividing project into manageable
units

iv) though interelation exists
, then not necessarily mean

subsequent

v) Project manager decidesAo which degree each to be busken down



WBS : Assemble can

Build power unit weld chosis Assemble body shell

BBS : can

Power unif Chagis Body shell
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cost Breakdown Structure (CBS)

Breakdown of cost of various components of was or PBs

-> associates cost to the comp. on above

I monitors actual cost to budget

Two types of breakdownstrategy

2. Bottom up cost est

2. Top down cost est .

2/$22k 2/$22k
7

[ L &

2.2/$517 2.2/$17K 2.2/$517 2.2/$17
1[

- - &
V J

2. 2 .2/931 1 . 1 .2/$21 1.22/$74 (22/$1k 1 . 2 .2/831 1 . 1 .2/$21 1. 2: 2/$74 (2.2/$10k

Bottom up Top bottom



Organization BreakdownStructure LOBs)

2. Project planning
2. Resource management
3. Time & cost tracking
4. cost allocation

5 . Revenue & profit report
6. Work management

Project Directin

S-
Project managem Operation Manager Sa managem

I
Power Plant Chasis Shop Body Shop

Manage Managem Manage N



Proj· director -> responsible for completion of multiple major op .

Proj . Managen -> plans, organize evec project within constraints

Op . Manager -> day to day task

& A Manager
-> Assures quality - Reports directly to posj · din .

to ensure independence

8 BS v .

WBS Define proj scope
Think action

↳ ↳ composed of deliverables & phases

composed of people

think people

Define accountability

Responsibility Assignment Motrin/RACI motrin

RAC [ motrich

Lumea
vertical -> PBS/WBS

Iton. - JBS

Responsible
Links WBS task with people LoBs)

Describes roles & responsibilities of every person in completing
task



wibs :

00 Building construction :

1. 8
. Substructure 2.8. Foundation system

1 . 2. Site cleaning 1. 2 . Fasting
2.2. Excavation

2.0 . Structural el .

1. 3 . Foundation work

2.. 1 . Column
22. 8. Super structure

22. 2 . Beau

2. 1.
Column casting 2. 3

.
Slab

2.2 . Beam casting
30. Building e.

2. 3. Brick masonny

3 %. Wall
3 .

8. . Finishing work

3 .2. Doon ,
window

3 . 2 . Flooring 3. 3 . Roof

3.2 . Plastening 4.8 Finishes
3 . 3

. Painting
4 . 1. Plumbing sys

4.8. services
4 .2. Electrical sys .

41
. Electrical work

3. 2 . Plumbing work



RACJ Mathin : Purj. din, Proj .
Man, Site Eng , Qubility Rug

contactin

Task AD Im &E CT
- --site cleaning E A R R

Excavation I A R & R

Foundation work [ A R E R

Structural work [ A R cR

Finishing work I A R cm

* A inspection I A C R C

Handover A R cl &
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Proj .
to have :

i) one specific purpose

ii) specific time to start

iii) Ends when obj is obtained

Things ned to complete pusj :

is material
↳

single determinant fadon

ii) manpower

(ii) Technical know-how

Impact of puoj on countries dev.

i) Economic growth-employment up.

ii) Infrastructure improvement

iii) Development-wo implementing proj, plans can't berealized

Proj in country perspective - Bangladeh

is scancity of materials , limited financial cap

ii) unskilfull man power

(ii) Backligged socio-economic in teams of technology

Bangladesh is not in a position to utilize technology for manimizing
project efficiency.



Project must balance time, cost resources

Efficiency increases through technilogical advances , taking into

acourt human factor .

Project new

is complete w/ minimal time

ii) Use available manpower as spaningl as possible

iii) minimum Capital investment up delay.

Aspects of project management :

i) Define project scope

ii) Identify deliverables

iii) manage risks

iv) Ensure communications

Project management approaches

i) waterfall : sape well defined

well detailed execution

ii) Agile : Scope not well def

Iterative process

iii) Hybrid : -



Tips for eff . project management CGS - MTM-RSL

- Eff- communication

- Set clean & focused goals
- create schedules

- monitoringfool
- multi-skilled term member

- Motivate members

- Risk assessment & contingency planning
- Involve stakeholders

- Lead

Best proj leader :

- Ethical

- Team player

- Honest &Arue to their word

- Proactive

- Ask question



Efficient proj · managent is impo because :

i) 32 % puss fail due to prod mana

in 68 % " b meet deadline due to

iii) 97% business believe efficient proj management is impo

in] 80 % high performing businesses and man by managers w/

professional qualifications
~ On aug,

a large It proj nuns 45% over bud.

Alt :

is Ensure proj success-on time, within budget
ii) Improve resource utilization - mots, manpower

iii) control casly time, quality
iv) Enhances communication

vy---



Le05 Project Planning & construction management

Purses (5) :

i) Proj · initiation

ii) Planninga scheduling
(ii) Executing
iv) Monitoring & controlling
VI Closing

Project plan : Impo aspect of project that,

i) Provides direction

i Provide an unifying framework

iii) Helpsreveal risk & opportunities

Project planning philosophy :

i) Done logically, honestly thronoughly
ii) Past experiences provide logic

iii) Differences in experiences accounts for,

& Unusual client demands

b. Internal/external delaying factors

9 But of way locations

iv] Each espect to be invidually scrutinized

v) Potential pusblems to be tackled



Unusual client demands :

&when wants to build ecs. friendly house we repurposed

Howevery after placing oden, found out HJA Mows brisk only

Out of location :

Nice hotel is buil
, but nonearby coffee shops/restaurants

to go.

Internal delaying factors :

is Financial solvency

ii) Equipment Shortage
in] Personnel issues

Enternal delaying factors :

i) Nature & society : Bod weather, strikes

ii) Government interference

iii) untimely payments fincing contractors toreduce dabon

iv) Theft on accidental damage to equips .
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Topes of project planning

is strategic-think long term

i) operational planning-think on-going project activities

Strategic planning:

is involves highlevel persons - owner's componate planners

ii) what project to be built

iii) what will be the end date

in sets strategic guidelines
↓) selects project construction team

openational planning ;

is prepared by project construction team

ii) Documents how to do the job & specific course of

action to be taken to reach goal



Project construction team :

is client

ii] consultant

iii) Architect & engineer

in contractor

v subcontractor

Fast track scheduling

Technique to perform tasks in parallel ,
which were originally

meant to be done in sequence

Points to be considered during preparing operational plan :

isStrategic target date
ii) Availability of company resources & manpower

iii) company policies that may prevent to meet target data

iv) lang dely delivery of resources

v) Resource availability

vi] Impact on top of existing workload

vii) Fast Anack scheduling approach



Leeof Project planning phase

Plan : statement of intent

What is to be done to the resources to achieve the

intent

Pean lists the target & means of achieving them
--
erf activity

Event : Step ; before on after start of an activity

Activity : Actual performance of the task[ ↳ take time & resources

doesn't take time/ resources

end of enc .

-L
Enstration

I 2 * & -> erA
Y

startof



Aspects of project planning :

i) strategic theme : Broad area of focus

E. g., satisfaction

ii) Goal : statement translating organization vision

E. g., be trusted partner of clients

[iii] Objective : Focused and measurable target
Increase customer satisfaction from 78 % to 80 % by man 26.

.

(iv)Strategy : Means of achieving the objective

E. g . setup conference w/ clients

↳ Events : (a) select date & venue

[b] Develop agenda
[] Invite speakens

(d) Der social eut

L] Der. Menu

Cfy send out invitations

[vi) Activities : Time & resource allotment

Policy : Guideline

Ruse : Specific action under circumstances



Lec88

steps in project planning : DED-EDT-CD

1. Define final goal
2. Establish targets & strategies to attain the goal
3. Develop forecast & means of achieving those targets

4. Evaluate ong resources

5. Ben alts

G. Test againstong. policies

7. Choose an alf

8. Decide on a plan

Important appointments

Project director : True leaden at strategic level

Responsible for the completion of all projects

Handles day to day up on behalf of owner

Program managen :

Responsible for all projects under a program

Monitors budgets and ensures benefits as program progresses

Proj managers are accountable to prog . managed

Project sponson :

Investor; has ultimate say

Ensures pusj· produces the agreed benefits



Project manager :

llandles day-to-day op of project

Ensures team members are capable

Necessary resources are present
Monitors, communicate w/ stakeholders

Functional manager :

Directly affiliated to an ong. unit

communicate w/ team and ensure everyone knows what

is expected of them

Eval . Overall performance



Project steening committee :

made up of high level stakeholders

Provides guidance
Highest decision making body

Head is usually chainman

Project implementation committee

made up of senionest members of the ong.

lead of ong .
chain the committee

outside of company people may also be present.
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Project Quality

Ensuring that end product not only meet customen specbut

also what sponson and key business personnel wanted .

striking a balance between time
,
cost

,
and quality.

Quality product

If a product meets the specified permission criteria for a

minimum specified time then its said to be a quality pood

It has to be-defined, planned, designed, manufactured, and

commissioned to a set of standards

managing product quality

Everyone involved should be committed to ensuring product

quality

Qualify , a state of mind, it should be permeated through ong

from board to openatin at theDo

Everyone should do their part effectively ensuring their work

meets the standard specified

& A audits should be done frequently



Consistency of performance :

i) Quality standards have been defined

ii) Quality neg is advertised

iii) Connect machinesane set

iv) Staff & operatives been trained

v) materials are checked

vi) Adequate control points are set

vii) Product is checked at designated sports

vii) Feedback & nectification process has been set

in) Regular quality audits

&A : Planned and systematic actions necessary to get the
confidence that product will meet required standards.

& A actions provide means of quality control

Quality plan : Control document that sets applicable quality standard,

inspecting methods ,
and inspecting authority.

-Standardb be applied
- method of inspection

- to items to be checked

- Ins . authority
- Acceptance criteria for checks
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Quality audit : A periodic check that a quality set procedure

is still being carried out.

& no registens as being in compliance with a quality standard

such as [S8 good, then on independent check
,
annual audit

may be carried out by an independent authority

Qualityreview : check of the quality stardon
, procedure to

determine if they are up to wh cunnent neqs.

causes & effect:

- select a critical item

-Identify all possible mode of failure

- Rectify by iteration process set in place

Ishikawa/fishbone diagram - A cause & eff diagram used to identify

all possible causes of failure and its effect

1 . List down the main causes a product may fail .

E. g., for domestic vacuum cleaner, it may be

mechanical
, physical, electrical

, suction

2. Dnow fishbone diagram :

Inadequat
mechanical wean dust colh.

Linadequate
dennen

elec sized weigh



3. Draw sub causes :

inadequate
elec

garbage with

lead
& bag &

for short form

> inadequate
dennen

nexvay &
bulk's

&
use design

size &mechanical
wf

wean

& Test oven a period of time, which of these failure

mode happens the most
,
and concentrate on them

Assess by Paneto Analysis

Pareto's Law : Small fraction of elements accounts for large
function in terms of effect

8/28 nule

- Panels chant 78

-

78 4

Impact- 18

Y- &

-

4 E 1s

↑ p ↑ ↑ 7 Causes X

dusf sizh clea wen

esh. &ut



Trend analysis :

By logging , (i) Now conformance

Sii] Non accepted variance

[iii] Daloy)

is cost ovennun

4) other

Then check forArend , address by measures
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Project nisk : eve that may on may not happen, but if it

happens, the may have significant impact on outcome

Analysis : 1 . Def"probability of occurance - e. g, 50 % chance in

Sponson changing
2. Deth its impact on project

3. Identify highestnisks and develop mitigation plan

management plan : 2. Develop respond plan does at beginning of

project

2. Also dev draft of response before fender

to ensure budget is available

stages of risk management :

2. Risk awareness

2. Risk identification

3. Risk assessment

4. Risk eval .

5. Risk management



method ofrisk identification

1. Brainsforming
collective effort by team members

,
covers wide range of topic

can be time consuming, effectivenessnelies on facilator

2. Prompt list

Helps from past projects; saves time by focusing on neah possibilities.

Limited scope; may not be applicable to current proj

3. check list

Similar to prompt list ; company specified Rist

4. WBS

Derived directly from project scope ; fast, economic

Limited scope; everything may not be considered in was

5. Delphi method

systematic method by sending out questionnanes to

individual experts

Prevents single dominance

6. Asking experts

Interviewing expert on this field



Risk Swen: who is the bestb manage each nisk

in change of monitoring & managing

Risk to be considered :

2. Technical

2. Financial

3. Environmental

4. cultural

55. Political

6
. Legal
7. Operational

8. Resource



L
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Qualitative slage
T

Risk assessment! Screening of most propabable + impactful risks

from the long list of potentialrisks.

Eachrisk is given a scone of probability & impact

v. low, low,
med, high , ve high

Taken into account : Past emp.

Statistical data

Emp . Opinion

asseup report

V
.
l em h v. h Marb

vh floor

N

Impact m

l

v
. l

Risk evaluation : Quantitavie analysis

Establish an order of importance on phisnity

Emprsonne

nating ->
2 2345 Probability

5= 5

4

⑬B
Impact 3 3x2 = 6

2

I

still look out for minor ones



Risk management :

2. what to do -> Risk response plan

2. who will do -> Risk ownen

& ptions available torisk owner

1. Reduction

2 . Mitigation
3.. Insurance

4 . contingency
5. Transfer

G . Sharing
7 . Deference

8. Avoidance

9. Acceptance

Risk monitoring

Riskregisten should be implemented which lists all possible

risks and their management

Periodic checking , ammendments
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Ministry of planning -> planning div- planning commision

-> BIDS

-> NAPD

-> statistic div-> BBS

-> TMED -> APTU

Planning Commission (PC)

under ministry of planning
Tasked w/ socio-economic dev

.
of the country

Three-fold hole : Advising govt
Executive : preps ADP

, process dev proj for approval

cordination

works through NEC & ECNES

ADP : spenational document of the GoB's five year plan .

It includes
, govt . funded parj

Foreign aided proj

Published on Dunt

It consists of
, main investment program

technical assistance 'I 3 classification of proje.

self-financed pasgnams



NEC - National Economic Council

Highest policy making body of GoB on economic & dev.

Its functions : provides guidance on 5x plan , ADD

Approves proj , policies

Review implementations

Take decisions

Appoints Committees

ECNEC - Executive Committee of Not Ear. Council

ADD formulation 1 Resource committee estimates available resource

2
. Programming div . Allocates hes sector-wise

3. Prog .
div . prepares draft ADP of DC meeting

4 . Planning div
. submits final ADA to NEC for

formal approval

ADD 2825-26 : Approved 2. 3 An AK fin fiscal yo 2825-26 by NEC

1 . 44 An local
,

0 .06 An foreign oided

1183 posj (228 climates 79 PPP)

Emphasized onAnansport, comm
, power , infrastructure

Increased 6. 58 % than prev

Duties of IMEB-cast nationalization, impant training of officials, participate

CDTU - procurement in meetings
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Project lifecycle : Sequence of phases a project goes through from

its initiation to closure

aiDena
control

Number of phases are determined by management based on
,

is needs of the ong
ii) nature of the proj

iii) aneo of application

Pattern of proj . Sifecycle :

is concept

ii) feasibility

iii] EvaluationlM Authorization

v) Implement

vi) completion C
vii] spenation

viii) Decommision



Tope of proj . life cycle :

2. Normal proj . lifecycle : Proj ends w/ issuance of acceptance

setten often perf . test is successful

2. Entended lifecycle : Two additional phases
- operational phase

fermination Phase

Life-cycle of MOD proj :

Concept -> Feasibilita -> Proj def-> Design -> Production -> In-service -> Terminal

-

project life-cycle
--

Product lif
-

extended I

Project management in proj . lifecycle

pues Concept
, feasibility, Evaluation Implementation, completionOperating ,

Termination

metis Authorization Handover Shutdown

->

Projected life-cycle curve : (Entended S-curved

·
↑

-
↓ slow finish

& quick momentum

No

-show start

time- >



Project lifecycle we output (costs & staffing

Start

Organiza camey out closing
Wank

↳ 1

·

Chanten Management deliverables Achieve

plan da

Time distribution of pass effont

Concept selection Planning, Schedule Evaluation
emec

Using

E-
time

Risk & uncertainty

Risk
cost ofchng

degreet~
timz -



Project milestone : Keyart. at project timeline
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Four stage model of project :

2. Formation : Tentative initiation

bootleg works are done

2. Detailing : Planning , budgeting , allocating

3. Execution

4. Termination

PM : Responsibility, authority, accountability to complete proj safely

and in-time within budget

FM : management authority within department

Proj team : Pon & group of individual working on the proj.

Project conflict : A serious disagreement/argument, protracted one ,

even which people are frustrated on about to frustrate.

methods of conflictresolve :

(i) Withdrawal - silence

(ii)Smoothing-play-down diff

[iii] compromising - no winnen
, no losen

[v] Forcing-win-lice <leat eff

2) Confrontation- can be win-win



confrontation : Facing the problem directly

2. Negotiation I most eff
.

2. Arbitration

3. use of law

4. Fonding

Arbitration : Use of abitrator to settle a dispute

Arbitration : Independent person/body appointed to settle dispute

contracts may fail to settle disputes :

Ambiguity of law : different party understood different meaning

No contract can coven all possible circumstances
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categories of conflict :

2. Goals & expectation confl

2. Authority Confl (locus of authority)

3. Interpersonnel conf.

Conflict between Pm & FM :

conflict of authority ; who makes which decision

- resource allocation

- technical choices

- communication

- admin processess

Ideally, PM controls scheduling, flow, timing
FM controls staffing, technical choices

Practically, they svenlar

Interpersonnel conflict :

conflict btwn people at the project

over-time they may develop

E . g., btwn senior management & pm

Po & client



Lee17 conflict in chromological stages

stages of pusj :

1 . Evaluation stage
2

. Build-up stage
3. main stage
4. Phase-out stage

conflicts in evaluation stage :

Almostnothing is decided ; not even objective

Confusion into people

Fundamental issues :

(i) technical obs to be defined
must be addressed

hi) Priorities to be set & before moving into

(ii) Resources must be committed
buildup stage

authorative
W

cleanification of Om
,
fr noles
↑ functional

conflict in build up stage

Schedules

Technical issues

Authority

Priorities



Conflicts in main phose

2. Scheduling-delay in one task;
po wants fasten progress on follow-up task

FM ned more resources

2. Technical conflicts

conflicts in phase-out stage

2. Scheduling

2. Technical

3. Interpersonnel stress

↳ secondhanked source of conflict

stree of completing the puoj fast

nature of anxiety on leaving the proj andreturn

Also
, may bein the distribution of capital equips

& supplies

On with the new team
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conflict negotiation

Ability to reduce & resolve conflict in such a way that

supports proj goal

Negotiation-discussion to reach an agreement

Panets Optimal solution

A solution where no one party can be made better off

~ o making the other party worse off by same amount.

outcome in terms of ong rule

No-win
, no-loss situation

Situatuations that require highest lul of negotiating skill

1. use of subcontractio

2. use of input

3 .Management changes

Negotiating technique

select partner nother than contractual agreement

-> Diversification of proj risk

-> Pooling of knowledge/ skill

-> Avoidance of capital investinat

-> shortening duratio

-> Avoid litigatio



Project chantering

Agreement between groups/parties on large endeavors

Transforms adversial relationship into collaborative one.

- Detailed deliverables

- Attest to the fact that serion management,

PM
,
FM one one the same page

- won't change anything who prion consultance

-

- deliveries an time

- completion of contract, on schedule

- keep cost below 2% growth

scope change

Three causes ->> 1 . Technological uncertainty; ear in assessmen

2. In light of new info leading better alt

3. It is a mandate by ,
2 ..g, govt , law

multi-stepped approach for building partenedheld

2. firm commitments

2. Agreement on-jointreview
how toresolve disagreements & problems

3. Acceptance of goal of continuous improvements

4. continuous support

5. Joint Review



Lea15 Negotiation methods

Requirements :

1. Allow conflict to be settled wo innepainable damage to ong

2. Foster honesty in words & action

X
3. Both parties seek to not only satisfy their own needs but also

seek win-win
- other involved pant

solm
- Parent ong

Techniques for win-win solutions

1. separate people from problem

2. Focus on interest
, not positions

3. Invent alternative solutions before trying to reach aggn .

2. Emphasize on using obj criterior

The key to finding negotiator's interest is to ask (why

Test can't be done on May 15th

-> why -> deliveries not annived



Negotiation stages :

2. Preparation : collection & analysis of data,
fact

2
. Planning : Find out intent, Ive of compromise, location

3. Introduction : Cooperative env
.,

common grounds, and diffs

4. Opening proposal : Initial offer wh word of flexibility

5 . Bangaining
G. Agreement
7 . Finalizing
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Linean Programming : A simple technique where we depict complex

relationship through a linean function & find optimal output.

↳ e, map nea problems into mathematical models

Panameters used in LP :

[i] Decision making van

(ii) objective func

his constraints

Is men-negativity restriction

Formulation of 20 : Chocolate manufacturing company,

(i) Available Choco : 12 unib
,
milk : Junih

(i) vanions A : 2 milk ,
3 Choco; B : I milk

,
2 choco

(iii) Profit on A : $6
, B : $5 per unit

Variant Profit/unit-

A 1 3 G

B 2 2 z

Total 5 12

Func! (i) Profit : 2

[ii] 6X + 5Y = 2 C#X Of A
,
#Y of B)

[i] 2x + 24(5; 3x + 24!12

(iv) X (, 0
,

Y)
,

8
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Graphical method :

#7/ Budget $10, 000; 1200 man-day ; 110 next;

vanientthesday lea *profit/nec

wheat 157 18 58

Banke 288 38 128

(i) Profit : 2

(i) 50x + 120 y = 2

(iii) 18x +304 <1200; 100X + 2004 - 10, 000
; X + Y -110

=> X + 34 (120 ; X + 24 1180
*

* *

[iv] X 0; Y), 8



*When x = 5
, Y = 40; Y= 8

, X = 125

* X = 8
, Y = 50; Y = 8

,
X = 15

B X = 0
, Y = 118; Y=5

, X = 118

Y
A

188 %

·: Profit = 60x50 + 25x128 = $5400

58
·

/
8 58 .

188 128



North-west conner method :

Sne
TJ

B E F Supply
+ 28 + 38 - 28

A 584 58 - 30

- 48

B 6 6
+403 28

g
+ 25 +35 -25

E 3 6 65-35

-28 - 38

Demand 28 95- 35
- 35

158

Total cost : 5 x25 + 8x30 + 6x48 +&x25+ 6x35 = 1015

Least-cost method :

Sne
TJ

B E F Supply
+ 58

A 5 04 58 costwhere man

+5 +35 -35
B 6 6 3 T 28-5

quantify can be
+ 28 + 48 -18

E 35 & 6 65-40 assigned
- 28 - 35

Demand 28 95 35 158

Cost = 8x50 + 6x5 + 9x48 + 3x28 + 3x35 = 955

=then methods : simpler method

*pan solver method



Lea23 Cash & cash equir

~
Cash flow : Net amount of ICE transferred infout of proj

in specified dunation

Free cash flow : Cash generated by a company by its normal

up after substracting all expenses.

working capital : cash needed for day-to-day op

Importance
:

--

Cash flow doesn't necessarily show all expenses :

-> accrues that are not paid nigh-away

liabilities

Types of cash flow :

CFOis cash flow from op

CFii) 1 11 Il investing
CFF- iii] " 1 ,

1 financing, debte
, dividends equity

Profitable companies may fail if,

as donot generate enough cash to stry liquid

b) profits are tied to is outstanding account noceivable

(ii)Overstocked inventory

(iii) encess capital expenditure
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NPV : Net Present value

How much value a project will pudouce in a set period

of time

Diff. between present value of cash inflow and present

value of each outflow over a period of time

Tum : Time value of money

Nov = Enflow - init investmeto

Example Li

init cost $1 m

generate $25k monthly for 5 %

Nov :25,00out - 1 , 000, 000 discount nate -> &%
A : /

when period=y

= 1
,
242, 323 - 1 , 080

,
800 : i = (1 +0.

083"* - 1

-
8 . 8864

= 342
,

323

NPU is pos

Profitable



Discount nate : Percentage used to adjust future cash into

present value.
-% interest

, X(1+000s"
- I

E
. g. at 8% inflation note - 1 yo -> X (1+ 0 . 00)

$100 ,800 of 2years forward would be

Worth 100000 = $85 ,733 Ady

IRR- > discount note that would make NPV equal zend

E.
2 init $100 ,

000

gen $301 yearly for 4

i = 8 . 2

: NPV = E3 -100
,
00

A = 1

= 95 , 896 - 186,
830

I C- S



In. 3

Yan &in Cashinlad;] Cash out Cash outladi]

& 8 8 258
,
888 258 ,

888

1 118
,

888 188,
888 z =

2 89,
838 7 3 , 554 z &

3 81,
888 68, 857 8 &

4 72 ,
088 49 , 177 z B

-

-

283 , 588 258, 858

NPV = C+]
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TVM -> Time value money

Money today is worth more than it would be

in the future

Matters baz -> helps to make decision

equalize options that span long time

compare proj. WI randing inflow throughout
vanying time

helps understand true value of investment
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ERR -> Internal Rate of Return

Discount nate for which NPV is zeno

NPV = 0 : Eflow-init invete

Hundle note -> min note for parj approval

Considerations for IRR

-> Giuideline for whether to proceed
-> ERRY RRR -> proceed

- S -> neject

EU.
I

-

Project 1 :

Nov =0 = <flow-inte
= 0 = - 5000+sh

=SERR = 0 . 166 -> 16. 6% +mys



Prsj. 2 :

--

E2 inio & end ; 2 = 4

ERR Wa

8. I 2679

8 . 15 1428

8. 25
-554

8.22 - 25

8. 215 67

8. 218 11

8.2186 8. 42
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Payback period : Amount of time it takes to recover ong invst

P

I Acc. investflowA in flor
-

8 588, 888 8 8

2 250 ,
000

188
,
880 + 150,

808

3 15958 4) 5r
,

500

4 5080 455,
585

5 125 , 000 575,
888

: Period n+754 . 4 y

12 Invest = $500 , 008

Mean inflowediscountscounted in flow acc. dis. inf
- -

I 180, 888 8.9891 & & &18 9 A18

2 150
,
508 8 .8264 123966 214876

3 159508 8. 7513 112695 327571

4 50,
888 8.6838 34158 361721

5 125,
888 8 . 6259 77 613 439334

G 200 , 028 * 5645 112900 552234

5
-

52235.
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Cost-Benefit Ratio LCBR] (BCR] Considers TVM

Reel btwn benefit & cost of inv

BOR1-> + NPV
,
ERR above discount note

= 2 -> NPV of profit ed NPV of cost

22 - cost outweighs benefits

Ex for next 141 you

Benefit= = 3
,
89

,
773

cost = 58,
87 &

·: BCR = 20 - 7

Fisher eqh : Nominal interest nate = neal interest nate + inflation

& -
~(I + i) = (1+r)(1 + +) ~ i = n+ T

i : nominal interest note

before adjustment

as advertised

n: neal

↑: interest
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Proj . scheduling : Allocation of resources to planning

Formalized planned actions

Layout of actual works

steps in developing schedule :

1.Plan schedule management
Der. does & procedures governing the schedule

Take into consideration : contingencies
task dependence

resources

stakeholden

2. Define activities :

Prepare WBS

map task to cost account

Ensure
, activities arereliably estimated

each task is measurable , has deliverables

only one is responsible

of adequate ten -> &100 nule

3. sequence activities :

Develop logical sequence of task that'll be most efficient.

Dev. netshp among task & their lead/lag

FS
,
FF,

SS
,
SF



4. Estimate activity resources :

Identify tope & quantity of resources red to

complete the task

check w/ Pm for resourceavailability on specific
dunations

5. Est . activity duration :

Analogous : From puer project w/ conn. factor

Panametric : Break-down tak to known unit of dunahm

3-point est : optimistic

Pessimistic Y Aug by
normal dist-

betor dir
most likely

6. Der Schedule

Decide start & finish data

Use epm for shortest dunation sequence



↳30 Elements of network

Type of network - PERT : Project eval & neviewtechnique

Evt uniented

CPm : Critical path method

Activitysniented

Example : Lathe replace

CPM :

*

mente
⑦ Install conetem test !

ite
B

PERT :

Deb theDisposed

De Den De

⑫hed Dated



Dummy : Tape of activity requiring no time on resources

Purposed : Grammatical logical

A

*

D ② -> &
B ③

Grammatical

N

O a
-S

Pl

8 -> O &
D R

P2

& -8

M

Logical
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Gantt chant : visual tool representing start/end of project

activities

bad -> activity

begin/end of ban -> start/end of ac
den of ban -> duration

Example : Install Lathe machine

1
. Call for quotation

2. Inder Dathe

3. Await delivery

4. Install latte

55Connect to power

6. Test

8 123456789101112

time(days]

stages of dev of

Si) Breakdown into activities

(ii) Beth activity sequence & dunation

[iii) Present into ban chant



shortcomings : Lack of degree of details
--A

Review of progress is diff . ->

Activity interrelationship not shown ->

Time uncertaintics -

Remedies- * subactivities on milestones

* hatched lines

& subactivities showing internelatin

* Not applicable for use of gantt chant

Milestone chart :

②
③

Milestone chart to PERT

Each milestone is joint wy annow
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milestone chant : modification of original gantt chant fo

include subactivities

shortcomings: Lack of cross-fisk intendependency

do not indicate ifme milestone can start

before end of another from diff task

Ambiguity on depended :

Not clear whether onelask is dependent on

another task

Not applicable to time uncertains

mitigate deficiencies by developing into network diagram

milestoneeut; PERT evt uniented

Task A D *

B **

C *

Task A * *

B * & *

C * #

Task A * *

B **

C *
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