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Sl 
No. 

Project Phases Planning and Design Processes Cost Related Processes 

(1) (2) (3) (4) 

Preconstruction 
Phase: 

  

a) Project development 
 

1)� Project scope defined 
2)� Development of project brief 

i)� Initial budgets 
ii)� Project delivery and contract strategy 
iii)� Financing strategy 

b) Planning for construction 1)� Engineering surveys and investigations 
2)� Conceptual design of alternatives 
3)� Preliminary/schematic designs of selected 

alternatives 
4)� Submission drawings for local 

bodies/development authorities 

i)� Preliminary cost estimates 
ii)� Elemental cost analysis 
iii)� Value engineering 
iv)� Constructability analysis 

i) 

c) Tender action 1)� Detailed design and working drawings and 
specifications: 

i)� Architecture 
ii)� Structural 
iii)�Services 
iv)�Development works 

2)� Preparation of tender document. 
3)� Pre-qualification process 
4)� Pre-bid construction schedules 

i)� Detailed cost estimates/bill of quantities 
ii)� Invitation of bids 
iii)� Bid evaluation and work award 
iv)� Contract agreement 
v)� Construction schedule 

ii) Construction phase 1)� Construction drawings of all related 
disciplines (architectural, structural, 
services) and site development works 

2)� Construction activities and phase completion  

i)� Project baseline cost and schedule 
ii)� Site mobilization 
iii)� Cost monitoring and control 
iv)� Authorized revisions to baseline costs and 

schedule 
iii) Completion and handover 

phase 
1)� Testing and commissioning of services 
2)� Contract closure 
3)� Handing over 
4)� Post utilization evaluation  

i)� Documentation of as built actual costs 
including cost per unit parameter 

ii)� Review Elemental costs. 
iii)� Cost risk encountered and final revised 

project cost and financial approvals 
iv)� Preparation of operation and maintenance 

manuals 
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i) Structural works a) Super structure 
    b) Sub-structure 

ii) Civil works a) Envelopes/enclosures 
    b) Internal/external finishes 
    c) Water proofing 
    d) Joinery works 
    e) Architectural elements 

iii) Engineering services  a) Electrical systems  
    b) Plumbing systems 
   c) HVAC systems  
   d) Fire protection and fighting 

systems 
    e) Security systems 
  f) Lifts, escalators and travelators 
  g) Other mechanical utilities and 

services 
iv) Interiors a) Interior furnishings 

    b) Suspended ceilings 
    c) Acoustics 
    d) Lighting 

v) External works a) Land development/site grading 
    b) Landscaping/horticulture 
    c) Storm water drainage/harvesting 
    d) Roads/pavements 
    e) Water supply 
    f) Sewerage 
    g) Area/street lighting 
    h) Boundary protection 
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Sl 
No. 

Major Group Elements Group Elements 
 

Elements 
 

Sub-elements/ Components 

(1)  (2) (3) (4) (5) 

a)� Columns 1)� Concrete 
2)� Reinforcement 
3)� Shuttering 

Vertical frames 

b)� Shear walls  1)� Concrete 
2)� Reinforcement 
3)� Shuttering 

a) Beams 1)� Concrete 
2)� Reinforcement 
3)� Shuttering 

b) Solid slabs 1)� Concrete 
2)� Reinforcement 
3)� Shuttering 

c) Waffle slabs 1)� Concrete 
2)� Reinforcement 
3)� Shuttering 

i) Superstructure 

Horizontal floors 

d) Flat slabs 1)� Concrete 
2)� Reinforcement 
3)� Shuttering 

   e) Precast joists/slabs 1)� Concrete 
2)� Reinforcement 
3)� Shuttering  

a) Earthwork  
b) Dewatering  
c) Shoring/strutting   

Excavation 

d) Sheet piling   
a) Isolated footings 1)� Concrete 

2)� Reinforcement 
3)� Shuttering 

b) Raft foundations 1)� Concrete 
2)� Reinforcement 
3)� Shuttering 

Shallow foundations 

c) Grade beams 1)� Concrete 
2)� Reinforcement 
3)� Shuttering 

a) Piles 1)� Pile boring 
2)� Concreting 
3)� Reinforcement 

b) Pile caps 1)� Shuttering 
2)� Concreting 
3)� Reinforcement 

Deep foundations 

c) Grade beams 1)� Shuttering 
2)� Concreting 
3)� Reinforcement 

a) Columns/shear walls 1)� Shuttering 
2)� Concreting 
3)� Reinforcement 

b) Retaining walls 1)� Shuttering 
2)� Concreting 
3)� Reinforcement 

c) Beams 1)� Shuttering 
2)� Concreting 
3)� Reinforcement 

ii) Sub-structure 

Basement 

d) Slabs 1)� Shuttering 
2)� Concreting 
3)� Reinforcement 
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work actually executed in the activities multiplied by
the actual unit costs of the work in respective activities.
For well controlled project situations, the actual
quantum of work and their actual unit cost shall adhere
to the planned quantum of work and their budgeted
unit cost. Otherwise they may be at variance with
respect to the planned quantum of work and their
budgeted unit cost price indicating favourable or
unfavourable project situations. Major effort in the
EVM methodology is to continuously compile the
actual cost from the data collected on the cost of various
resources utilized (manpower, material, equipment, etc)
in the activities. The actual cumulative cost curve is
developed progressively with the completion of
activities during the course of project implementation.
This actual cost curve is also termed as actual cost of
work performed (ACWP).

B-1.4 Measurement of Variances

B-1.4.1 Cost Variance (CV)

The cost performance of the project is measured in
terms of cost variance which is the difference between
the earned value and the actual cost of the work carried
out.

CV = EV – AC

Cost variance percentage = 100
CV
EV

  
 

When EV and AC are equal, the project is on the
budgeted cost. A negative and positive value of CV
indicates the project cost over-run and cost under-run
respectively. The cost overrun could be on account of
lower productivity of labour and equipment and over
consumption or wastage of materials. Negative CV
could also be attributed to the inaccuracy of the original
budget costs. Cost variance percentage indicates the
cost over-run and cost under-run as the percentage of
earned value. Negative and positive cost variance
percentage indicates percentage cost over-run and cost
under-run respectively.

B-1.5 Cost Performance Index

B-1.5.1 The cost variances are project specific values.
However, the cost performance is also expressed as an
index to serve as common basis for comparison with
other projects besides usage in forecasting calculations.
The cost performance Index is expressed as percentage
to indicate the percentage efficiency of the cost and
performance.

B-1.5.2 Cost performance index (CPI) measures the
value of work completed compared to the actual cost
incurred on the project and is calculated by dividing
the earned value by the actual cost. The CPI when
expressed as percentage, indicates the cost efficiency
of the work completed.

FIG. 2 EVM PARAMETERS
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Cost performance index (CPI) = EV/AC

CPI less than one and more than one indicates cost
over-run and cost under-run respectively.

B-1.6 Forecasting Parameters

EVM methodology provided three basic forecasting
parameters relating to completion costs. These are
budgeted cost at completion (BAC), estimate to
complete (ETC) and estimate at completion (EAC).

The other parameters derived from the basic parameters
are: variance at completion (VAC), planned percentage
complete (PPC), actual percentage complete (APC),
and to complete cost performance index (TCPI).

B-1.6.1 Budgeted Cost at Completion (BAC)

Budgeted cost at completion is the total cumulative
budgeted cost of all the project activities as per the
planned schedule. It is the total base line cost and is
the end value of the planned value curve.

B-1.6.2 Estimate to Complete (ETC)

The estimate to complete the balance work may be
determined in one of the following three approaches
as per the decision of the project team:

a) In the first approach, ETC is calculated with
the consideration that the balance work  shall
be completed with the up to date trend of the
cost efficiency represented by CPI
ETC = (BAC – EV)/CPI
EAC = AC + (BAC – EV)/CPI
As CPI = EV/AC, EAC may be written as:
EAC = BAC/CPI

b) In the second approach, ETC is calculated
based on the decision that the balance work
shall be controlled and completed at the
original budgeted costs

ETC = BAC – EV
EAC = AC + (BAC – EV)

c) In the third approach the cost to complete the
balance work shall be assessed by working
out a new cost estimate with revised budgeted

costs and added to the up to date actual cost

EAC = AC + (ETC) revised

B-1.6.3 Estimate at Completion (EAC)

The forecast of the estimated cost at completion is
determined by adding to the up to date actual cost (AC)
the projected cost estimate to complete the balance
work (ETC).

EAC is a new revised cost estimate at completion. EAC
is determined based on the following considerations:

EAC = AC + ETC

B-1.6.4 Variance at Completion (VAC)

The difference between the original baseline budgeted
cost and estimate at completion is termed as VAC, that
is,

VAC = BAC – EAC

B-1.6.5 Planned Percentage Complete (PPC)

It is the percentage of work planned to be completed
as on the reporting date.

PPC = 
PV

BAC

B-1.6.6 Actual Percentage Complete (APC)

It is the percentage of work actually completed as on
the reporting date

APC = 
AC

BAC

B-1.6.7 To Complete Cost Performance Index (TCPI)

TCPI is a planned cost performance index that needs
to be achieved for the completion of the balance work
as per the decision of the project team. TCPI can be
based either on budget cost at completion (BAC) or on
estimate at completion (EAC).

TCPI based on BAC = 
( )
( )
BAC EV
BAC AC

−
−

TCPI based on EAC = 
( )
( )
BAC EV
EAC AC

−
−
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