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e Creating a Time-Phased Budget

e Budget Contingencies

e Why a Time-Phased Budget Baseline Is Needed




Estimating Process Output

Bottom-up

Estimates
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Required Time fore each Task

(Work Package / Activity)

Project Scheduling
Project Schedule Baseline

Required fore each

Task (Work Package / Activity)

Resources Planning

Required fore each Task

(Work Package / Activity)

Project Budget

Project Cost Baseline

Project Planning, Scheduling, and Controlling

Planning the Project
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Controlling the Project (During project)
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Project Budget

Project network times are not a schedule until resources have been assigned.

Cost estimates are not a budget until they have been time-phased.



Project Budget

£k
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Market research
Concept designs
Detail designs
Prototype parts
Assembly

Initial test
Rectification
Beta test
Documentation
Launch

—o— Costs

—B— Cummilative costs

1

34 5 6 7 8

Project month

All £99k costs
committed as a
result of decisions
here

Cost
£5k
£8k
£15k
£25k
£10k
£8k
£7k
£8k
£8k
£5k

Month incurred
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PROJECT COST
ACCOUNTING SYSTEMS
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Project Cost Accounting Systems (PCAS) :é!
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* A projectis a system of sometimes hundreds or thousands of elements—workers, materials, and

facilities—all which must be estimated, budgeted, and controlled.

* To expedite the process, reduce confusion, and improve accuracy, you need another system; in

particular, one to help compute estimates, create, store and process budgets, and track costs.

* Such a system, called a project cost accounting system (PCAS), is initially set up by the project

manager, project accountant or Project Management Office (PMO).



Project Cost Accounting Systems (PCAS) g,!

EVERYONE'S SMART UNIVERSITY

* While the main focus of the PCAS is on project costs, the system also assists tracking and

controlling schedules and work progress.

* When a PCAS is combined with other project planning, control, and reporting functions,

the whole system is referred to as the project management information system (PMIS).
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Project Cost Accounting Systems (PCAS)

Estimating
and
budgeting

Tracking
and
control

PCAS Inputs PCAS Qutputs
Total-project
Work package cost estimate

cost information \

Actual performance
information (work
accomplished and

expenditures)

Time-phased
budgets for
control accounts

Variance analysis

Hevised budgets
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Elements Of Budgets And

Estimates




=B

Elements Of Budgets And Estimates eyt
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* Budgets and cost estimates are the same in that both state the cost of doing something.
* The difference is that the estimate comes first and is the basis for the budget.

* An estimate may have to be refined many times, but once approved it becomes the

budget.
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Elements Of Budgets And Estimates :é!
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* Organizations and work units are then committed to performing work according to the

budget.

* It is the agreed upon amount for what the work should cost, and the baseline against

which actual expenditures will be compared.

* Project budgets and fiscal operating budgets are similar; the difference is that the former

covers the life of a project, the latter only a year at a time.
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Elements Of Budgets And Estimates eyt
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e Estimates and budgets share the following elements:

Direct Labor Expense

Direct Non-Labor Expense

Overhead Expense (Direct Overhead)

General and Administrative Expense (Indirect Overhead)

Profit and total billing
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Direct Labor Expense o
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* Direct labor expense is the labor charge for the project.

* For each task or work package, an estimate is made of the number of people needed in

each labor grade, and the number of hours or days for each.
* This gives the distribution of labor hours or days required per labor grade.

* The labor hours for the various grades are then multiplied by their respective wage rates.
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Direct Non-Labor Expense =
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* Direct non-labor expense is the total expense of non-labor charges applied directly to the task. It

includes subcontractors, consultants, travel, material costs, purchased parts, and freight.

* Direct non-labor expenses also include necessities for installation and operation, such as

instruction and maintenance manuals, and spare parts.
* Note that these are costs incurred only for a specific work package.

* On smaller projects, the direct non-labor expenses are individually estimated for each work

package.

* In larger projects, a simple percentage rate is applied to cover Direct Non-Labor. For example, 5

percent of direct labor cost might be included as travel expense, and 5 percent of material costs as

freight.
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Overhead Expenses (Direct Overhead)
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Costs that can be allocated in a logical manner to the specific work packages or to specific

projects.

They include whatever is necessary to house and support the labor, including building

rents, utilities, clerical assistance, insurance, and equipment.
Usually, overhead is computed as a percentage of the direct labor cost.

Frequently the rate is around 100 percent, but it ranges from as low as 25% for companies
that do most of their work in the field to over 250% for those with laboratories and

expensive facilities and equipment.
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General and Administrative Expense (Indirect @I

Overhead)

* |t includes taxes, financing, penalty and warranty costs, accounting and legal support,
proposal expenses, marketing and promotion, salaries and expenses of top management,

and employee benefits.
* For example, corporate level overhead would be allocated across all projects.

* Often, G&A overhead is charged on a time basis, so the longer the project duration, the

greater the G&A expense for the project.
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Profit and Total Billing =
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Profit is the amount left over after expenses have been subtracted from the contractual price.

It can also be an agreed-to fixed fee or a percentage of total expenses, determined in part by the

kind of contract.

Total billing is the sum of total expenses and profit.

Total billing and profit are included in estimates for the overall project, groups of work packages,

and subcontracted work.

They usually do not appear on budgets for lower-level work elements.
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Creating a Time-Phased

Budget




Time-Phased Budget ,us

* Simultaneous control of schedules and costs can be difficult, and the project manager
needs a way to keep track of where expenses are accruing, how well the project is

progressing, and where problems are developing.

* One way is with a time-phased budget, which consolidates the project budget and the
project schedule; this budget shows how budgeted costs are distributed over time

according to the project schedule.
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PFCI:i-E-Et CASTLE Data ﬁ.ﬂm 1, 1502 :'::l;‘::m;mﬁ
Department__ EXcavating Work package Moat
Months ' Totals
Hate
Charge 1 2 3 4 5 B Hours Cost
Direct labor
Profassional 535 hour 50 50 100 3,500
Associate $30Mour
Assistant 20/ hour 100 100 100 100 400 8,000
Diract labor cost 1,750 2,000 2,000 2,000 3,750 11,500
Labor overhead 75% 1,312 1,500 1,500 1,500 2813 8,625
Other direct cost® 100 100
Total direct cost 3,062 3,600 3,500 3,500 6,563 20,225
General’administrative 10% 306 360 350 350 657 2,023
Total costs 3,368 3,960 3,850 3,850 7,220 22,248
Profit 15%
Billing total
“Should extend for as many months as required by the project.
“Should be itamized to include costs for materials, freight, subcontracts, travel, and all other nonlabor direct costs.
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Time-Phased Budget m
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In small projects, budgeting and cost monitoring is done using a single budget for the
project as a whole. This budget is used to compare actual costs with budgeted costs

throughout the project.

On larger projects a single, project-wide budget is too insensitive.

The better way is to subdivide the project budget into smaller budgets called control

accounts or cost accounts.

Large projects have tens of control accounts; very large projects have hundreds.
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Creating a Time-Phased Budget <l
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* By using information from your WBS and resource schedule, you can create a time-phased

cost baseline.

* We integrated the WBS and OBS organization breakdown structure so the work packages

could be tracked by deliverable and organization responsible.

* For each intersection point of the WBS/OBS matrix, you see work package budgets and the

total cost.

* The total cost at each intersection is called a cost or control account.
8-23



Creating a Time-Phased Budget mw
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* For an example of the PC Prototype Project arranged by deliverable and organization unit
responsible. For each intersection point of the WBS/OBS matrix, you see work package budgets

and the total cost.

* For example, at the intersection of the Read/write head deliverable and the Production

department we see there are three work packages with a total budget of $200,000.
* The sum of all cost accounts in a column should represent the total costs for the deliverable.

e Conversely, the sum of the cost accounts in a row should represent the costs or budget for the

organizational unit responsible to accomplish the work.
8—24



Organization
$1,660

I'

Total budget for cost account
Work package budget

Manufacturing
1,250

i

Disk storage
units
$5,160
T
| |
External |» : Hard
usB || ol 1| disks
500 ' 1,660
T I =
I |
Circuit | Chassis Read/write
board frame head
50 600
-
Design -150 I
| I
600 150 | 300 300 ! 300
Production | 140 : 10 : 130 :
650 | 400 | 20 | 50 | 40 | 200
260 | 20 ! 30 |
| |
Test I I
220 120 : 120 100 : 100
| | 1 1
Purchasing | |
10 10 110
: T
Software 50 |
180
180 130 |

Summarize by organizational units

Summarize by deliverables
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Creating a Time-Phased Budget o
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* You can continue to “roll up” costs on the WBS/OBS to total project costs.

* This WBS provides the information you can use to time phase work packages and assign

them to their respective scheduled activities over the life of the project.
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Creating a Time-Phased Budget <l
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* The Circuit board work package has a duration of three weeks.

* Assuming labor, materials, and equipment are tracked separately, the work package costs
for labor are distributed over the three weeks as they are expected to occur— 540,000,

$30,000, and $50,000 for each week, respectively.

* When the three-week work package is placed in the network schedule, the costs are

distributed to the time-phased budget for the same three scheduled weeks.
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Work Package Description
1.1.3.2.3
Circuit board

Work Package ID

Deliverable

Time-Phased Work Package Budget
Labor cost only

Test

Responsible organization unit

Work Package Duration

3

Test

weeks

Organization
$1,660

ws il eronlldeoly

Page 1 of ___ 1
Project PC Prototype

Date 3/24/xx

Estimator___ CEG

Total labor cost __$720,000

Time-Phased Labor Budget ($000)

Work Labor Work Periods--Weeks

Package Resource rate 1 2 3 4 5 Total
Code Quality | $xxxx/

11.3.2.3 | testers week $40 $30 $50 $120

Disk storage
units
$5,160
[ I
External : Hard
uss || QPlcal Il gisks i
500 ' 1,660
I 1
f I l w
Total budget for cost account M:’:)W gg:‘r’g C:::;s;s Reﬁmme %
Work package budget \ 1.000 50 600 §
\\ — : 3
- PPN [ )
T Taiw] ==
_|Manufacturing _[ : , ! s
1,250 Production ' 10N 10 &
e 140 1 400 |20 150 | 40 }200 | |E
260 | 20 | 30 | @
T T
Test I '
220 120 } 120 100 : 100
T : :
Purchasing |
10 10 : 10
o T
Software 50 |
180
180 130 |

Summarize by organizational units
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Creating a Time-Phased Budget mw
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* In a few instances an activity will include more than one work package, where the packages are

assigned to one responsible person or department and deliverable.
* In this case the work packages are consolidated into one activity. This activity includes two WPs.
* The first, WP-1.1.3.2.4.1 (Code), is distributed over the first three weeks.

* The second, WP-1.1.3.2.4.2 (Integration), is sequenced over weeks 3 and 4. The activity duration is

four weeks.

 When the activity is placed in the schedule, the costs are distributed starting with the schedule

start—S$20,000, $15,000, $75,000, and $70,000, respectively.
8-29
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Creating a Time-Phased Budget

Disk storage |
units
$5,160
[ ]
. . | Hard L
ke |
=T
Time-Phased Work Package Budget I T ,
Labor cost only Circut || Chassis |'| Readwrite | | &
board frame head ®
1,000 50 600 2
Work Package Description __Software Page 1 of 1 — N%’_‘::m — %
Work Package ID 1.1.3.2.4.1 and 1.1.3.2.4.2 Project PC Prototype [Manufacturing 00 10 ' ! g
120 Production 140 | 400 |20 | 50 | 40 | 200 £
Deliverable Circuit board Date 3/24/xx | C o E = 4 ! £
$1.660 jloet 120 | 120 100 | 100
Responsible organization unit _Software Estimator LGG 2 ! |
Purchasing | I
Work Package Duration 4 weeks Total labor cost _$780,000 10 e .
Software | 50 |
180 130 : 180
Time-Phased Labor Budget ($000) :

Work Labor Work Periods--Weeks Summarize by organizational units
Package Hegeca rate 1 2 3 4 5 Total
Code ... | $2,000/
11.3.2.4.1 |Program's|® o T $20 | 815 | $15 $50
Integration | System/ |$2,500/
1.1.3.2.4.2 |program’rs| week $60 $70 $130
Total $20 $15 $75 $70 $180
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* These time-phased budgets for work packages are lifted from your WBS and are placed in

your project schedule as they are expected to occur over the life of the project.

* The outcome of these budget allocations is the project cost baseline (also called planned
value—PV), which is used to determine cost and schedule variances as the project is

implemented.
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;. 2 Diesign entry 4 2 2
forms
Establish entry
3 |3 codes 6 2 2 2
4 | 5 | GetRFP bids 3 2 1
Collect trial °
L = I AEEERENEEE [ime-Phased
Establish accouwnt
6 | 3 codes 5 2| 2 1
7 & | Program system 12 2 4 2 4
Merge data &
= : Work
9 2 Test system 7 4 3
Week total 52 5 B 4 3 3 4 4 1 5 B 0 4 4 3
Cumulative 5 1 15 18 21 25 | 29 30 | 35 41 41 45 | 49 | b2 P k
- 8
50 =
Cumulative -”’./" .
Baseline 40 -
ssigne
LU
20 —
0
0o 1 2 3 4 5 & 7 B 9% W N 12 13 14 8-32




January

Februany

March

&oril

June

Juby

CEECO Project

Hardwarea

Hardware spectfications

$11,480.00

$24,840.00

£3,350.00

Hardware design

$23,120.00

$29,920.00

$14,560.00

Hardware documentation

$14.080.00

£24,320.00

Prototypes

Order GXs

Assemble preproduction models

Operating system

Kemel specifications

$5.320000

$9,880.00

Dirhvers

OC drivers

£3,360.00

$12 320,00

$11.760.00

%12 BEO.OOD

Seral VO drivers

Memory management

Dperating system documentation

$10.240000

$21760.00

Mebeork Interface

Lititles

Litlitles specifications

$8,400.00

Routine utllities

§CTE0.00

§21120.00

$20.160.00

£10,560.00

Complex utilities

Liilitles documentation

$7680.00

$17.920.00

Shell

System Integration

Architectural declslons

$20,400.00

Integration first phase

System H'S test

Project documentation

Integration acceptance test

Total

$37.200.00

$44 950.00

$48 24000

§55.120000

$80.400.00

$56,240.00

$23, 440,00
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Project
Monthly
Cash Flow

Statement

8-33



12/30 116 113 1720 1127 2/03
l. Suzuki 24 hrs 40 hrs 40 hrs 40 hrs 40 hrs 40 hrs
Hardware specifications 24 hrs A0 hrs A0 hrs
Hardware design
Hardware documentation
Operating system documentation
Litilities documentation
Architectural decisions 24 hrs 40 hrs 40 hrs 16 hrs
1. Lopez 24 hrs AQ hrs A0 hrs A0 hrs 40 hrs 40 hrs
Hardware specifications 12 hrs 20 hrs 20 hrs
Hardware design
Prototypes
Kernel specifications 12 hrs 20 hrs 20 hrs
|tilities specifications
Architectural decisions 24 hrs 40 hrs A0 hrs 16 hrs
Integration first phase
1.1 Putz 24 hrs 40 hrs 40 hrs
Hardware documentation
Kernel specifications 24 hrs 40 hrs 40 hrs
Operating system documentation
Litilities documentation
Project documentation
B. Saxon 24 hrs 40 hrs 40 hrs
Hardware specifications 24 brs 40 hrs 40 hrs
Prototypes
Assemble preproduction models
OC drivers

Complex utilities
Integration first phase

System H/5 test
Integration acceptance test
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Project
Weekly
Resource
Usage
Schedule
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Budget Contingencies g’
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The allocation of extra funds to cover uncertainties and
improve the chance of finishing on time

Contingencies are needed because:

1. Project scope may change
2. Murphy’ s Law is present
3. Cost estimation must anticipate interaction costs

4. Normal conditions are rarely encountered
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Benefits To Contingency Funding i

1. Recognizes future contains unknowns
2. Adds provision for company plans for an increase in project cost

3. Applies contingency fund as an early warning signal to potential overdrawn budget

8-37
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Why a Time-Phased Budget

Baseline Is Needed
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Why a Time-Phased Budget Baseline Is Needed .=
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e Scenario 1

* Planned costs for the first five weeks are $2,000,000.
* Actual costs for the first five weeks are $2,400,000.
* How are we doing? It would be easy to draw the conclusion there is a $400,000 cost

overrun.

* But we really have no way of knowing. The $400,000 may represent money spent to move

the project ahead of schedule.
8-39
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Why a Time-Phased Budget Baseline Is Needed .=
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e Scenario 2

* Planned costs for the first five weeks are $2,000,000.

* Actual costs for the first five weeks are $1,700,000.

* |s the project costing $300,000 less than we expected? Perhaps.

* But the $300,000 may represent the fact that the project is behind schedule and work has
not started. Could it be the project is behind schedule and over cost? We cannot tell from

these data.
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Why a Time-Phased Budget Baseline Is Needed .=
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* The many systems found in the real world that use only planned funds (a constant burn

rate) and actual costs can provide false and misleading information.

* These systems do not measure how much work was accomplished for the money spent!
Hence, without time phasing cost to match your project schedule, it is impossible to have

reliable information for control purposes.
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Cost Analysis with Early and Late Start Times :é!
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It is possible to analyze what effect delaying activities will have on project costs.

 When funding restrictions constrain project expenditures, cost schedules reveal the places where the

schedule must be changed.

* For example, Figure shows a peak weekly expense of $82,000 in Weeks 18 and 19. If a weekly budget ceiling
of $60,000 per week were imposed on the project, then late start times would be preferred because they

would result in a more “level” cost profile and peak expense of only $54,000.

* The method for leveling resources is applicable to leveling project costs; costs are treated just as another

resource.
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Cost
Analysis
with Early
and Late
Start

Times

1,000
900
800
700
600
500

Cumulative expense
($1,000s)

100

Weekly expense
($1,000s)
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L1 1 || I
0 2 4 6 B8 101214 16 18 20 22 24 26 28 30 32 34 36

Time (weeks)

Cumulative cash reguirements profile

II:]'[] 2 4 6 8 1012 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46 48

Time (weeks)
Total cash requirements profile
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Cost Analysis with Early and Late Start Times &
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Owing to the time value of money, the cost of work done farther in the future has a lower

net present worth than the same work if done earlier.

Delaying activities in a lengthy project can thus provide substantial savings in the present

worth of project costs.

Does this mean that activities should be delayed until their late start date? Not necessarily.

Remember, delaying activities uses up slack time and leaves less extra time to deal with

problems that could put the project behind schedule. 8 44
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Summary of Today Session



Elements Of Budgets And Estimates

» Estimates and budgets share the following elements:

* Direct Labor Expense
* Direct Non-Labor Expense
* Overhead Expense (Direct Overhead)

* General and Administrative Expense (Indirect Overhead)

* Profit and total billing

Project Cost Accounting Systems (PCAS)

Estimating

a
budgeting

Tracking
control

PCAS Inputs

PCAS Outputs

Work package

cost information \

Actual performance
information (work
accomplished and

expenditures)

Total-project
cost estimate

Time-phased

budgets for
control accounts

Variance analysis

Revised budgets
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Projct_CASTLE Duia— A 1N =
Dopartment__Excavating Work package _Moat
Months' Totals
Rato
Charge 1 2 3 4 5 8 Hours Cost
Direct labor
Professional | $35Mhour 50 50 100 3,500
Associato $30/Mour
Assistant $20/Mour 100 100 100 100 400 8,000
Direct labor cost 1,750 | 2000 | 2000 | 2,000 | 3750 11,500
Labor overhead 75% | 1312 | 1500 [ 1500 | 1,500 | 2813 8,625
Other direct cost” 100 100
Total direct cost 3062 | 3600 | 3500 | 3500 | 6,563 20,225
10% 306 360 350 350 857 2023
Total costs 3368 | 3960 | 3850 | 3850 | 7.220 22,248
Profit 15%
Billing total

" Should extend for as many months as required by the project.

*Should be itemized to include costs for materials, freight, subcontracts, travel, and all other nonlabor direct costs.

Cost
Analysis
with Early
and Late
Start

Times
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Budget Contingencies

The allocation of extra funds to cover uncertainties and
improve the chance of finishing on time

Contingencies are needed because:

1.

Project scope may change

Murphy’ s Law is present

Cost estimation must anticipate interaction costs

Normal conditions are rarely encountered

541 ey Sasly
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Weekly expense

Cumuative expense
($1,0008)

($1,0008)
2

RN TR OO O N VIO 1T

-~
8
o ] P o o ey e e g

40

20

il
6 8 101214 16 18 20 22 24 26 28

Time (weaks)

(T PR ! DY L9} Loaloud
30 32 34 36 38 40 42 44 46 48

Cumulative cash requirements profile

Early
start

Late
start

%0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46 48
Time (weeks
Total cash requirements profile
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Resources

* Project Management: The Managerial Process Fifth Edition. By:
Erik W. Larson, Oregon State University, Clifford F. Gray, Oregon

State University

* Project Management for Engineering, Business and Technology au1s Ul ml dooly

Fourth Edition. By: John M. Nicholas, Loyola University Chicago, EVERYONE S SMART UNIVERSITY

Herman Steyn, University of Pretoria



