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}A What you will learn?

O Purpose of this session

O Roadmap

O Why cost control is important?

O What are the purposes of cost control?

How the costs of a project are controlled?

Importance of cost code

Monitoring and controlling material, labor, subcontracts, and equipment costs
Monitoring and controlling project overhead and general overhead costs
Monitoring project profitability

How to manage the sources of cost overrun

Cost-loaded schedule

Earned value management system (EVMS)

Target levels for cost performance index (CPI)

Target levels for schedule performance index (SPI)

Project closeout audit

L
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‘A Material purchases

O Purchase order (PO) should

include the guantity and the

cost of the materials.

O PO should be approved by

the project manager.

d The superintendent should

be allowed to approve small
purchases up to a specified
limit without approval of the

project manager.

By: Alavipour, PhD, PMP, CMIT W
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ACE$ Material purchases

O Small purchase orders for stopgap materials may be processed without costs but

should include the quantity of the items needed.
¢ This Is often necessary to keep the job moving.
% Stopgap? Unplanned, often temporary, measures taken to fix an unexpected
problem,
% On every job, some stopgap purchase orders are needed;
v' However, a persistent pattern of stopgap purchase orders is a sign of

Inadequate planning, which is a major enemy to good cost controls.
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‘A Material purchases

Remember this?

Committed Cost Worksheet

A B C D E F G H I J K L
1 Total Total
2 Committed Estimated
3 Non- and Non- | Estimated Cost Variance
4 Total Committed | Committed | Committed Cost at Over /
5 Original | Change | Estimate | Committed Costs Costs Costs To Completion | (Under)
6 |Code |Description Estimate | Orders | (C+D) Costs Invoiced Invoiced (F+H) Complete (I +J) (K-E)
7 — — — —
8 — — — —
g — — — — — — — — — —
By: Alavipour, PhD, PMP,CMIT  www.dralavipour.com .cewl gilodl guceo ;53 & 900 50 Lo 399 Jlao ;53 30
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‘ACE$ Material purchases

O STEP 1: A purchase order is prepared

(1)
. PO
for the materials needed and should PREPARED
include: *
. . 2)
1. Quantity of materials, PO
APPROVED
2. Type of materials, * *'
3. Materials costs, and MATERIALS © 20 @
: ORDERED ENTERED
4, Date the materials are needed
5. Date the PO is prepared + 5 ! B
MATERIALS BILL
RECEIVED RECEIVED
O This may be done by * y *
PO AND RECEIVING REPORT

1. Field personnel, MATCHED TO BILL

2. Estimator at the time of buyout, or |

3. Project manager

By: Alavipour, PhD, PMP,CMIT  www.dralavipour.com .cewl gilodl guceo ;53 < 900 50 Lo 39 Jlao ;58 31



‘A Material purchases

O STEP 2: PO checked against the budget
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and approved or denied by the project PREI{’ERED X
manager or, if allowed, by the
superintendent. *
% Project manager and the o @
superintendent can seek other APPROVED
sources for the materials if the PO * *'
exceeds the budget amount before 5 5
- MATERIALS PO
the materials have been ordered. ORDERED ENTERED
 To check the PO against the budget, + f
the  total  committed  and | MATERIALS ” L
noncommitted costs to date must RECEIVED RECEIVED
be available. * Y *
PO AND RECEIVING REPORT

At the time the PO is approved, the

MATCHED TO BILL

materials are coded to a job cost code.

By: Alavipour, PhD, PMP,CMIT  www.dralavipour.com .cewl gilodl guceo ;53 & 900 50 U 398 o ;53 32
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‘ACE$ Material purchases

O STEP _3: After the purchase order has PO
PREPARED
been approved, the materials may be *
ordered by the party requesting the PO @
purchase. APPROVED
MATERIALS po
ORDERED ENTERED
MATERIALS L
RECEIVED RECEIVED
PO AND RECEIVING REPORT

MATCHED TO BILL
|

By: Alavipour, PhD, PMP,CMIT  www.dralavipour.com .cewl gilodl guceo ;53 & y9m0 50 Lo 90 Ao ;53 33
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O STEP 4: The purchase order is entered 0 W
into the accounting system as a PREPARED
committed cost by the accounting *
2)
PO
department. APPROVED
|
MATERIALS po Y
ORDERED ENTERED
MATERIALS L
RECEIVED RECEIVED
PO AND RECEIVING REPORT

MATCHED TO BILL
|

By: Alavipour, PhD, PMP, CMIT WWW.dralavipour.com .l glodly gusw 155 @ yg0 4o Lod G99 dlao ;55 34



‘A Material purchases

O STEP 5: When the materials are received,

the project manager_should notify the

accounting department that the materials
have been received.

¢ This notice of receipt should include

listing any missing or damaged
materials.

¢ This notice is often done by sending
a copy of the shipping invoice to the

accounting department.
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PO (1)

PREPARED

%

APPROVED

*

ﬁ

MATERIALS
ORDERED

PO S

ENTERED

%

MATERIALS
RECEIVED

%

!

10 T

RECEIVED

v #

PO AND RECEIVING REPORT
MATCHED TO BILL

)
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ACEa Material purchases

O STEP 6: After the bill is received, it is 0 )
entered into the accounting system. PREP;‘LRED
PO 2)
APPROVED
|
MATERIALS po
ORDERED ENTERED
MATERIALS " L
RECEIVED RECEIVED
PO AND RECEIVING REPORT

MATCHED TO BILL

By: Alavipour, PhD, PMP,CMIT  www.dralavipour.com .cewl gilodl guceo ;55 & 900 50 Lo 98 Ao ;53 36



‘A Material purchases

L STEP 7: The bill is then matched to

1. Notice of receipt and

2. Purchase order

by the accounting department.

By: Alavipour, PhD, PMP, CMIT
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o 0
PREPARED
APPROVED
|
MATERIALS po Y
ORDERED ENTERED
MATERIALS 10 T
RECEIVED RECEIVED
PO AND RECEIVING REPORT

MATCHED TO BILL

wWww.dralavipour.com el gled guw 353 &yguo 30 Lo 399 ko 573
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Q STEP 8: The guantities and prices on the bill  § Y Y
(7

PO AND RECEIVING REPORT

are compared to MATCHED TO BILL

1. Notice of receipt and %

(8
2. Purchase order COSTSAND | NO___ PM

QUANTITY OK? APPROVAL
YES

&)

by the accounting department.

PROCESs ¥

PAYMENT

+

FINAL
APPROVAL

(11

pay ¥

BILL

By: Alavipour, PhD, PMP,CMIT  www.dralavipour.com .cewl gilodl guceo ;55 & 900 50 Lo 399 Jlao ;53 38
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Q STEPO: y y y

(N
. e . PO AND RECEIVING REPORT
1. If the material quantities or costs on the bill MATCHED TO BILL
exceed the amounts on the PO or notice of %
receipt, or cosTs AND | No PM ®
QUANTITY OK? APPROVAL
2. If the PO lacks costs, YES
PROCESS
(1) a copy of the bill, the (2) notice of receipt, PAYMENT
and the (3) PO are sent to the project manager *
FNaL P
for approval. APPROVAL
pay ¥
BILL

By: Alavipour, PhD, PMP,CMIT  www.dralavipour.com .cewl gilodl guceo ;55 < y9m0 50 Lo 398 Ao ;53 39
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‘ACE$ Material purchases

3. If the material quantities on the bill are less than ¥ Y Y

(N
y PO AND RECEIVING REPORT
the amounts on the PO and there are additional MATCHED TO BILL
deliveries expected, %
.- - 8 a
¢ The quantities received are noted on the PO so COSTS AND ”M__ PM Y
QUANTITY OK? APPROVAL
that they may be added to future deliveries. YES
v/ This is a common occurrence when )
PROCESS
ordering large gquantities_of material that PAYMENT
cannot be delivered in a single shipment. *
/ FNaL Y
v The accounting system should allow for APPROVAL
receipt and payment of partial shipments.
pay
BILL

By: Alavipour, PhD, PMP,CMIT ~ www.dralavipour.com .cewl gilodl guceo 53 & 90 50 Lo 398 Jlao ;53 40
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Q STEP 10: All bills that do _not exceed the § Y Y
%)

PO AND RECEIVING REPORT

guantities or costs on the purchase order or MATCHED TO BILL

notice of receipt %

COSTS AND © NO PM

QUANTITY OK? APPROVAL
do not need approval of the project manager YES

&)

and

PROCESs ¥

are processed for payment. PAYMENT

+

FINAL
APPROVAL

(11

pay ¥

BILL

By: Alavipour, PhD, PMP, CMIT WwWw.dralavipour.com .ol gilody gudo ;53 & yguo 50 Lo 398 dlao ;53 41
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‘ACE$ Material purchases

Q STEP 11: Prior to payment of the bill, the § Y Y

(7
. . PO AND RECEIVING REPORT
accounting department should send a list of MATCHED TO BILL
suppliers to the project manager for final %
approval. cosTs AND | No PM ®
QUANTITY OK? APPROVAL
¢ This gives the project manager one last YES
chance to withhold payment in the event 0
PROCESS
there were problems with the materials PAYMENT
supplied. *
FINAL 7
APPROVAL
pay W
BILL

By: Alavipour, PhD, PMP,CMIT ~ www.dralavipour.com .cewl gilodl guceo ;53 & y9m0 50 Lo 398 o ;53 42
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Q STEP 12: Once final approval is received, the  § Y Y
(7

PO AND RECEIVING REPORT
MATCHED TO BILL
(8)

COSTS AND NO PM
QUANTITY OK? APPROVAL

YES

accounting department may pay the bill.

&)

PROCESs ¥

PAYMENT

+

FINAL
APPROVAL

(11

pay ¥

BILL

By: Alavipour, PhD, PMP, CMIT wWww.dralavipour.com .l gilodl g ;55 @y 50 Lo g8 Jlao ;53 43
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 Labor is much more difficult to control than materials.

O With labor, the costs are not available to the project manager until the work has been
performed and the employees’ time has been entered into the accounting system,

which may occur a month or more after the work has been performed.

O A key to controlling labor cost is for the project manager to hold the superintendent

and crew forepersons responsible for the productivity and costs of their crew.

By: Alavipour, PhD, PMP, CMIT WwWw.dralavipour.com .ol glodly g ;53 &g 5o ko o8 Ilao 55 44
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o Labor

O STEP 1: The employees are tracked on a time card.

TIME CARD
PREPARED

¢ The time should be separated by the type of work

being performed and should be consistent with the

1. Company’s cost coding system and

FIELD
APPROVAL

(2)

2. Budget for the project.

PROCESS
TIME CARD

(3)

APPROVAL

@

!

'

EMPLOYEE © UPDATE °
PAID COSTS

HoLD

ACCOUNTABLE

By: Alavipour, PhD, PMP, CMIT wWww.dralavipour.com .ol gilody gudwo ;53 & yguo 50 Lo 398 dlao ;53 49



U STEP 2: The foreperson and superintendent
1. Check and approve the time card
2. Verifying the hours worked
3. \erifying the cost codes.

% The superintendent should make sure that the

work has been coded to the correct job cost code.

% The superintendent will have better control of
the labor costs if he or she reviews the labor

hours daily.

059y A Cu p w0 1A WD Cy pdo
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TIME CARD
PREPARED

FIELD
APPROVAL

2)

PROCESS
TIME CARD

3]

APPROVAL

@

!

'

EMPLOYEE © UPDATE °
PAID COSTS

HoLD

ACCOUNTABLE
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L STEP 3: Once the time cards have been approved, the

TIME CARD
PREPARED

superintendent sends the time cards to the

accounting department,

FIELD
APPROVAL

(2)

Then, the time is entered into the accounting system.

PROCESS
TIME CARD

(3)

APPROVAL

@

!

'

EMPLOYEE © UPDATE °
PAID COSTS

HoLD

ACCOUNTABLE

By: Alavipour, PhD, PMP, CMIT WwWw.dralavipour.com el gilody gudwo ;53 & yguo 50 Lo 398 dlao ;53 47
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O STEP 4: The number of hours worked, along with the

TIME CARD
PREPARED

costs, are then sent to the project manager for

approval.

FIELD
APPROVAL

(2)

O STEP 5: Payroll checks are processed.

PROCESS
TIME CARD

(3)

APPROVAL

@

!

'

EMPLOYEE © UPDATE °
PAID COSTS

HoLD

ACCOUNTABLE

By: Alavipour, PhD, PMP, CMIT WwWw.dralavipour.com .l gilodl g ;55 @y 50 Lo g8 Jlao ;55 48



O STEP 6: With the new costs entered into the accounting
system, the project manager may update
1. Cost to complete

2. Total estimated cost at completion

Remember committed cost?
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TIME CARD
PREPARED

FIELD
APPROVAL

(2)

PROCESS
TIME CARD

(3)

PM
APPROVAL

!

'

EMPLOYEE © UPDATE °
PAID COSTS

HoLD

ACCOUNTABLE
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‘{EM[ Labor

L Noncommitted costs typically include:
1. Change orders to the SCs (Added to both Column D and H)
2. In-house costs for GC (Added to Column H)
3. Contracts with SCs with unknown costs and based on invoices (Added to
Column H)
O If noncommitted costs have not been invoiced yet
* Not included in the non-committed costs invoiced
But
¢ Included in estimated cost to complete

Committed Cost Worksheet

A B C D E F G H I J K L
1 Total Total
2 Committed Estimated
3 Non- and Non- | Estimated Cost Variance
4 Total Committed | Committed | Committed Cost at Over /
5 Original | Change | Estimate | Committed Costs Costs Costs To Completion | (Under)
6 |Code |Description Estimate | Orders | (C+D) Costs Invoiced Invoiced (F+H) Complete (I +J) (K-E)
7 — — — —
8 — — — —
] — — — — — — — — — —

" By: Alavipour, PhD, PMP, CMIT
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O STEP 7: Finally, the project manager should review

the costs with the
1. Superintendent
2. Crew foreperson

hold them accountable for the weekly labor

COsts.

% If the project manager does not hold field
personnel responsible for their costs, the

company is simply reporting costs rather than

controlling costs.

TIME CARD
PREPARED
FIELD
APPROVAL
(3)
PROCESS
TIME CARD
PM ©
APPROVAL
|
EMPLOYEE © UPDATE °
PAID COSTS
HoLD
ACCOUNTABLE

By: Alavipour, PhD, PMP, CMIT wWwWw.dralavipour.com .ol gilody gudwo ;53 & yguo 50 Lo gg8 dlao ;53 91
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Evergreen Construction Company
Olympic Hotel and Resort Project
Whole Project Direct Work Labor Curve

10,300

0,000

Hours 8.000
Per 7,000
Maonth: 6.000
5,000

4,000

2,000

2,000

1,000

Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep
2019 2020

Whole project direct work labor curve

This is a overall view

Let’s see more detail

By: Alavipour, PhD, PMP, CMIT WwWw.dralavipour.com .l glodl g ;55 @y 50 Lo g9 Jlao ;53 D2



‘{EM] Labor

Project:

Systemn/Area:

Wark Days:

Estimated Crew Size:
Estimated Daily Hours:
Accurnulated Hours:

Actual Crew Size:
Actual Daily Hours
Accumulated Hours:

Manpower Curve:

Hours:

By: Alavipour, PhD, PMP, CMIT
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Foreman's cost control work package

Olympic Hotel and Resort

Doors, Frames, and Hardware

3970059 5 s ylojlu g b 69 10 4y 9 (g lulus (Jbo Co pow
0393 A 3D Cu pdo 1A M Ly g0

Holm

Foreman: Joe Wallace
Date Developed: 11/2018

1 2 3 4 5 G 7 i 9 10 11 12 13 14 15 16 17| Totals:
3| 3| 3| 3| 3| 4| 4| 4| 4] a4 4| 4| a4 4] 3 0o o
24 24 24 24 24 32 a2 32 32 a2 32 32 32 a2 24 0 0
24 48 72 96 120| 152| 184 218| 248 280 312| 344| 3ve| 408 432 432| 432| 432
2 2 2 a 3 3 & 4 4 5] 2 5 ] 2 2 1 1
16 16 16 24 24 24 32 32 32 A0 40 40 40 16 16 8 8
16 32 45 72 96| 120 152| 184 216| 258| 298| 336| 3ve| 392) 408| 416| 424| 424
e
Scheduled: —
_— Actual
_—
e

www.dralavipour.com .l glodl g ;55 @y 50 Lo g9 Jlao ;53 O3



3900593 kol g B o3 jo 4y 9 5 laulus (Jlo o o
/ 0593 49 3B Ca pdo 10 3B Cuy o
o Labor

|

Forecasting Estimated To-date To-go Total Variance
Option  Qty UmMH MH Qty UMH MH Qty UMH MH MH +/-
Steel beam over-run scenario:

A 4 1 48 |18 15 45 6 0.5 3 48 0
B 24 2 48 18 2.5 45 6 2.5 I5 60 —-12
C 14 2 48 18 15 45 6 2 12 57 -9
Steel beam under-run scenario:

A 14 1 48 & | 6 I8 13 41 48 0
B 4 2 48 & | 6 18 | 18 24 24
C 14 1 48 & | 6 I8 2 36 41 [
Motes:

Forecasting option ‘A’ forecasts the original total estimate.

Forecasting option ‘B’ forecasts the current productivity trend.

Foracasting option 'C’ forecasts the original productivity rate.

A variance of - MHs indicates an over-run in cost and a + MH indicates an under-run in cost.

What advantages does it have over the $ analysis? J

By: Alavipour, PhD, PMP, CMIT Www.dralavipour.com .ol glodly gucw ;53 &yguo 5o ko o8 Ilao 55 94
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Holm

It is better to use hours and not dollars when monitoring direct labor. This is one
advantage of estimating with MHs over unit prices for labor. Foremen and superintendents think
in terms of ‘crew size and duration. They do not think in terms of $100 per each to install bath
mirrors, rather they have scheduled one carpenter to work three hours on the task.

However, for more in depth analysis you need $!

By: Alavipour, PhD, PMP, CMIT wWww.dralavipour.com .ol gilody gudwo ;53 & yguo 50 Lo §g8 dlao ,§3 DD
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Labor Time Reporting

Daily Labor Time Card
Project Highway Bridge Project No. 200808-05 Wea ther _ Cloudy-windy
Date July 20 Prepared by G.ALS.
Cost Code
= =
— L]
= -
i pal
Employee Time Hourly £ry £ry Total Gross
4 Mame Craft = =
Mumber ame m Classification | Rate Hours Amount
132 Winnowich, N. F ;S}'{" 34.00 g 8 $272.00
221 |Clouten, S. c ST $31.00 8 8 $248.00
oT
248 |Schluder, L. C ST $31.00 8 8 $248.00
oT
319 |Mills, R. 0 ST $33.00 2 2 $66.00
oT 0
143 |Gibson, E. L ST $22.00 8 8 $176.00
oT
"y
417 |Sears, K. L ST $22.00 8 8 $176.00
oT
2
176  |Sibanda, M. L ST $22.00] 2 6 8 $176.00
oT
Total Hours 2 48 50
Total Cost $44.00 |51,318.00 $£1.362.00

Highway bridge, daily labor time card

By: Alavipour, PhD, PMP, CMIT www.dralavipour.com .l gilodl g ;55 <y 50 Lo G99 Jlao ;53 6
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Weekly Labor Time Card

Craft C
MName Clouten. 5. Project Highway Bridge
Employee No. 221 Project No. 200808-05
Week Ending  July 21 Prepared by 5.K.5.

Cost Time Hourly Total Total
Code |Classification| Rate | Thursday| Friday Monday | Tuesday |Wednesday| Hours Cost
D3157.10.3 ST $31.00 8 8 5248.00

oT
03157.20.3 ST $31.00 5 B 8 24 5744.00
oT
03311.10.3 ST $31.00 8 8 5248.00
oT
ST
oT
ST
oT
Total ST B 8 3 8 8 40
Hours oT
Gross Amount $248.00| $248.00 5248.00 5248.00 5248.00 $1.240.00
Weather Clear- Clear- Cloudy- Cloudy- Cloudy-
hot hot ousty windy windy

Highway bridge, weekly labor time card

By: Alavipour, PhD, PMP, CMIT WwWw.dralavipour.com el gilody gudwo ;53 & yguo 50 Lo gg8 dlao ;53 D7
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0 “Budget to Date” is the budget that should have been spent based on the “to date quantity”
O “To Date” and “This Week” are the actual costs
O To date should be compared with Budget to Date”

Weeakly Labor Cost Report
Project  Highway Bridge Project Mo, 200808-05
Week anding  July 21 {working day 27} Propared by S.E.S.
Cruantity Diract Labor Cost Labor Unit Cost To Date Projected
Cost This | To Budgst | This To This To
Coda Work Type Unit | Budget| Week | Date | Budget | to Date | Week | Date |Budget] Week | Date [Bavingg Loss Bavingy Loss
(1) (2) @ & [ (B | (8) (7 (8) @ | (o) | (1) | (12) | (13) | (14) | (15) | (16) | (17)
31220.10.3 | Excavation, unclassified cv | LG6T 0| 1667 | 52643 | 52643 30| 32450 3139 - F14E| 5184 51E4
31222.10.3 | Excavation, structural cy 120 0] 120( S52985| 52085 50| $3353| 52488 - §27.04 5368 8368
31350.00.3 | Pile-driving nig, mob. & demob. | job *R4 374 | *R4374 30| 54004 34374 - S4.004| 5370 5370
31361.10.3 | Piling, steel, drving If | 2,240 ) 3560|2006 58,224 57402 | 56373 515,762 53.67| 511.38) $7.82 SEB. 360 [+ 59,293
03150.10.3 | Footing forms, fabricate sf 360 0| 360 B036 8034 30| S063| 3260 - 268 827 527
03150.20.3 | Abutment forms, prefabricate sf | L.El0 O) LEI| S3548| 53548 50| F27B0| 3196 - F1.54| E7ed 5768
03157.10.3 | Footing forms, place sf 720 0 360 5340 8180 50| SI65| 3050 - 3046 815 £30
03159.10.3 | Footing forms, strip sf 720 a0 360 5158 579 E ME| 5022 R0.13) 3013 531 862
03157.20.3 | Abutment forms, place sf | 3620 1810 L3I0 | S7312| S3656(%3504| 33504| 3202 3194 51.94| 5152 5304
03311.10.3 | Concrete, footing, place cy [ 20 0 60 [ 51,200 S600 80| 55| 51000 - 0723 846 £02
T of budget for mobilization Subtotals | 31,366 | SE.755| 51 10| 30688
**HBaced on last week, will probably be S10,087 Totals & s7.180| ® $7TR7%

Highway bridge, weekly labor cost report (#1)

?

By: Alavipour, PhD, PMP, CMIT www.dralavipour.com .l glodl g ;55 @y 50 Lo g9 Jlao ;53 8



3970059 5 s ylojlu g b 69 10 4y 9 (g lulus (Jbo Co pow
059y AR o p3dw0 1A 3D Ly o

O Deviation more than 1 = over budget

O Deviation less than 1 = under budget

Weekly Labor Cost Report

Froject Highway Bridge Froject No. 200808-05
Week ending  July 21 {working day 27) FPrepared by S.KL5.
Total Total Budgeted | Budgeted Actual
Cost Cuantity | Cuantity Percent Direct Labor Labar Cost
Code Work Type Unit| Budgeted | to Date | Completed Labor to Date to Date | Difference | Deviation
()] (2) (3) i4) (5) (&) (7} (8) (9) (10) (11)
31220.10.3  |Excavation, unclassified v 1.667 1.667 10005 32643 52643 52,459 (5184) 0.93
31222.10.3 |Excavation, stuctural Y 120 120 1005 52985 52985 $3.353 3368 1.12
31350003 |Pile-driving rig. mob. & demob. | job 1005 *54.374 54374 4002 (53700 0.92
31361.10.3  |Filing, steal, driving If 2.2 2016 9% 58.221 57.359 513,762 38363 2.13
03150.10.3  |Footing forms. fabricate sf 360 360 100%: 5936 5936 063 27 1.03
03150.20.3  |Abuiment forms, prefabricate sf 1,810 1,210 1005 53,548 53,548 32,780 (5768) (.78
03157.10.3  |Footing forms, place sf 120 360 50K 5360 S180 3165 (515) 0.92
03159.10.3  |Footing forms, sirip sf T20 360 505 5158 379 548 (531 0.61
03157.20.3  |Abutment forms, place sf 3.620 1.810 S0 57.312 53.656 53.504 (5152) (.96
03311.10.3 |Concrete, footing, place Cy 120 60 509 %1200 S0 5554 (54a) 0.52
Totals to Date 26,400 £33,592 7,192 1.27

By:

Highway bridge, weekly labor cost report (#2)

Alavipour, PhD, PMP, CMIT

wWww.dralavipour.com el gled guw 353 &yguo 30 Lo 399 ko 573
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}ACEMI Subcontracts

O Unlike purchase orders, all bills from subcontractors must be reviewed by the project

manager _prior to processing the payment.

¢ This is because most subcontracts require progress payments, which are based

on the amount of work that is complete.
¢ Determining the amount of work completed is more difficult than determining the
amount of materials that have been delivered to the project.

v" For this reason, the project manager must make the final decision as to

whether the bill from the subcontractor is fair.

By: Alavipour, PhD, PMP,CMIT ~ www.dralavipour.com .cewl gilodl guceo ;53 & 900 50 Lo 399 Jlao ;53 60
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}ACEMI Subcontracts

O STEP 1: The subcontractors’ bids or proposals are

(1)
- CONTRACT
checked against: APPROVED
1. Scope of work * | *
2. Budget CONTRACT | | coNTRACT
_ _ ISSUED ENTERED
O After selecting the best bid or proposal, a subcontract *
IS prepared and approved by the project manager. CONTRACT ©
* This gives the project manager the opportunity SIGNED
1. Check the cost of the work against the budget, * j
_ WorRK
2. Seek other bids, PERFORMED
3. Make corrections to the scope of work, and *
(6)
4. Negotiate the delicate point of the contract RECECED
before issuing the subcontract. |

By: Alavipour, PhD, PMP,CMIT ~ www.dralavipour.com .cewl gilodl guceo ;55 & 900 50 Lo 399 Jlao ;58 61
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‘ACEMI Subcontracts

O STEP 2: Once Step 1 is completed, the contract is

CONTRACT
APPROVED

! *

O STEP_3: The contract price is entered into the CONTRACT | | coNTRACT ©
_ _ ISSUED ENTERED
accounting system as a committed cost by the *

Issued to the subcontractor (step 2)

accounting department and/or project manager. CONTRACT ©

SIGNED

%

WORK
PERFORMED

+

BILL
RECEIVED

()

(6)

By: Alavipour, PhD, PMP,CMIT  www.dralavipour.com .cewl gilodl guceo ;53 < y9m0 50 Lo 90 Ao ;58 62
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L Each cost code is entered on a separate line.

L The cost codes may or may not be separated by cost type—Ilabor, materials,
equipment, subcontract, and other.

U Original estimate is the best estimate of final cost

U Change orders that are approved

U Committed costs commonly include subcontract amounts and purchase orders
with known costs.

L The costs from the job cost ledger are then divided into Column G and Column H,

L When setting up a company’s cost codes, it is a good idea to set them up in such a
manner that makes it easy to separate committed from noncommitted costs.

Committed Cost Worksheet

A B C D E F G H I J K L
1 Total Total
2 Committed Estimated
3 Non- and Non- | Estimated Cost Variance
4 Total Committed | Committed | Committed Cost at Over /
5 Original | Change | Estimate | Committed Costs Costs Costs To Completion | (Under)
6 |Code |Description Estimate | Orders | (C+D) Costs Invoiced Invoiced (F+H) Complete (I +J) (K-E)
7 — — — —
8 — — — —
g — — — — — — — — — —
By: Alavipour, PhD, PMP,CMIT ~ Www.dralavipour.com .cau! ziledls gee ,55 <y 30 e G dllao ,53 63
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}ACEMI Subcontracts

L STEP 4: Contract is signed by the subcontractor.

CONTRACT
APPROVED
O STEP 5: Project manager notifies the superintendent * | *
that the subcontractor can work on the project. CONTRACT ?| | coNTRACT ¥
_ ISSUED ENTERED
% The project manager _should send the *
superintendent a copy of the contract so that CONTRACT ©
superintendent is aware of SIGNED
1. Contractor’ obligations * 5
\ ) WORK
2. Subcontractor’s responsibilities PERFORMED
L
RECEIVED
|

By: Alavipour, PhD, PMP,CMIT ~ www.dralavipour.com .cewl gilodl guco ;53 & y9m0 50 Led 598 Ao ,53 64
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7.\ Subcontracts

O Step _6: At the end of a billing period, the

CONTRACT
APPROVED

contractor. * *

subcontractor submits a proqgress bill to the

CONTRACT CONTRACT ©
ISSUED ENTERED

%

CcONTRACT
SIGNED

%

WORK
PERFORMED

+

BILL
RECEIVED

()

(6)

By: Alavipour, PhD, PMP, CMIT www.dralavipour.com .l glodl g ;55 @y 50 Lo G99 Ao ;53 69
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}ACEMI Subcontracts

O STEP 7: The project manager, often in consultation

L

(6)

with the superintendent, reviews the bill and approves BILL
RECEIVED
it for payment, resolving any differences in the *
amount of the work. oo %
< The review of the bill may include a trip to the APPROVAL
jobsite to inspect the progress or may rely on +
(8)
< < PROCESS
progress reports from the jobsite. PAYMENT
< When reviewing the bill, the project manager +
should check the bill against the contract pay @
BILL
amount.

s At the time the bill is approved, it is coded to a

job cost code.

By: Alavipour, PhD, PMP,CMIT ~ www.dralavipour.com .cewl gilodl guceo ;55 & 900 50 Lo 399 Jlao ;55 66
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‘ACEMI Subcontracts

U STEP 8: After approval the payment is processed

L

Q STEP 9: Payment is paid by the accounting BiLL
RECEIVED
department. *
PM @)
Change orders to the contract are handled in the same APPROVAL
manner as was the original contract. +
PROCESS
PAYMENT
PAY (9
BILL

By: Alavipour, PhD, PMP,CMIT  www.dralavipour.com .cewl gilodl guceo 55 & y900 50 Lo 398 Jlao ;53 67
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ACE$ Equipment

O Equipment, like labor, is a difficult cost to control.

L A time card should be prepared for each piece of equipment.

1. Some systems provide hourly (if not more often) updates,

2. Others download the data when the equipment returns to the yard at the end of
the day.
L These systems may be used to

(1) Monitor _the performance of equipment including start time, stop time, engine

hours, and excessing idling time

(2) Track the type of work being performed as reported by the operator

(3) Automatically track and schedule equipment maintenance based on hours of

operation

(4) Send alerts to management if equipment is moved or operated during off hours,

preventing theft and misuse of equipment.

By: Alavipour, PhD, PMP,CMIT  www.dralavipour.com .cewl gilodl guceo ;55 & 900 50 Lo 99 Jlao ;55 68
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ACEa Equipment

O If an employee is always using a piece of equipment—

¢ for example, a truck that is used solely by a superintendent—

the employee’s time card may be used in lieu of a equipment time card.

The equipment time _cards are processed in the same manner as

the labor time cards.

By: Alavipour, PhD, PMP,CMIT  www.dralavipour.com .cewl gilodl guceo ;55 < y900 50 Lo 398 Jlao ;53 69



3970059 5 s ylojlu g b 69 10 4y 9 (g lulus (Jbo Co pow

, 0393 AN IR S e 1A 3B 1y
ACE$ Equipment

O Equipment may be billed to a job based on

+» Number of hours or

¢ Number of days
O Equipment is charged to a project in two orders:

1. EXxpected cost

2. Actual cost

By: Alavipour, PhD, PMP, CMIT www.dralavipour.com .l glodl g ;55 @y 50 Lo G99 Jlao ;53 70
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ACE$ Equipment

1. Costs being billed to the projects based on the expected cost at the beginning of the

year _or during the year are not the actual costs but the expected or projected

average hourly or daily costs for the year.
L There is a great deal of uncertainty in the expected costs because of the

1. Uncertainty in the number of billable hours or days that will occur during the

year
2. Uncertainty in some of the costs will be imposed during the year
% Ownership costs are easy to estimate
v" Rent and lease payments, depreciation, taxes, licenses, and insurance
% Operation costs difficult to estimate
v Repairs, maintenance, fuel, and lubrication—vary with (1) conditions

and (2) operators’ skill

By: Alavipour, PhD, PMP, CMIT wWwWw.dralavipour.com .l gilody b ;53 & yguo 50 Lo 398 dlao ;53 71
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‘ACE$ Equipment

2. At the end of the year, the allocation of equipment costs should equal the actual

Costs.

* If management underallocates costs—the expected costs are too low—this will
decrease the project costs and may show that a budget item is on or under

budget, when in reality the item is over budget, yet management does not know.
* If management overallocates costs—the expected costs are too high—this will

increase the project costs and may show that a budget item is over budget while

this is only because of overallocation, not reality.

By: Alavipour, PhD, PMP,CMIT ~ www.dralavipour.com .cewl gilody guceo ;53 & y9m0 50 b 398 Ao ;53 72
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7.\ Other (project overhead costs)

O Where possible, the other cost type items should have purchase orders and be handled

in the same manner as material purchases.

% However, there are many items—such as utility bills—that cannot be handled in
this manner.
v Bills such as these should be sent to the project manager (or
superintendent) for approval and cost coding before processing and paying
the bill.

By: Alavipour, PhD, PMP,CMIT  www.dralavipour.com .cewl gilodl guceo 53 < y9m0 50 b 390 Ao ;53 73



3970059 5 s ylojlu g b 69 10 4y 9 (g lulus (Jbo Co pow

0395 43R S yido 1y 3B S gy ko
7.\ General overhead costs

0 General overhead costs should be handled in the same manner as project costs, with

the general manager approving the purchase orders and contracts.

O Like monitoring project costs, the general overhead costs should be compared to a

budget on a weekly or monthly basis.

O Costs that are not actively monitored and controlled will quickly become out of

control.

By: Alavipour, PhD, PMP, CMIT WwWw.dralavipour.com .ol glodly g 553 &g 5o ko o8 Ilao 55 74
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ACE$ Recording general overhead invoices

U Recording an expense

BALANCE SHEET INCOME STATEMENT
ASSETS LIABILITIES EXPENSES REVENUES
310 Accounts 846 Telephone
Payable - Trade 500.00
500.00
EQUITY
430 Current Period
Net Income PROFIT
(500.00) = (500.00)
0= 0 0= 0

By: Alavipour, PhD, PMP, CMIT wWww.dralavipour.com el gled guw 353 &yguo 30 Lo 399 ko 573 %&
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ACE

$ Monitoring project profitability

O The costs for each project should be monitored at least weekly.
REMEMBER SHORT INTERVAL SCHEDULE?

% The process of hiring subcontractors and procuring material costs are often

monitored on a more freqguent basis.

O The monitoring should include:

% Monitoring the job costs against a budget

 Updating the cost to complete

 Calculating Estimated cost at completion for each budget item

«» Calculating Committed costs

By: Alavipour, PhD, PMP,CMIT  www.dralavipour.com .cewl gilodl guceo ;53 & y9m0 50 Lo 398 Ao ;53 76
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ACE$ Monitoring project profitability

O Accounting system does not provide a report with committed costs and the estimated
cost at completion?
s As is the case in the job cost report here
v" You should also use another spreadsheet like next page

Job: 317 Weston Apartments July 16, 2004
Contract Billed  ---—--- Costs - Hours--—-----—-
Code Description Amount to Date Actual Budqget Owverrun  Actual Budget Owerrun

Phase 1: Bldg 1
06110 Rough Carpentry  35,000.00 25,000.00 29,375.21 29,200.00 17521 1,295 1,300

06120 Lumber 42,000.00 39,000.00 36,579.32 37,000.00 -420.68 0 0 0
06150 Trusses 15,000.00 0.00 13,560.00 13,560.00 0.00 0 0 0
Phase Total  92,000.00 64,000.00 79,514.53 79,760.00 -245.47 1,295 1,300 -5
Phase 2: Bldg 2
06110 Rough Carpentry  35,000.00 0.00 11,526.33 29,200.00 -17,673.67 526 1,300 -77d
06120 Lumber 42,000.00 0.00 18,265.35 37,000.00 0.00 0 0 0
06150 Trusses 15,000.00 0.00 0.00 13,560.00 -13,560.00 0 0 0
Phase Total  92,000.00 0.00 29,791.68 79,760.00 -31,233.67 526 1,300 -77d

Job Total  184,000.00 &4,000.00 109,306.21 159,520.00 -31,47/9.14 {1821 2,600 -779

Sample Job Cost Report

By: Alavipour, PhD, PMP, CMIT wWww.dralavipour.com .ol gilody gudwo ;53 & yguo 50 Lo 398 dlao ;53 77
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ACEa Monitoring project profitability

0 Committed costs and the estimated cost at completion should be monitored in the

following spreadsheet.

A E c D E F G H | J K L
i Total Total
2 Committed Estimated
3 Noin- and Non- Estimatad Cost Varianca
4 Total Committed | Committed | Committad Cost at Owver /
5 Original | Change | Estimate | Committed Costs Costs Costs To Completion | (Under)
6 |(Code |Description Estimate | Orders | (C+D) Costs Invoiced Invoiced (F+H) Complete {1+4d) (K-E)
7 — — — —
8 — — — —
g — — — — — — — — — —

Committed Cost Worksheet

By: Alavipour, PhD, PMP, CMIT wWwWw.dralavipour.com .l glodl g ;55 @y 50 Lo g9 Jlao ;53 78
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‘ACEMI Sources of cost overrun

O Project manager investigates the source of the overrun such as:

1. Clerical errors (e.g., miscoded bills)

2. Budgeting and estimating errors

3. Unexpected conditions (e.g., unexpectedly cold winter)
4

Poor execution of the work (e.g., bad planning or poor productivity)

By: Alavipour, PhD, PMP,CMIT ~ www.dralavipour.com .cewl gilodl guceo ;53 & y9m0 50 Lo 398 Jlao ;53 79
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ACE$ What if project manager found the sources of overrun?

1. Clerical errors

% When they are found, they should be sent to the accounting department for

correction.

“* When corrections have been made, the cost should be updated.

By: Alavipour, PhD, PMP,CMIT  www.dralavipour.com .cewl gilodl guceo 53 & 900 50 Lo 399 Jlao ;53 80
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ACE$ What if project manager found the sources of overrun?

2. Budgeting and estimating errors

“* When they are found, internal change order should be issued to move money
from the contingency to the category in which the error occurred.
v" Internal change order? Change order that does not need to be approved by
the project’s owner.
o External change order is a wide concept that you will learn in
Claim Management
¢ What if we pay less than budget?

v An internal change order should be generated to move the excess funds for

the budget line item into the contingency.
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‘@ What if project manager found the sources of overrun?

Job: 317 Weston Apartments July 16, 2004
Contract Billed --Costs - - Hours—-—-
Code Description Amount to Date Actual Budget Overrun Actual Budget Owverrun

Phase 1: Bldg 1
06110 Rough Carpentry  35,000.00 25,000.00 29,375.21 29,200.00 175.21 1,295 1,300 -5
06120 Lumber 42,000.00  39,000.00 36,579.32 37,000.00 -420.68 0 0 0
06150 Trusses 15,000.00 0.00 13,560.00 13,560.00 0.00 0 0 0
Phase Total  92,000.00 64,000.00 79,514.53 79,760.00 -245.47 1,295 1,300 -5

Phase 2: Bldg 2
06110 Hough Carpentry  35,000.00 0.00 11,526.33 29,200.00 -17,673.67 526 1,300 -774
06120 Lumber 42,000.00 0.00 18,285.35 37,000.00 0.00 0 0 0
06150 Trusses 15,000.00 0.00 0.00 13,560.00 -13,560.00 0 0 0
Phase Total  92,000.00 0.00 29,791.68 79,780.00 -31,233.67 526 1,300 -774
Job Total  184,000.00 64,000.00 109,306.21 159,520.00 -31,479.14 1,821 2,600 779

Sample Job Cost Report
By: Alavipour, PhD, PMP,CMIT  www.dralavipour.com .cewl gilodl guceo 53 < y9m0 50 Lo 398 Ao ;53 82
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ACE$ What if project manager found the sources of overrun?

3. Unexpected conditions

% Some unexpected conditions—such as flood or earthquake—are billable as a

change order to the project’s owners.

v' External change order...Do not use from your contingency!
o Winter snow is not unexpected conditions if it could have been

predicted. It is poor execution of the work.

 If it is unexpected conditions that cannot be billed to the owner, internal change

order is issued and the cost is covered by contingency.
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ACE$ What if project manager found the sources of overrun?

4. Poor execution of the work

s Completely within control of the project management team.

% If budget is realistic, then the cost overruns are due to poor execution and cost

underruns are due to good execution on the part of the project management.
% The project management team, including the project manager, should be held
accountable on a weekly basis for:
v" Financial success
v" Progress
v" Schedule of the project
v" Labor and equipment hours (should be tracked and recorded in the accounting
reports)

o Productivity of the employees and equipment

By: Alavipour, PhD, PMP,CMIT ~ www.dralavipour.com .cewl gilodl guceo ;53 & y9m0 50 Led 598 Ao ,53 84
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A What have been done so far?

O So far, the reports provide project manager with a means of identifying the root

causes of reported variances.

O There is also a need for a more general kind of cost report that provides a quick and

concise picture of the overall cost status of the project.
¢ This is called Time-cost envelope.
v" This summary information is for use by
o Top project management,
o Owners,
o Lending agencies, and
o Others.
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O Project time-cost envelopes are s ovwemn

graphical cost summaries that are

also used for job-cost monitoring.

L A cost envelope is obtained by

plotting cumulative estimated job
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costs against project time.

By: Alavipour, PhD, PMP, CMIT

Cumnulative project cosl

_______ Actual cost to date

www.dralavipour.com

I
I
__________ 'x -4— Budgeted cost to date |
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I
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fy I
/ I
I
o
v |
I
I
7 Late-start (L3) |
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4 f |
A = |
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| | — ] |
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time overrun

Timecost envelope
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1. Two curves are drawn, one on the . memn / P

basis of an early-start schedule and /571 |

I I lx,- Projected
Time
the other on a late-start schedule. |
|
2. After two extreme condition curves | _ el cost to date :
__________ % -#— Budgeted cost to date
are drawn, the total actual cost to 2 Cary-stan €5)_ /) / :
5 valuation curve f
. . 2 |
date is plotted in each month (small & // |
: £ / '
circles). 2 |
& /2 |
3. The budgeted cost of the work :
- - .. Late-start (LS)
accomplished to date is plotted // valuation curve :
: g z |
concurrently (dashed line) Bs |
| | | |
4. Projected project cost overrun and ’ ' Y omemems e
Projected
projected early completion drawn tme overmn

Timecost envelope
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a Earned value management system (EVMS)

U Good scheduling is a part of controlling costs because schedule overruns increase

project costs by increasing project overhead costs.

O A common way of measuring the schedule and the cost efficiency of a project is

through the use of earned value.
U The Earned Value Management System (EVMS), sometimes referred to as

Cost/Schedule Control Systems Criteria, is an extension of the time-cost envelope

principle.
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$ Earned value management system (EVMS)

L US approach and used on major projects.

L Emerged as a financial analysis specialty in US government programs in 1960s and

took root in the United States Department of Defense in 1960s.

L Conceived by industrial engineers.

O The construction industry was an early commercial adopter of EVM. Closer

integration of EVM with the practice of project management accelerated in the 1990s.

0 UK construction sector has been reluctant to embrace the concept of EVMS.
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$ Earned value management system (EVMS)

O There is the difficulty inherent for any periodic monitoring of synchronizing data
timing:
 Actual deliveries, actual invoicing, approved change orders, and the date the
EVM analysis is done are all independent
1. So that some items have arrived but their invoicing has not and
2. By the time analysis is delivered the data will likely be weeks behind

events.

This may limit EVM to a less tactical or less definitive role where use is combined with

other forms.
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a Earned value management system (EVMS)

O Proper project planning includes, among many others, documenting requirements

well and creating a good work breakdown structure — are essential for EVM.

If the project plan is faulty, EVM will result in misleading results, which are not only

a waste of time, effort, and cost, but may also lead to project failure.

{ What are the concerns about EVM? }
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$ Earned value management system (EVMS)

What are the concerns about EVM? }

EVM is too expensive to implement

EVM is not useful for short-term, small-dollar projects

EVM practices go above and beyond basic program management practices
EVM is merely a government reporting requirement

Reports are a key product of EVM

EVM is a financial management tool

EVM data are backward looking and too old to be useful

Variances EVM reveals are bad and should always be avoided

© o No g bk~ wDd -

No one cares about EVM data

=
o

. EVM does not help with managing a program

|
|

. My program is using agile software and we do not need EVM to manage the program
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$ Earned value management system (EVMS)

O EVMS compares the physical work accomplished to date with both

1. Actual cost and
2. Planned work to be accomplished.

L Seven indexes to measure the performance of a project:

¢ Schedule performance index (SPI)

¢ Cost performance index (CPI)

¢+ Schedule variance (SV)

¢+ Cost variance (CV)

¢ Estimated cost at completion (EAC)

¢ Estimated to complete (ETC)

¢ To complete performance index (TCPI)

L Four values to calculate seven indexes

¢ Actual cost of the work performed (ACWP)
Budgeted cost of the work scheduled (BCWS) or planned value (PV)
Budgeted cost of the work performed (BCWP) or earned value (EV)
Budgeted cost at completion (BAC)

Indexes are measured at the same date.

L)

K/ K/ K/
000 000 000
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GAO

EVM Process e e oo e
define the scope of effort with a WBS;

identify who in the organization will perform the work;
schedule the work to a timeline;

estimate resources and authorize budgets;

determine objective measures of eamed value;

develop the performance measurement baseline;

execute the work plan and record all costs;

0 =~ O O = W =

analyze EVM performance data and record variances from the
performance measurement baseline (PMB) plan;

9. forecast estimates-at-completion (EACs) using EVM;

10. conduct an integrated cost-schedule risk analysis,

11. compare EACs from EVM (9) with EAC from risk analysis (10);

12. take management action to respond to risks; and

13. update the performance measurement baseline as changes occur.
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$ STEP 1: Define the scope of effort using a WBS

O The WBS, a critical component of EVM that defines the work to be performed,

should be the basis of the cost estimate and the project schedule.

U There should be only One WBS for each program,

O It should match the WBS used for the cost estimate and schedule

1 So that actual costs can be fed back into the estimate and there is a correlation

between the cost estimate and Schedule.
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$ STEP 1: Define the scope of effort using a WBS

O While costs are usually tracked at lower levels,

what is reported in an EVM system is usually summarized at a higher level
(working packages or control accounts),
perhaps matching the summary level of the schedule that is often used for

a schedule risk analysis, facilitating the preparation of an

integrated cost-schedule risk analysis.
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effort with a WBS

Work Breakdown Structure Integration of Cost, Schedule, and Technical Information

Requireaments WES elements Technical description
' T ' e’ ' T
(S{.rstem specification j 1000 Prime mission product Subsystemn (WEBS 1100)
- — 1100 Subszystem A Design, develop, produce, and verify
EI'UDL'I Prime mission j 1110 Component 1 complete subsystem A, defined as
L _ o [y component 1, compenent 2, and
( 1100 Subsystem A :} o other elements
o
{111{' Component 1 J’ 1189 Component n
L " - e &
Program cost estimate
1000 Prime mission product £1,234 567
1100 Subsystemn A 456,880
1110 Component 1 $23,552
o
o
o

Program plan

-
Program plan

Events Accomplishment criteria

1. Preliminary design review (PDR)

1.a. Duty cycle defined
b. Preliminary analysis complete

¥

Program schedule

' =
Detailed tasks 20 XX 20 XY 20 XZ
Pragram events POR COR

L 1. Preliminary design complete, duty cycle defined . s )

Sauroe; Gopyright & 2018, Mational Defense Industrial Associaton (MDY, Integrated Program Management Division, Earmed Valee Management Syshems Applivaiion Ginde

All rights reserved. | GAC-20-1950G
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Note: CDR = critical design review.
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7.\ STEP 2: Identify who in the organization will perform the work?
L Once the WBS has been established,

the next step is to assign someone to do the work (OBS and WBS).

L The control account becomes the management focus of an EVM system and the focal

point for performance measurement.

O It is usually at the control account level that actual costs are collected and variances

from the baseline plan are reported in the EVM system.

U A control account manager is responsible for

managing, tracking, and reporting all earned value data defined within each
control account.

Thus, control accounts are the natural control point for EVM

‘planning and management.

Which one? Control accounts of working packages? }
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7.\ STEP 2: Identify who in the organization will perform the work?

Which one? Control accounts of working packages? J

1. For the jobsite (superintendents and crew levels): Working packages

2. For the higher level of managers: Control account

I will show you the reason why we also need it in the level of

working packages in the jobsite!
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7.\ STEP 2: Identify who in the organization will perform the work?

Identifying Responsibility for Managing Work at the Control Account

Aguarium
development
program
Program WBS 3
elements . i
Program \ Develop
g:;zg:g;r; and integrate
engineering aquanum
_______________________ |
I
g ™
EEQ '::ha ﬁt wes Material Matenal Development
P g acquisition integration documentation
elements y
(o) (oronee ) ((ntegrat
Structural Biclogical n Egrf.‘ ion
integration integration Cluatlfy'l
contro
Contract WBS "“ < T ~ \
detailed [ [ | t
elements o AN ™ _ ™
o izational Environmental Plant Tropical
rganizationa control life: fish
breakdown o N RS y V:Eﬁrﬂgﬁ
structure
L TEEERETE e e e = = - 'y
Y s ~ ¥ ~ ~NF ) I T T
| Marketing | Trloplcalil Control Control Control =
engineering account account account e
M iy b A A A b v -
—— e N P
Ty Ty s ~ ~ ~N - | - | Work
Aquatics Erginserin Biclogical Hydro Control v, -a packages
division 9 9 engineering engineerng account " P
\ J N J |- N A A N 4 -
. .
¢ N . ™ - =~ 7 i N ~] Planning _[ -
| Operat | | Hardware | | |Hydrobotanical Control Control packages ‘—y
perations engineering engineering account account
e e (. N AN N /%
I A 0OBS data summary

Source: ICEAA (International Cost Estimating and Analysis). Cost Estimating Body of Knowledge. Vienna, Va,; 2013, | GAQ-20-185G
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7.\ STEP 2: Identify who in the organization will perform the work?

| Project |
|

Project breakdown
structure |

System A ‘ | Other system/structure

|

Responsibility/task
breakdown structure

—
c
5
i
-
£
5
£

Etc.

Foundation 2

Amai
Pumnps
Fans

Earthwork
e | [ ><]]

Fﬂundalians“ Electricity ” Piping Mechanica]| l ” “
Concrete

><]
i XXX

"o XXX

Etc.

W

Civil
superintendent

=

A A Subtasks
Terminations A » (work packages)

FANELY
FANEY LN

Pipe fitting MM
tas

Electrical

superintendent superintendent

Et

General superintendent
[+]

Project manager

Pipe eraction
tas

Piping

Etc

| Subcontractor A

>< =
=

| Subcontractor B

Project control matrix with scheduling of subtasks.
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{Em STEP 3: Schedule the work to a timeline

An Activity Network

sen (O-O-OHO-O

s O-O-O-O- OO @8_(\3—

s QOO Q@E}C}O OO
-O—

san (OHO-O-O-O-O-O-O-O-O-O-O-O-0O-O-0O0O0
O O

(D Activities in the critical path
Q Activities not in the critical path

Source: ® 2005 MCR LLC, “Schedule Risk Analysis.”
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A STEP 3: Schedule the work to a timeline

Activity Durations as a Gantt Chart

D | Name Start Apr 2Im:lzl"ul:'leifr“2 Jun Jul zunzﬁluf;“a Sep | Oct zuu:é:} v Dec | Jan zun?;e?trll Mar
1 Event a2 [

2 Accomplishment 1.1 4/28/02 ]

3 Crteion 111 4/28/02 e

4 Task 1.1.1.1 4/28/02 s

5  Crteion112  5/12/02 e

6 Task 1.12.1 5/12/02 e

7 Accomplishment 12 5/5/02 ]

8  Crteion121  5/502 ]

9 Task121.1  5/502 ]

0 Evert2 s302 —
11 Accomplishment2.1 5/3/02 I

12 Criteion211  7/26/02 e
13 Task2111 7126/02 e
14 Crteion212 5302 I

Source: DOD.
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7.\ STEP 4: Estimate resources and authorize the budgets

O We talked about this...
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$ STEP 5: Determine objective measures of earned value

O Performance measurement is key to earned value because performance represents

the value of work accomplished.

1 Before any work is started,

the control account managers or teams should determine which performance

measures will be used to objectively determine when work is completed.

O These measures are used to report progress in achieving milestones and should be

integrated with technical performance measures.

O No one method for measuring earned value status is perfect for every program.

% Several WBS elements may use different methods.

Let’s see how to measuring earned value performance! ]
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ACE$ STEP 5: Determine objective measures of earned value

[ PMI Best Practice ]

TCM Framework |AACE International, 2012) also acknowledges in Section 9.2.2.2 these methods for
MONIitoring progress.
Various methods for Earned Value Management (EVM) include:

« Fixed Formula
A typical example of fixed formula is 50/50 technigue. With this method 50% of work is considered
completed when the work has started, regardless of how much work is finished. The remaining 50% is
achieved at completion of work.

+ Weighted Milestone
The weighted milestone technique divides the work to be completed into segments, each ending
with an observable milestone; it then assigns a value to the achievement of each milestone. The
weighted milestone technique is more suitable for longer duration tasks having intermediate, tangible
outcomes.

+ Percent Complete
The percent complete technique is among the simplest and easiest, but can be the most subjective of
the earned value measurement techniques if there are no objective indicators to back it up. This is the
case when, at each measurement period, the responsible worker or manager makes an estimate of the
percentage of work complete.
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$ STEP 5: Determine objective measures of earned value

[ PMI Best Practice ]

« Apportioned Effort
If a task has direct, supportive relationship to another task that has its own earned value, the value of
the support task may be determined based on (or apportioned to) the earned value of the reference base
activity. Examples of proportional tasks include quality assurance and inspection activities.

« Level of Effort
Some project activities do not produce tangible outcomes that can be measured objectively. Examples
include project management and operating a project technical library. These activities consume project
resources and should be included in earned value management planning and measurement. In these
cases, the level of effort (LoE) technique is used for determining earned value. A planned value is as-
signed to each LoE task for each measurement period. This planned value is automatically credited as
the earned value at the end of the measurement period.

« Remaining Duration
One of the most reliable ways to determine the status and progress of a scope of work is to determine
the remaining amount of time that is needed to complete the scope of work represented by the activity
once that work has started. Most construction superintendents have a very clear idea how much longer
an activity is going to take to complete it versus determining percent complete or some other method
described above.

Remember all of these methods we discussed in Planning and Scheduling Couse? |

Remember CIlI documents?

Remember Engineering Projects? )
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ACE$ STEP 5: Determine objective measures of earned value

. cAO |

: Typical Methods for Measuring Earned Value Performance

Method Description
Fixed formula (0/100, 50/50, 25/75, A specified percentage of the earmned value is assigned to the start milestone of the work
etc.) package. The remaining earmed value is assigned when the work is complete.

Used for smaller work packages planned to start and end within two reporting periods.

The 0/100 technigue should only be used on work packages planned to start and end within
one reporting period. This technique is commonly used for receipt of materials.

Percent complete Performance is measured by an estimate of the percentage of work completed. This should be
based on objective and quantifiable work completion. The percent complete for each work
package is the cumulative value of the work accomplished to date divided by the total budget
for the wark package.

Weighted milestone This method divides the work package into measurable segments, each ending with an
observable milestone. A weighted value is assigned to the completion of each milestone.

This method is' more suitable for longer duration work packages that have intermediate and
tangible results. For the most effective use, the method requires at least one interim milestone
for each reporting period.

Physical measurement Measurement can include any units that can be explicitly related to the completion of wark.
Examples may include length of cable laid, guantity of concrete poured, or the quantity of
similar units.

Sowurce: Project Management Institute, Inc. Practice Standard for Earned Value Management, Second Edition, 2011. | GAO-20-195G
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$ STEP 5: Determine objective measures of earned value

Two other methods used to measure earned value include level of effort

and apportioned effort. Both are subjective, however, and should only be
used when no other method discussed in the table above Is applicable.

[ Let’s see more details! ]
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$ STEP 5: Determine objective measures of earned value

U Programs that report using a high level of effort for measuring earned value

are not providing objective data and the EVM system will not perform as
expected.

* As a general rule, if more than 15 percent of a program’s budget

Is classified as level of effort,
then the amount should be carefully reviewed.

O While the 15 percent benchmark is widely accepted as a trigger point for analysis,

no given percentage should be interpreted as a hard threshold,
because the nature of work on some programs and contracts does

not always lend itself to more objective measurement.
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$ STEP 5: Determine objective measures of earned value

O Apportioned effort work packages can be as discretely defined as individual work
packages,
but apportioned effort tasks are unique because they are closely dependent on
another distinct work package.

* Examples include quality control responsibilities associated with

pipefitting or pouring concrete.
* These quality control activities should span their dependent activities
and their earned value should be based on the related activities’ earned

value.
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a STEP 5: Determine objective measures of earned value

O As work is performed, it is earned using the same units as it was planned with,

whether dollars, labor hours, or other quantifiable units.

¢ Therefore, the budget value of the completed work is credited as earned value,

which is then compared to the actual cost and planned value to

determine cost and schedule variances.
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ACE$ STEP 5: Determine objective measures of earned value

Earned Value, Using the Percent Complete Method, Compared to Planned Costs

Status date Performance
Tasks Week 1 Week 2 Week 3 Week 4 bﬁfg';t clﬁslz""w Farhed
1 | Set steel columns and beams - A $125 | 100% $125
2 | Install first floor joists and decking o 000 A $250 | 100% $250
i 0
3 ;z:r;i 2;; :‘:::gur walls; install $720 25% $180
4 | Install roof trusses S A $240 0% $0
5 | Install roof decking FaN Fa $280 0% $0
6 | Inspect rough-in framing s Ea $100 0% $0
7 | Framing complete @ 310 0% $0
8
9 | Total project $1,725 $555
A

2~ Scheduled milestones/activities

¢A Completed milestones/activities

Source: GAD. | GAD-20-195G

A
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a STEP 6: Develop the performance measurement baseline

Integrated baseline review (IBR)

1. Work definition:
mm a WBS should be developed,;
mm specifications should flow down to subcontractors;

mm internal statement of work for work package definitions should be defined.
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$ STEP 6: Develop the performance measurement baseline

Integrated baseline review (IBR)

2. Integrated schedule:
mm lowest and master level should be vertically integrated,;
mm tasks should be horizontally integrated,;
mm product handoffs should be identified;

mm subcontractor schedules should be integrated with the prime master schedule.
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$ STEP 6: Develop the performance measurement baseline

Integrated baseline review (IBR)

3. Resources, labor, and material should be fully planned and scheduled;
mm constrained resources should be identified or rescheduled;
mm staffing resources should be leveled off;
mm subcontractor baselines should be integrated with the prime baseline;
mm schedule and budget baselines should be integrated;
mm Work package earned value measures should be defined,;

mm the baseline should be validated at the lowest levels and approved by management.
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$ STEP 6: Develop the performance measurement baseline

L After it has been determined that the program is defined at an appropriate level,

interviewing control account managers is the next key IBR objective.

¢ Discussions should take place among a small group of people,

addressing how the baseline was developed and the supporting

documentation.

During the interview process,

the IBR team meets with specific control account managers to

understand how well they use EVM to manage their work and

whether they have expertise in their area of discipline.
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$ STEP 6: Develop the performance measurement baseline

O Typical discussion questions involve:

1. How the control account managers receive work authorization,

2. How they ensure that the technical content of their effort is covered,

3. How they use the schedule to plan and manage their work.
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Baseline discussion starter

IBR Control account

Step 1 Introductions 5 minutes

manager discussion
Step 2 Overview of control accounts 5 minutes

General description, work content
template
Step 3 Describe control account or work packages, briefly describe performance to date 5 minutes
No. | Title Budget at completion % complete BCWP method Discuss?
O A template  gives

Interviewers d

cons | Stent g u i de to Step 4 Evaluate baseline for each work package 90 minutes
Work scope Schedule Budget BCWP method

make sure they COVEr  aiworkindudec? Realistic? Complete? Basis for estimate? Objective measures of work?
Clear work description? Subcontractors? Management challenges? Level of effort minimized?
Risk mitigation? Task durations? Network logic?  Realistic budget? (focus on Subcontractor performance?

all aspects of the IBR  Technicalrisk? Handoffs? Vertical and hours) Milestones defined?

horizontal integration? Critical Phasing? Method for calculating

Trace from scope of work to path? Concurrence? Developing percentage complete?

0 b e Ct ives WEBS to control account or Developing schedule variance?  cost variance?

J ' work package descnptions Complefion vanance from Wanance at complete?
schedule? Budget risk? Budget isk?

Documents to review Documents to review Documents to review Documents to review
Statement of work, contractor IMS, work package schedules, Control account plan, basis of Control account plan, back-up
WES dictionary, work package  staffing plans estimate, vanance reports, worksheets for BCWE,
descriptions, risk plans purchase order for material subcontractor reports
Step 5 Document. Complete control account nsk evaluation sheet, reach concurrence on nsk and action items. 10 minutes

Source: DCMA.
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a STEP 6: Develop the performance measurement baseline

L The performance measurement baseline

“* Represents the cumulative value of the planned work over time.

% It considers we have an appropriate schedule with finite resources, and with

budgets representing those resources spread over time.

% Deviations from the baseline identify areas where management should focus

attention.
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$ STEP 6: Develop the performance measurement baseline

O The performance measurement baseline includes
¢ Direct costs associated with the authorized work.
** Project overhead, if allocated to the authorized work
v' Overheads that directly applied should be considered such as material
handling
v The problem is that the project overhead does not occur necessarily when direct

costs occur
“ Any undistributed budget, used as a short-term holding account for new work
until it has been planned in detail and distributed to a particular control account.

You should be very careful when reading GAO
Why?
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$ STEP 6: Develop the performance measurement baseline

Contingency In this Cost Guide, contingency represents funds held at or above the
government program office for “unknown unknowns® that are outside a
contracior's control. In this context, contingency funding is added to an
estimate to allow for items, conditions, or events for which the state,
occurrence, or effect is uncertain and that experience shows are likely to
result in additional costs.

Management reserve Management reserve funds are for “known unknowns” that are tied o a

(MR) contract's scope and managed at the contractor level. Unlike contingency,
which is funding related, management reserve is budget related. The
value of the contract includes these known unknowns in the budget base,
and the contractor decides how much money to set aside.

SFor our purposes in this Cost Guide, contingency represents funds held at or above the
government program office for “unknown unknowns® that are outside a confractor's
control. In this context, contingency funding is added to an estimate to allow for items,
conditions, or events for which the state, occummence, or effect is uncertain and that
experience shows are likely to result in additional costz. Management reserve funds, in
contrast, are for “known unknowns” that are tied to the contract's scope and managed at
the contractor level. Unlike contingency, which is funding related, management reserve is
budget related. The value of the contract includes these known unknowns in the budget
base, and the contractor decides how much money to set aside. We recognize that other
organizations may use the terms differently.

In this definition, GAO has assumed no management reserve for contractor and
the definition of MR means the same contingency for contractors!

|
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$ STEP 6: Develop the performance measurement baseline

O The performance measurement baseline does not include
¢ General overhead
% Management reserve (or contingency in GAO)

HOW ABOUT CONTINGENCY (OR MANAGEMENT RESERVE IN GAQ)?

Next session is very very very important!
DO NOT MISS IT FROM THE OUTSET!
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